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Preface 

E ach year there emanates from the laboratories, clinics and hospitals of this 
and other countries, an ever-increasing amount of important work, both 
experimental as well as clinical There is scarcely a field in medicine, surgery, the 
various specialties and medical sciences that is not represented to a greater or less 
extent in this formidable array of contributions 

The year 1938 proved no exception. Indeed it is conspicuous because of the 
number of noteworthy advances that have been made during the past 12 months 

The Editors and Publishers of the Cyclopedia of Medicine have long realized 
that it is impossible for aii)^ individual to keep abreast of the ever-changing advances 
in medicine. Therefore, in ordei that the subscribers to the Cyclopedia of Medicine 
may have at hand in a readily available form a concise, critical survey of the 
pi ogress that has been made m medicine, surgery and their allied branches, a 
Seivice V()lum(‘ has again been prepaied This present volume is ba.sed upon the 
u Olid’s medical literature for 193(S It is laiger, more comprehensive and much 
moie jirofusely illustrated than any of the preceding Service Volumes. The effort 
of the editors is to present a well-lialanced but selected review of the important 
contributions that have been nicide during the past year d'heir desire is to supple- 
ment the basic contributions that aie to he found in the Chclopedia of Medicine, 
lluis keeping them up-to-date. \ woik such as the Ser\ice \ olume is only made 
possil)U‘ by the coordinated effoits of a mimbei of outstaiulmg contributors, selected 
ht‘cause of their recognized ability m their special helds In the i)re]jaration of this 
volume, th(‘ work of the halitonal lioard has lieeii supidemeiitecl by additions to its 
lanks, as well as the acciinsition of a number of wadl-known contributors 

Idle foimat of tht‘ pieseiit volume conforms to that of the Cyclopedia of Medicine 
w'hich it so well su])plemciits The volume is divided into the main subdivisions of 
incclicme, surgerc , ophthalmology, otorhinolaryngolog} , iiediatncs, physical therapy 
and general therapeutics Under the subject of medicine are taken up the well- 
known special iields of medicine, such as allergy, cardiovascular diseases, gastro- 
enterology, hematology, etc, as well as dermatology, dietotherapy, neurology, 
psychiatiy and clinical pathology I nder surgery will be found subdivisions dealing 
extensively w it h anesthesia, endoscopy, abdominal surgery , gynecology and obstetrics, 
orthopedics, radiology, suigerv of the sympathetic nervems system, thyroid suigery 
and urology 

Lack of s]><ice makes it impossible to discuss in detail the interesting features 
of all the various sections of this book Suffice to point out, that in each section 

(iii) 



In this work the subject of , {general therapeutics lias not licen slii»;htt‘(l A<U‘(iuate 
presentation will be found of the newer drugs which have excited so niiich iiUert'si 
during recent months; for example, heparin, mandehc acid, nicotinic acid, thio- 
cyanate, vitamins, and particularly the sulfanilamide derivates, including sulfapyn- 
dine, which appear to be revolutionizing the management of certain diseases 

To Dr Edward Lero\ Hortz, the Assistant Editor, belongs full credit for tlu* 
conception of this volume, selection of the contributors and its general super\isi(»n 
To him the lulitor once more extends sincere ajipreciation and thanks Mr 

Cieorge R Johnson and to l)i hn‘derick t' Smith his thanks are also due for then 
tireless and efficient wotk in ])re])armg the mainiscri|)ts and seeing the xolume 
thiough the ])tess, <is v\(‘ll <is to Miss Mai\ h'rank fot hei valualile secretanal 
assistance d'he piihlishei s <ii(‘ to 1)(‘ c ( )ngiMlulated ii])oii the excellent ajijiearanee 
of this volume and the li1)(aaht\ with which lluu }ia\e illustrated it Without tlu* 
caitluisiastR su]>])ort and c oopca alioii ot tlic* X'^^oci.iU* lohtom and Coiitnbntois, 
<i volume such as this would li.ivt* lKa*n imp( ) snj))|(* j'liaiiks to this sujjport, the 
Irditors htivc' l)cx‘n <iblc‘ to liring to the* attc'inioii ol ilu nudual ] )i < >!( ssk )i i a volunu* 
m w Inch tlic'v U*< 1 .i pisl sc*nse ol ])i idc*, and m mtidc ik < lliat u \\illpio\< (*1 i \m p 
lioinil inteicst and of (U‘lmil(*, jimctical value 

till >K( .1 \ 1 nl< lO 1 * 1 I 



ASSOCIATE EDITORS AND CONTRIBUTORS 


MIRIAM ADAMS, B.S. 

Assistant Dietitian, The Lankenau Hospital, 

Philadelphia, Pa. 

(Dictotherapy) 

BERNARD J. ALPERS, M.D , Sc.D. 

Piofessor of Neurology, Jefferson Medical College, Neurologist lo 
P hiladelphia General and Pennsylvania Hospitals, etc , 

Philadelphia, Pa 

(Neiifology) 

KENNETH E. APPEL, M.D 

\ssistant Piotessor of Ps>chiatry, University of Pennsjhania School of Medicine and 
Graduate School of Medicine, Uni\ersit> of Pennsvhania, 

Philadelphia, Pa. 

(Psychiatry) 

JACC3B ARNOLD BAR(;EN. M D 

Piottssoi ot Mtdicine, Ma>o Foundation for Medical IMiication and Rese<irch. l’nuersit> of 
Minnesota (iiaduate School, Consulting Ph>sician in Dimsioii of Meduine, Ma>o Clinic, 

Roches riR, Minn 

(Gcnf) ocntcroloqy ) 


jOSI'.PH T BK\RD\\()( )D, Jk , \ H , M 1) 

\ s st.int PioUssoi (it Mcduinc, (»radutite School of Me<licine, I ni\eisit\ ot Pennsv I\ .ini i, 

phi \, Pa 

{Dis'cascs of M etaholhsm) 


ALliERT lU{llRb:ND, M D 

\ssistant Ml Sinai and Jewish Hospitals, Assistant Tlioiatie Snigt^on lMnla(klplna 

(leneial Hospital and Hamburg State Sanatonuni, etc , 

Phil \i)h phi \, P \ 

( Th\) Old Sm c/p; v ) 

MOSES BEHREND, A.M , M D 

Atiemling Suigton Jewish and Mt Sinai Hospitals, Thoracic Surgeon, Depaitnient ot Tuberculosis, 

Philadelphia (reneral Hospit.il, etc , 

Philadfiphia, Pa. 

(Thy) Old Pit) (joy) 


(v) 



VI 


ASSOCIATE EDITORS AND CONTRIBUTORS 


DEACONESS MAUDE BEHRMAN, R> S. 

Director, Dietetic Department, The Lankenau Hospital, 
Philadelphia, Pa. 

{Dictothcfapy) 


CONRAD BERENS, M D. 

Surgeon and Pathologist, New York Eye and Ear Infirmary, Diiectiiig Ophthalmologist . Midtown 
Hospital, Consulting Ophthalmologist, United States Veterans’ Hospital and New York Inhrmai\ 
for Women and Children, Chief Surgeon, Lighthouse Clinic for Pic\ention tor Blindness, 

New York, N Y 

{Ophthahnology) 


V BROOKE BLAND. M D 

I'liieiitus Piofessor of Obstetrics, Jefferson Medical College. 
PHIL\I>EI PHI \, i’\ 

{ olo(/v (ind Ob'stet} il.s) 


II \Rm LI'R( )\ lU )( Kl S. R .s , Ml) 

(0 ( I.I"!! Ot lltt 1 nl( Ig\ , (iia<lu,ilt ol MtdniiK ( Iii\tl>ll\ Ml rMiii-xiv MM 1 

I hi II \i)i I pii 1 \, } ’ \ 

( ( ; (ish ill n/t I ('/<'</ 1 ) 


i-K \\( IS I 1 !R \( i'i \\l) \l I) 

hDiimlt'i III I'^scluatM (iia<ln.i(t SiIkk*) nl M(<lnifi< I nivci^itv mI INhionI' n 
.111(1 I iiuci''i 1 \ nt l\nns\l\,mii Si IimmI <•] MfdiiiiK 
Ihiii \i)H PHI \, R\ 

( /N V( hhif) \ ) 


AI.lll'.R'r W BRi )\I1' R, \ B , M I) 

\vsmt.int M{ du, il Dircitor, Metropolitan 1 ilt liism one ( “Hip 

Niw \ okK, \ ^ 

( C i// diovasi uhtr S wirin ) 


I'RANK WALTON BCRlil-:, .M I) 

Chiet ot l*nlmonar> Diseases, St Luke’s and I hildiens liovjutaL 

Philadelphia, V\. 

( Diseases of Respu afoi y 7 iiu t) 


LOUIS H CLERF, M.D 

Professoi of Lai>ng<jlogv and Bronchoscopj , Jeffeison Mcdual ( oll<*g< 
Philadelphia, Pa. 

(Bronchoscopy) 



ASSOCIATE EDITORS AND CONTRIBUTORS 


vii 


JAMES NORMAN COOMBS, M.D. 

Associate Professor of Surgery, Temple University School of Medicine, 
Philadelphia, Pa. 

(Abdominal Surgery) 

JOHN S. COULTER, M.D. 

Director of Tropical Medicine, Associate Professor of Physical Therapy and In Charge of Phvsical 
Therapy Research Department, Northwestern University Medical School, 

Chicago, III 
(Physical Thciapy) 


WILLIAM DAMESHEK, M.D. 

Assistant Piofessoi of Medicine, Tufts College Medical School, Instiuctoi in Medicine, 
Harvaid University Courses for Graduates, 

Boston, Mass. 

(Hematology) 


EARL A. DAUGHERTY, M U 

Clinual Associate in Medicine, The Lankenaii Hospital, 
Philadelphia, Pa 
(General Thei apentu s) 


HILNRY A DAWDSOX, A[ S, AID 

1 Iinual in \t in o])s\ <. hiati v , NeWiiik Beth Ismel Hospital, 3’s\chiatn''t to Xeuaik City 

H(<im tdi I ItliiKnit Ills aiul Ihiioii ( (»iint\ liuenilt Coiiit, \ssistant \t in Cits Ho’-.jnt.il 

\Hv\ \RK, N J 
( Keu) olo(}x ) 


( II \RLES WILLIAM DUNN, MD 

liistimlni in MvdKine, (iiadu.ite School of Medicine, UnueiMts of 1 V niiss U ,niia, 

Pllir M)EI tHHA, V\, 

(hndoi 1 uiolo(iy) 


i) SITTRGKON EN(;LJSH, AID, 

Unm.il Tiottssoi ot l*s\t In.iti \ . 'reniple I nuersits Siho<)l nt Medicine 
Pun vDEi PHI V, Pa. 

( Psyi hiat} V ) 


ARTHUR FIRST, A I D 

Xssocnite in Ohstetiics, jetteison Medical College, 
Phil A DPI phi a, Pa. 

(Cv}ieeoIo(/v and Obsfetnes) 



VI 11 


\SSOCIATIt KDITOKS AM) C( )XTRIHl’T( )KS 


LOUIS ZOLO MSllM W, M S. M D 

\sMsUnit Piiitessoi (it !,.ir\n}{(il(ig> , Rhm()Uig\, ami Ot<il(ig\. <it lllnKn-- ( dlUufut Mciluiiu, 

Cur \(.(), III 
( Lu) y>i(;olo(/x ) 


i'Ri<:i)i<:rick a liskl, m n 

Chmcaj \ssistan 1 ic Suri?ei> Templt Cni\ersit> Hospital, \ssistant ‘sui} 4 t<'n. l<istph s Hnspit.il, 

PUILADH PHI H 

(//p; ;?/(/, . ippoidu ifi\) 

J.WllCS A FLA111‘:R'1A , A1 1) 

ktsiiUnt Uenns\ 1 \ ani.i Hnsi)ital, Dtpaitinmt toi Mtntal .iiul Nmm'ii" 1 

Philvdm phi H\ 

( / Nv( ///(//; V ) 

l‘\l I (ah()R(il{ b'l o'rnow. \1 1 ) 

\t ni nsiu al ( Imic 
Si \ I 1 I I , \\ \sil 

( S til (/t I V ///( S ympd/lh th \ , ,>ii\ S \ s/< ir i 


R( r \R \1 \\ 1 ) (,R( )M\ XT). Ml) 

\'-'»isi.iut (a \ < in oMii t \ (iiadii.iti Si hnnl di Moluuu I nuiivpv ni I'ltm-vK mi 

\'"'ni i.iit III \ { 111 nsiii t \ , I ni\<isit\ nt 1 *t niis\ 1 \ am i SiIum.I i.i Midunu 

I’ll II \l)l 1 1*11 1 \. 1 ’ \ 

( \ i III dliuiy ) 


MAIPR Ili^ss, M 1 ) 

I Im I I inloi^M^t 'st \imtiit'- ilnspital ’stnini I inlnj^'ist llaiiinl llnsjuial 1 lit !’i ( mmullniti 

I inlnyist 1 IK illtailt s HnllU ailtl Hospital ( nl 1 \ Ilnspital ( miN 1 ’a 
W.iTitii Stall linspitil W nun I’a , 

, I’ \ 

( I !i>l(i(/y ) 


\ R IK )LL1^XI)IMM M 1) 

\ssiKia 1 c m I ai \ iiK“l‘*i'\ , RhinnloKN. and ( )tnln} 4 \ I muisitN nt lllmnu ( nj], ni Mt.iaim 

C H U \(.(), II I 

(Ihsi'iisrs of the Plunyni ) 


JOSPM^II F. ULKMiFS, M 1 ) 

Instnictor in Ps\chiati>, Unuersity of Penns\haiiia Sdmnl nt Mtdiuiu 
Philadelphia, I’v 
(PsyLhiatry ) 



ASSOCIATE EDITORS A.XD CONTRIBUTORS 


IX 


JOSEPH WARREN HUNDLEY, A B., M.D. 

Instructor in Medicine, Graduate School of Medicine, University o£ Pennsjhania, 

Philadelphia, Pa, 

( Gastroenterology) 


THOMAS ARTHUR JOHNSON, M.D. 

Assistant Instructor in Gastroenterology, Graduate School of Medicine, UniYer&it> of Pennsylvania, 

Philadelphia, Pa 

( Gasti ocntci oJogy) 


ROBERT ANTHONY KILDUFFE, A B , A.M , M.D. 

Director of Laboratories, Atlantic City Hospital, Cit> Bacteriologist, Pathologist, Atlantic County 
Hospital for Tuberculous Diseases, Betty Bacharach Home for Crippled Children, Jewish 
Seashore Home foi Children; Serologist, Municipal Hospital for Contagious Diseases, 

Atlantic City, N J. 

(Clinical Patholoify) 


FRANCIS L LEDERER, B S , M D. 

Piottssoi <md Head of Department of Lar>ngolog\, Rhinolog\, tUifl Otologv, 
Univeisit> of Illinois College of Medicine, 

Chic \(.o, III 

(Otoloqy) 


JOHN P> F^l)^ , \ IF \M , M D 

I )t ni( nisti <itoi ot I )ei inatologN , [ttieison Medical College, 
pH IL VDFI PH I \, P \ 

( Dei ui(!fola(/\ ) 


R()P>ltRTA LYON, \ IF A M , AI D 

\‘'S]stant Ihotessoi of I’ediatiits, Lhnvtisitv of CiiHinnati C ollege ot Mtduine, 

( iNH INN \i I, Ohio 
( Pcdiaii iL \ ) 


EIJ M.\RCO\ ITZ, .\ B , .\I D 

\sv.]s.tan! liistnuloi in \t.ui<}Iog>, (riaduate School of Medicine, Cni\eis]i\ oj lVniis\ h <inn, 

Phii adklpih V\, 

( \ eiii ol()(/v ) 


ROBERT A MATTHEWS, H.S., M.D 

instuietor in Neivous <ind Mental Diseases, Jett ei son Aledical College, 
Philadelphia, Pa. 

(Psychiatry) 



X 


ASSOCIATE EDITORS AND CONTRIBUTORS 


MERLE MIDDOUR MILLER, B S., MAX 

Instructor in Medicine, Graduate School of Medicine, Uni\eisit\ ot Penns\ K ania, 

Phil\delphi\, P 

{AIIl/ (ly ) 


A GRAEMP: MITCHELL, M D 

B K Rackford Pioftssoi of Fediiiti ics, Unueisitv ot C.incinn.iti (olltue <d Medicine, 

C ixci\ N M I, Oh 10 
( Pcdiaf} u s ) 


JOHN R()^ AI- MOORIC M 1 ) 

Pidtessoi ot ('lithoj eda s, TcinpU I ni\eT'>iT\ Sclmol ot Medunu \ssist int Piotts*...! ot 
Oi tli<»pedu s, (iiadinitt Scliool ol Mcduinc, I nutisits ot 1 ’t nns\ K atn.i 
PjIH \ 1 )FI l»H IV, P V 
( ( )f iliojh (fi( S' ) 


LhS I I'R M( )RR1S( )\, \| 1 ) 

Ch'm.il \sMst,iiit in ( ( ia'»ti ot iitt i nli ) 1 1 inplt I tn\«iNii\ Stlunil ni Mtduirt 

Pn II vni I 1* 11 1 \ P \ 

( ( km// <'< ///( ; ('/(»</\ ) 


10 ^ \\( is 1 ) \!l RPl n , M I) 

( hint al i'loitssdi (it Mtdunu M.ii<iuttlt I nutisit\ Stlutol ot Mtdunu, 

M II W \l KI I , \\ IS 

( PlSl'ltSl'S ()f l\ ) 


W \l 1 )( ) P \P'l S( )N, \ 10 \l 1 ) 

\ssi stall! Pi ot t ss( a ( it 1 h dial i u s I in \ t i sit \ o t ( im i niii 1 1 ( < il It e t in M t < In n i» 

( I \i 1 \ \ \ 1 I ( )n It) 

( / '( if hit) /( \ ) 


jl-.sSl' 'I’lK ).\il’s( )\ \i(, il( )| S( )\. \l I) 

Assist. lilt Pitiitssoi t)t ( )i tliopctlu s and Diuttoi ot l.d)<»i.itoi\ dt Rt "t n t h ( )i tlidjK du Suiufis 
(iiaduatt* St-littol o! Meduine, I ni\tisit\ ot i’t niisv l\ .nn.i \'^sn^ lau iii Pnlidloex 
liii\ttsit\ ot Penns\ K.mia S(. hodl di \Uditnit 
Ph II \I>I I I'H I \ 

( ()} tlmpcdh s ) 


RALPH PEMBERTON, MS, MI) 

Professor of Medicine, Graduate ScIujoI ot Medicine, Ihn\ctsit\ ot Pc nns\ h ania, 

Philadeephi V, Pa 
(- i) til) itis ) 



ASSOCIATE EDITORS AND CONTRIBUTORS 


XI 


JOHANNES F. PESSEL, B.S., M.D. 

Instructor in Gastroenterology, Graduate School o£ Medicine University of Pennsylvania, 

Philadelphia, Pa. 

( Gastroenterology) 


DANIEL J. PRESTON, M.D. 

Clinical Assistant in Surgery, Temple University Medical School, 
Philadelphia, Pa. 

(Intestines and Intestinal Obstruction) 


CLARE R. RITTERSHOFER, A B , A M„ M D. 

Assistant Professor of Pediatrics, University of Cincinnati College of Medicine, 

Cincinnati, Ohio 

(Pcdiati ics) 


HENRY S. RUTH, B S., M D. 

\ssoci,ite Piofessor of Anesthesia, Hahnemann Medical College, 
Philadelphia, Pa. 

(Anesthesia ) 


MANUEL SALL, A B., M.D. 

\ssist.nit PlivsKian, Dei><irtnient of PsNchiatr\, Philadelphia General Hospital, 

Philadelphia, Pa 
( X CU) oloi/x) 


CHARLES W SCULL, M S , Pji D. 

InstiiKloi in (htniistiN \ssigned to Medicine, Graduate School of Medicine, 
{ nnersity of i^ennsyhania, 

Philadelphia, P\ 

(. /; tin itis) 


ROIUiRT SHOILMAKER, 3d, M D. 

Iiibtiiu'tor in R,i(holog\ , Giadmite School of Medicine, Unnersitv ot Penns> 1\ ania, 

Philadelphia, Pa. 

(Radiolix/v ) 

WILIJAM A SWAIAI, MD 

AbsocuAc Piotc^bor of Medicine, Temple University School of Medicine, 
Philadelphia, Pa 
( GaArocntei olo(jy) 



ASSOCIATE EDITORS AND CONTRIBUTORS 


xii 


LOUIS H. TWVEFFORT. M I). 

Fellow in Ps>chiatr\, I.’^nivei sit\ of Peniis\ ]\ ania School ot Medumc 
pH 1 1 VDELI’HI V, Pa 
( \ cm ohn/y ) 

o r: van alyl m d 

Associate in I ai> nj>f()lop:y, Rhinolo^v, and ()toloJ^^ I nueisitv ot Illinois ( dlUj^e nt Muliciiu* 

C'hr V(.(), Ii I 
( RhnioliX/x ) 


j( )sb:i^^ w \rk \nv, m d 

\ssistant Piotessoi of Pednitiics, I’liuc rsit\ ot ( me innati tdlUcje* ot MkIuiiu 

( t N(. I\ N \ II, ( Bno 
( Ri'duih u \ ) 


J( )11N IIARRl\(/r( )X W 11 I \R1), \ lU M 1) 

Instnuleir in < i ist i ( k nt e i olo^v . (iiadu.itc S^hoj*! <it \Ktluint I nnei^itc ot l'(iin-\l' mi i 

Ph II \i)i i nil R \ 

( ( (»( }itt ; (»/<></\ > 


II \RR\ P>( )\1) W II Ml R Ml) 

Assist lilt 1 ’i o 1 1 ss( It (it I ] I nu al I iiiniiiiiolo^c ( « i n hi ite S( Imol oi M ( dn n u ! in ' ( i o f n • i 1 h n ti ' » ! ’ 

I < ( t n 1 1 1 in \ 1 li t ( (1 i« hi.il t St hool ol M t d u no I nu e i --i t \ « t ! '< 1 1 n - . 1 n 1 1 i 

Rii 11 \ni I I'll I \ I ‘ \ 

( HI, >>,\ ) 

C \KU( )l I. Sl>\ri 1)|\(. w RlOll 1 I! s. \l 1> 

1 rofessi ir of Ih i ni.it oIoiljc and S\ philolof'c I t niph I in \ t i sii \ S( In » .1 . a \1 1 i In i to \ '•--i m i it ( 1 ’ 1 1 n i 
ot 1 )c 1 InatoloK^ and S\ pluh doj»\ , (ji.iduatt School ot Medniin I ni\<i'-i!\ m I’lnn^cl on i 

Run \in I iMti R \ 

( S \'pJnl,)lotj \' ) 


]<R \X( IS I / \I’,( )R( )\\ SKI. \1 I) 

InstiiKtoi in Icmjlt i iu\t!sit\ St hool ot Mtdumt 

Rhii \i)h phi R \ 

{ Ihdojunutl S it} (jci \ ) 


JOSHUA ZUCKB:RM \X, lUs, Ml) 

Clinical \ssistant Oplithalmolof^ist, New York lAe and h.ii Intuin.nv 
Ophthalmic Surgeon, Midtown Hospital, 

New York, N 
{Ophthalmol (Ufx) 



TABLE OF CONTENTS 


MEDICINE 1 

Allergy 1 

Arthritis and Rheumatoid Conditions 12 

Cardiovascular System 27 

Dermatology 52 

DiEr(nHFRAP\ 57 

KnDOC RlNOLO(iY 7.^ 

( j \stroe NriRor o(A 121 

HhM\ioiO{.v 146 

l)isE\sE.s ()]' jHi- Kidney loS 

Disevses of Meivhomsm 184 

Neurokxa 194 

P \1 HOI (>(,Y, C’l INK \i 228 

Ps \ ( HI \ iR\ 253 

Dim \M sol I HI REsl‘lR\lOR^ 1r\ii 29() 

S\ l*H II is 364 

UPH 1 H MAP )I ( )( A 383 

O'FORHINOl \R\ \(8 )1 ()( A 400 

P1D)I \'l RK S 4()f) 

V[{\ SI( \P P \P\ fCO 

SDR(.KJn 656 

\|{I)OMlN\l Si R(.EJn 656 

\ M s 1 H 1 SI \ 800 

Fn'dos(op\ 0(H) 

( i\ N'E( 01 0 (.\ \ND AhsII IRK s OK) 

( )R1 HOP! DU s 002 

R ^DlOl 0(.Y, \~R \\ S, X-KW Dl M.NOSIS 1037 

SURt.ER\ OE THE S \ M P \ I 1 1 E 1 l( Ne RVOH s S\ S I FM 1085 

'PhYROID SuRl.ER'i I 00^) 

LI ROMKA I 098 

THERAPKUTU S, (;KNRR\L 1122 

(xni) 




The Cyclopedia of Medicine 

Revision Service— 1939- 


MEDIGINE 


Edited In George Morris Piersol, B.S., M D., 

and 

Ju)\VARD L Bortz, AB, M.D. 


ALLERGY 

1)} 1 [arh\ I)Oni) WiLMf-R, ]\r D , and Merle Midoour Miller, B.S , M.D. 


CHRONIC ASTHMA 

Treatment - Epinephrine in Oil, 
'*Slow Epinephrine'*— An attempt is 
iihide lo tre<it <ill asthmatics jirophylac- 
tuall\ < 111(1 synijitomatically but, in pro- 
lon.^ed intracti'ible cases of asthma, ther- 
ap\ is often ])i edominatelv the latter. 
lM,m> of these jiatients take daily from 
0 to 12 or more injections of epinepln 
rnK\ 1 1000 afiueoiis solution, in doses 

\<u\in<j; from V/o to 15 minims (0 1 cc 
!<♦ 1 (.(. ) A way has lieeii derued to de- 
c usase the number of injections by ])ro- 
diKin^ a substance that is absorbed more 
slowly The aqueous solution of epi- 
ne])hrme is absorbed very cj[uickly and 
eliminated rapidly and often it is verv 
fleeting in effect. A solution or suspen- 
sion of epinephrine in oil is absorbed 
much more slowly and the effect is jiro- 
longed 

Is. E. Keeney,^ has reported the re- 
sults of his observations in a preliminary 
report and later, the above author and 
J A Pierce and L. N Gay reported 
more clinical findings.^ Epinephrine m 
oil or “slow epinephrine'’ is a suspension 


of powdeied epinephrine in peanut oil. 
It IS best administered intramuscularly 
m the deltoid or gluteal muscle, espe- 
cially if repeated injections are to be 
given. Occasional doses can be given 
subcutaneously in the buttocks 

In jiatients with acute attacks of 
asthma, it is often well to give a pre- 
liminary dose of the aqueous solution 
of epinephrine hydrochloride and fol- 
low later with a dose of epmejihrine in 
oil The average adult dose of “slow 
epinephrine” is 15 minims (1 cc ) If the 
attack is severe, 22 minims ( 1 5 cc } ma\ 
be given. It has been our experience 
that, at times, the “sk)w e])inephrine" 
<'icts almost as quickl) as the aqueous 
solution and also that doses smaller than 
15 minims (1 cc.) will sometimes be 
sufficient The average dose for a child 
from 2 to 5 years is 7^^ minims (0 5 
cc ) , from 5 to 12 years 12 minims 
(0 75 cc) 

In those patients who have a pro- 
longed siege of asthmatic paroxysms or 
who have nightly attacks, the “slow epi- 
nephrine” can be given in the evening 

( 1 ) 


1 
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before retiring. Fifteen minima ( 1 cc ) 
can be given at that time and, if this 
holds the patient during the night, he can 
be given 12 minims (0.75 cc ) or less on 
subsequent evenings. If 15 minims (1 
cc ) does not give the desired results, 
then 22 minims (15 cc ) can be given 
The dose may be gradually increased 
or decreased according to the individual 
and the severity of his paroxysms. Of 
course, ‘'slow epinephrine’' can also be 
given at any time during the day for the 
attack. A P/j or 2 cc dry sterilized 
syringe can be used with a 22 or 23 
gauge needle 

This preparation ma\ also be used 
m cases of angioneurotic edema and 
urticaria. It is indicated in those cases 
that are refractory to all methods of 
elimination and h\])ersensiti/ation Here 
again the dosage* is from 7l_) to 22 
minims (Os a to 1 ^ cc ) depending 
on tlic‘ patKMit’s tolcMiue <md the sc‘\erit\ 
of his s\ nijitoms 

1 \ Mur])li\ and C Jones' ticMicd 

d group of c<is(*s and leport good tesults 
III SOUK* \eiv sc‘\ere u*ti<ictor\ cases 
\])pro\imatc‘l) the same dos<igc‘ was 
iisc'd as abo\e “Slow c“])inephi me" can 
he gnen to ambulator} patients the* s<nne* 
as the* aciueous solution 

From our obsei\ations and fiom the 
above reports, we believe that “slow 
epinephrine” is of value in the treatment 
of chronic refractory cases in that it 
decreases the number of injections as 
It has a more prolonged effect At times, 
relief has been almost as prom})t wuth 
the suspension m oil as with the aqueous 
solution. Therefore, it is not always 
necessary to give the latter as a pre- 
liminary dose 

Better results are being obtained lately 
from the use of 1 * 100 solution of epi- 
nephrine by inhalation. The reason is 
that more efficient glass atomizers are 
manufactured which deliver a larger 


amount of a finer spray to the bronchial 
mucosa. At times, it should be given 
at regular intervals, i. e , every 2 or 3 
hours for 24 to 48 hours, with the hope 
of possibly building up an “adrenalin 
reserve” and breaking the asthmatic 
cycle. It may be given more frequently 
if the occasion arises. The use of an 
inferior atomizer may produce unpleas- 
ant and annoying dryness of the throat 
and, at times, gastrointestinal upsets 
from contact of the strong solution with 
the various mucous membrane surfaces 

J. 1) Graeser and A H. Rowe‘S have 
()l)tamed beneficial results in the treat- 
ment of lironclnal asthma by the inhala- 
tion of a solution of ei)ine])linne 1 100 

lM>r the siiray, an atomizer should be 
used which vapori/cs the solution to a 
degree sul1icic*nlly fine so that the par- 
lides will he disseminated to all ])arts 
of llu* lungs ddu dosage vanes wuth 
the ]).ilienl and at the* l)c\ginning it is a 
“trad <111(1 eiroi" nu*th()(I Caution must 
be obsei\c*(I but the* only untoward 
s\m])t()ms notc*d b<i\(* been sevc're head- 
aches from proloiigc'd iisc* and a dr} ness 
of tile tbro<it ( )nl\ i<irc*ly have* we noted 
< 111 } eoiistitntioihd ie<ictions It is well 
to allow sc‘\c‘i<al mmutes to elapse* be- 
twc'en dee]) mlnabatioiis In a great main 
msl<'mees the use of the 1 ’ 100 solution 
1)} inhalation has siip])lantccl the hyiio- 
dermic injections of the 1 1000 solution 

\s a i)ro])hv!actic, it is suggested that 
rejieated inhalations during the free* 
lieriod of the day may jirevent recurrent 
attacks or mitigate the severity of any 
])aroxysm that might develop. 

The aqueous solution of epinejihnne 
is still the “drug of choice” m acute 
asthma The best and most efficient re- 
sults are obtained if the dose is given 
early, before marked bronchial edema 
and profuse secretion of mucus take 
place 
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Many patients do not tolerate epi- 
nephrine well and for this reason we 
believe it is best to begin with 1^2 to 3 
minims (0.1 to 0 2 cc.) the first time the 
drug is given, as reactions are quite com- 
mon. The symptoms are tremor, pallor, 
nervousness, palpitation and cardiac dis- 
tress Also in many instances, these 
small doses will produce the same effect 
as larger doses After the patient's tol- 
erance is determined, the doses given 
should be governed by the severity of the 
attack. Epinephrine is not habit forming 
and may be used over a long ])eriod with 
safety. 

There is no substitute for eiiinephnne 
m constitutional reactions following the 
injection of pollen extracts or sera This 
preparation should be kept close at hand 
when any solutions, that at times pro- 
duce anaphylactoid reactions, are given 

Often severe, intractable, chronic asth- 
matics build up a tolerance to adrenalin 
The dose is gradually increased and still 
no effect is obtained At this tune, other 
measures must be taken 

I S KahiT’ jiresents K) c<is(‘s, <ill 
des])eiMtel\ ill, and in all of whom h\- 
podermic injections of e])ine])hi me in the 
usual doses w^ere of absolutely no eff'ect 
in relieving the asthmatic paroxysm lie 
believes that, when this drug m doses 
of the usual size has failed, its further 
indication and efficiency can better and 
more safely be determined, not by in- 
creasing the (lose given hypoderinKall} , 
but by proceeding cautiously intrave- 
nously He suggests the use of a 1 : 1000 
dilution in doses of 2 to 4 minims (0 15 
to 0 25 cc ) using a tuberculin svringe 
and a 26 gauge needle He states that, 
even if given m sucli small doses and 
slowly, this IS an extremely shocking 
measure; terrific pallor, tremor, sweat- 
ing, headaches, heart j^ounding and, at 
times, terrific nauea and vomiting occur 
almost instantly He has never seen a 


patient wdio has failed to develop either 
some or all of these symptoms. It is 
felt that some of these untoward reac- 
tions can be avoided or reduced by using 
a 1 • 10,000 solution. We feel that the 
administration of epinephrine by the 
intravenous method should be used only 
in extreme cases, very cautiously and 
in minute doses. 

Certain drugs are valuable adjuncts 
in the treatment of mild or severe, acute 
and chronic bronchial asthma and de- 
serve more detail, 

Ephedrine ma} be given by nioiitb, 
but it IS efficacious in mild cases only 
The usual dose is % to grain (0 0243 
to 00486 (jin ) ( )ften nntowaid iierv 
oils sym])toms develop from the pio- 
longed use of e])hedrine salts Synthetic 
ephedrine preptirtions, propadrine, etc , 
<ire of some benefit m mild cases <ind 
these iisiiallv do not give* tlu‘ unpleasant 
side effects we oftcai get from (‘pIuHlrmc* 
J. II AIur])h\^^ ic'poits that lu* h.as 
treated a groii]) of patients with pro 
padrme and believers the dosage of tins 
])re])aration about e(juival(‘nt with that 
of the c‘])Iushine 1 h* also fc‘c‘ls tli<it this 
jireparation can be* usc‘d oven «i longer 
period of time* w’lthoiit «uiy significMiit 
reactions \\’c‘ bc‘lu‘ve tb<it piojiadiinc 
produces results in som(‘ cas(‘s but in 
our short senes vvc‘ have found that it 
is necessary to give larger doses tiiaii 
those usually found cdTcntual when using 
e])hedrine 

i\Ior])hme should not be given in acute 
asthma unless epnu‘])hriiu‘ luis faded 
<uid, when givcni, nior])hin(‘ should be 
tried very caiitioiislv , <it hist nsc*d in 
small doses Many asthmatics have <in 
idiosyncrasy to this and other ojiiates 
Often mori)hine gives the rest needed 
by an asthmatic and it may have to bt* 
used Pantopon and df/audid can be used 
instead of morphine and good n‘sults 
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have been obtained with these two de- 
rivatives. 

Atropine gives bronchial relaxation 
and dilatation but at times has an un- 
pleasant drying effect on the secretions 
and renders the tenacious mucus in an 
asthmatic chest even more mucilaginous. 
It is often well to use it with the first 
dose of morphine. Subsequent or alter- 
nate doses of the opiate can be given 
without the atropine. 

Bray,'^ Black^ and others have used 
glucose intravenously in acute attacks 
in doses of % to 1% ounces (20 to 50 
cc.) of a SO per cent solution It may be 
given every 4 to 6 liours and then once or 
twice daily until the jiatient is v\ell able to 
take sufficient carbohydrate^ In mouth. In 
these cases, the carbohydnite metal lolism 
[K^rhajis is normal but tliese patu'iits, Ik*- 
iiig cachectic and undc‘rnounsli(‘d, aie m 
need of this foini of c(»ncentiated n(»ur- 
ishiuent If the (latient is dehwliated, a 5 
to 10 per cent solution in larger d()sc‘s 
may l)(‘gi\c*n slowK o\(‘i <i longci pc nod 
id time if nulicated Some woikeis li<i\c‘ 
been using a 50 per cc*nt sucrose solution 
in doses of 1% ounces (50 ci ) dins 
pii)bal)ly has a more ])ioloiiged eltect and 
IS possibly more delndiating <md seems 
to give better results L N ( ja\ u‘coin 
mends this form of carhohulnitc* intra- 
venousl} and has treated main c<isc*s uitli 
this preparation 

d"he barbiturates and bromides often 
go a long way in allaying the fear of 
subsequent attacks and, in main cases, 
a nervous upset is the ^‘trigger mech- 
anism'' that sets off an asthmatic par- 
oxysm. Insomnia, nervousness and pal- 
pitation are often untoward symptoms 
following the administration of such 
brohchodilators and vasoconstrictors as 
epinephrine and ephedrine. The above 
drugs often go a long way m aborting 
attacks by doing away with the neuro- 
genic precipitating factor The neuro- 


genic element is one of great importance 
in many manifestations of allergy. 

Acetylsalicylic acid (aspirin) in the 
usual dose and combined with other 
drugs may and often does give relief. 
The exact mechanism of action is not 
explained but its promiscuous use in 
allergy is very dangerous as we have 
observed many allergic individuals who 
have a marked idiosyncrasy to this drug. 
Several times, severe constitutional re- 
actions have been encountered. It is 
always well to inquire if the patient has 
pre\i()Usly taken aspirin with no ill 
effects An) of the coal tar senes may 
gi\e untow aid svmptoms. 

Calcium, orally or intravenously, has 
been used m many or all allergic dis- 
eases 'JTis drug IS very readily ab- 
sorbed and toler.ited m the gastrum- 
testmal trad, so usually there is no need 
(o adnniiistt ‘1 it In an\ other loute. it is 
\ei\ imuli of ii (luestion whether any al- 
kigR sMn])loins ha\e been markedly re- 
lie\c‘d In c<iluuin The usual jircfiara- 
tions <iu* call Him l<ic(ate and gluconate 
10 to grams (00 to 1 Clni ) 3 to 4 
times a day 

Waldbotd* fust leporU'd the* usi* of 
aminophyllin ( tIi(‘oph>11m(‘ with eth\l- 
eiK‘diamina) in emergency treatment in 
<isthma He found this drug was par- 
ticularly c‘fficacious 111 the so-called 
“adrenalin-fast’' cases. We ha\e used 
ammojihvlhn by^ mouth in a great many 
patients with bronchial asthma who are 
not m status asthmaticus It seems to 
be beneficial especially’ in those who have 
some myRicardial damage and poor coron- 
ary circulation 

G T. Browiri^ believes that amino- 
phyllm intravenously has proven of defi- 
nite benefit in cases of status asthmaticus 
and may at times be a lifesaving measure. 
He recommends a dosage of 7,5 grains 
(0,5 Gm.) of aminophyllin in 4^j to 5 
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(Iranis ( 18 to 20 cc ) of 50 per cent glu- 
cose and he injects the mixture slowly. 

Theophylline orally is also of value 
in the treatment of mild or moderate 
cases of bronchial asthma. The dosage 
usually given is 2 grains (0.13 Gm.) 
of theophylline with the usual dose of 
ephedrine and phenobarbital or alone. 

Iodized oil can be administered in 
several different ways, i e., (a) the intra- 
nasal catheter, (b) gravity method, which 
is accomplished by pulling the tongue 
forward and allowing the oil to run 
down, (c) intratracheal instillation by 
a laryngeal syringe, (this technic is 
described by R. M. Balyeat, L. R Sey- 
ler and H. A. Shoemaker^^), and (d) 
hronchoscopic application which some 
workers contend is by far the best 
methcxl For practical and routine use, 
it is felt that instillation In tlie laringeal 
syringe is the most desiraiile means of 
.idmmistration. 

Untoward reactions observed from 
the Use of iodized oil are as follows (n) 
Iodine seiisitnitv and lodisin, Balyeat re- 
ports as a ]X)ssi1)ilit\ We h,i\e iiad 1 
(..tse in which quite marked edema and 
intl.unmation of the resiiiratory mucosa 
followed tile instillation of the oil .Suh- 
"eijiieiitly this patient was proven highh 
sensitive to iodine preparations \V. .\n- 
derson’- observed severe lodisni in S 
cases ih) Convulsive cough often fol- 
lows the introduction and there is a ])os- 
sihilitv of massive collajise of the lung 
or a lobular atelectasis (c) C'nep''* en- 
voimtered the following distressing svmp- 
tonis Severe dvspnea, cyanosis and cir- 
culatory failure from which the patients 
recovered Idehii reported 1 case of trau- 
matic bronchiectasis following a pro- 
longed convulsive cough. (d) Pneumonia 
developed in 8 of Anderson’s cases and 
all but 1 recovered. Other workers re- 
port oil in the lungs for months to years 
after the instillation (e) Allergic reac- 


tions characterized by urticaria, asthmaj 
arthritis and fever have been referred 
to by different observers. A sensitivity 
to the oil used as a vehicle for the iodine 
is thought to be a factor in some cases. 

Fatal termination to complications re- 
sulting from the use of the instillation 
of iodized oil is not rare and Criep feels 
that all the disadvantages and possible 
untoward reactions noted above should 
be carefully weighed before treatment 
of this type is instituted. 

Potassiunir sodium and strontium 
iodide in doses of 5 to 15 grains (0.3 
to 1 Gm.) 3 timc.s daily is probably the 
best alterative and liberator of bronchial 
secretion available at present. .Some .d- 
lergic individuals cannot tolerate theia- 
peutic doses, but this jireparatioii is 
worth a trial in all asthmatics, esp('ci.dlv 
of the intrinsic or mixed tyjie 

Endocrine Pherapy in 
Allergic Diseases 

iMany' jiatients with allergic disease 
have associated with it some glandul.u 
dysfunction We believe that .i gie.it 
many have some by |M(functioii of the 
adrenals, at le.ist from then chiiu.il 
synqitonis Truly alleigic mdividii.ds are 
often .isthenic, fatigue e.isilv, li.ive ,i 
solt comjiressihle pulse' and a low blood 
jircssure. 

These patients often do well on ad- 
renal extracts both by inoiith and p,ir 
enterally 11. H. Wilmer and M. ,\1 
Miller’’* have re])orted 13 per cent beiie- 
ticial results in this tyjie with intia 
muscular injections of cortical hor- 
mone jirocessed by' the .Swingle- 1 ’tillnei 
method L If I’rickman and (1 A 
Koelesche’ ‘ treated a group of 19 p.-i- 
tients with suprarenal cortical extraet 
(cortin) .Six of this gnjup showed souk 
slight symptomatic relief. These t> had 
asthma One patient had complete relief 
of his symptoms from treatment.s given 
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2 months apart. In all the rest, no relief 
was noted. These observers conclude 
that the intravenous administration of 
cortical hormone, suprarenal cortical ex- 
tract (cortin) and supplemented by so- 
dium chloride by mouth gives little or 
no benefit in a group of patients who 
had asthma and other allergic diseases 

Suprarenal extracts by mouth have 
also been used with varying success We 
have treated a large group of cases with 
suprarenal concentrate and glycortaL 
The dosage of each is 4 to 8 capsules 
daily. These can be given with or with- 
out the addition of sodium chloride. 

These adrenal extracts, whether given 
by mouth or injection, do not have any 
marked specific effect m the symptoma- 
tology of allergic disease but they are 
adjuncts in treatment. They are to be 
used as supplementary thera])y to the 
u.sual elimination and hyjiosensiti/ation 

It is believed that they help reinforce 
the primary background of endocrine 
and nervous stability that is so often 
lacking in the allergic individual. \t 
present, if an allergic ])atu*nt manifests 
the clinical symptoms of h) poadrenia, 
it is well to supplement the usual theia- 
peutic measures with a whole gland ad- 
renal jireparation 

iMKlocrme therajiy is often of extreme 
im])ortance, especially in jiatients at the 
menopause Preparations containing fe- 
male sex hormones are often indicated 
in cases with complications associated 
with menses and the menojiause We 
have used progynon B and other estro- 
genic substances in doses varying from 
500 to 2000 rat units at intervals of 4 to 
5 days, beginning about a w^eek after 
the last period and continuing until the 
next After cessation of menstruation, 
the dose is given at the same interval, 
and the amount depends on continued 
indication or untoward symptoms de- 
veloping. 


Thyroid extract has proven a valu- 
able adjunct m cases where there is 
clinical evidence of hypothyroidism or 
a low" basal metabolic rate, or both A 
combination of thyroid extract and su- 
prarenal concentrate has been highly 
efficacious in some of our cases 

This fundamental condition from which 
allergy inevitably results must be found 
before there is any marked advance in 
therapy. In the opposing action or syn- 
ergistic functional activity of any 1 or 
group of glands may be found the an- 
sw'er. 

Potassium Salts in Allergy 

H A Rusk and B D Kenainore^^^ 
treated a small series of cases of urti- 
caria with a high protein, low sodium, 
acid-ash diet. They added to this po- 
tassium chloride m doses of from 60 
to 90 giains (4 to 6 Gin ) daily They 
felt that there was a sound physiologic 
and therapeutic basis in that these indi- 
viduals suffering from urticaria and an 
angioneurotic edema had an altered min- 
eral balance. It was through the W'ork 
of Nathan and Stern that there was 
found a low scrum potassium level in 
cei tain dei niatoses Klauder and Browiri" 
rejiorted a direct relationshij) between 
the serum jiotassium and skin irritability 
( )ther observeis have shown that phar- 
macologically potassium at times jiro- 
diices a reaction almost analagous to that 
of epinephrine 

This group of patients was observed 
clinically only and no laboratory deter- 
minations of significance were done The 
diet given w"as made uj) largely of pro- 
teins, vegetables and noncitrous fruits. 
No salt was served with meals but po- 
tassium chloride was used instead of 
sodium chloride. The caloric value of 
the diet was arranged to suit the patient 
In brief, the diet is as follows * 
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Fruits— nondtrous, fresh or stewed. 

Vegetables — especially beets, carrots, Brus- 
sels sprouts, corn, lettuce, mushrooms, peas 

.Meat and eggs twice daily 

Milk— 1 glass and glass of cream 

Salt-free butter 

Bread, cereal and starches— a limited amount. 

Indlowing the therapeutic approach of 
the above workers, R. E. Cohen^^ re- 
ported a small group of cases in which 
he used a high protein, low sodium, acid- 
ash diet. Rusk and Kenamore treated 
6 patients. 

In 8 cases treated in the same manner, 
no improvement was noted during or 
following the r%ime and the benefit de- 
rived from this therapeutic approach 
seems doubtful. 

B Bloom^^ reported striking results 
from the use of potassium chloride m 
hay fever He gave much smaller doses 
than previously reported Instead of 15 
grains ( 1 Gm ) every 4 hours in enteric 
coated capsules, 5 grains (0 3 Gm ) in 
<i full glass of water was given This 
procedure m most cases eliminated the 
untoward gastrointestinal svmptoms first 
noted d'his dose was guen onl} 3 tunes 
dail\ 

If, as recent work has shown, in en- 
(loci me dysfunction there is a disturb- 
ance of electrolyte balance and if allergv 
is based on an endocrine unbalance, then 
this might be a rational ap])roach The 
authors of this section feel that clinicall} 
we can demonstrate glandular hypofunc- 
tion in a great many allergic individuals 
but we have never been able to demon- 
strate any disturbance of electrolyte me- 
tabolism in allergy, following a great 
deal of work An exhaustive laborator} 
study from the standpoint of salt and 
water balance m these individuals has 
been done. 

In the above report, striking benefit 
was noted in 29 cases of hay fever after 
the use of potassium chloride This 


preparation was tried in other allergic 
diseases and it was found practically 
ineffectual in chronic asthma, but, when 
used along with a low salt diet, it seemed 
helpful. No toxic untoward effects were 
noted from the use of potassium salts. 

We have used potassium chloride in 
about 30 allergic cases and have not had 
any markedly significant results Gastric 
distress was noted in a large percentage 
of our cases but this was decreased by 
giving a weak solution as reconiuiended 
by Bloom Most of our patients using 
potassium chloride had urticaria and in 
no case did we have a marked clinical 
improvement We must always remem- 
ber in treating allergic diseases, cs]H‘- 
cially urticaria, that there arc freciiiciit 
remissions and exacerbations 

Irradiation in Treatment 

C K Ala) turn and If T in 

1936 reported then* results on tlu‘ tuMt 
ment of refractory hionchial asthmatics 
by the use of x-rays, ddieir i(‘p()rt at 
that time included 23 cas(*s ddu^se s*une 
authors-^ report this year tlu‘ rt^sults 
obtained in tieating 161 ])<itients w’ltli 
moderate and svvcic lironcliial astlinia 
Twenty-four per cent obtaiiuvl inaik(‘(l 
relief Model ate rc'lnf w<is noted in 1 6 
per cent and 14 ])er cent ol)taiiU‘d inaikc'd 
relief, hut other treatment gi\c‘ii at the 
time may have been tlie mon* iin])oitant 
procedure ln)rt\-M\ per cc‘ii( of (la sc 
])atients had less than 50 pc‘i c(‘nt ii‘1h 4 
and wx‘re classed as failure's 

Roentgen therapy doc's not u'i>lact‘ tin* 
usual treatment guen an <istliinatK but 
at times it is a valuable' adjnnet in tlu' 
treatment of intractable cases Mso the* 
warning is given that it should not he 
used indiscnmmately as coiisidciabk' 
harm may follow overdosage oi too fre- 
quent use The beneficial lesiilts from 
x-ray treatment are often onl) te'inporaiv 
and not a curative measure llie formula 
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given by the authors is as follows: kv. 
135 ; filter 6 mm A1 ; distance 40 cm , 
ma. 5 ; time 25 minutes = 500 R 

Irradiation at first was given over the 
mediastinum through 2 paravertebral 
fields Later they have been using the 
anterior and posterior fields in the medi- 
astinum but it IS possible that the latter 
method is harder on the patient and 
probably produces no lietter results. 
Epinephrine is often given just before 
or during the treatment 

We take the liberty of quoting Dr 
Maytum in his opinion of x-ray treat- 
ment * “Any (jualified roentgenologist, 
ho\ve\er, should know the dosage that 
the skin will tolerate and the iiiterxal 
at which It can be rejieated \lso, tieat- 
ment should be gi\(*n onI\ In such a 
((ualified 1 (jentgiMK )1( )g! st 'riie rva )ni- 
niended dosage should not do harm if 
the intervals are a month or nion* ap<iit 
<md if irtMliiKiii Is not upcatcd too 
fi((juentl\ 

Rest in treatment 

\ hos])ital Is tlie ideal pLice loi com- 
plete iel<L\<ition and i (‘st It has been 
tile writer’s e\])erience in man_\ cases 
that h()s]}itahzation pcf m' w.is enough to 
give a patient coinjilete lelief, without 
any medication , hy] k )sensit i/at u in, etc 
Improvement jiractically alwa\s follows 
contmued rest, lioth physical and mental 
k'omplete rest is the first and most im- 
[lorlaiit ])art of any acute asthmatic 
regimen 

Piness (jnce made the statement that 
if the individual in status asthmaticus is 
gi\^en complete physical and mental rest, 
plus fluids, he will usually come out of 
the attack in good condition. As we have 
previously stated, there are many ad- 
juncts in the treatment of bronchial 
asthma but, first and most important, is 
complete rest. 


B. A Credille-- stresses the impor- 
tance of rest 111 the treatment of allergic 
diseases Fatigue and exhaustion are 
very vital secondary factors and, as has 
been found, often the most important 
mechanism in precipitating an attack. 
He belieies that an allergic individual 
has a definite fatigue threshold When 
this is lowered, the patient is more likely 
to have an attack. Prolonged rest is a 
most valualile adjunct m the treatment 
of asthma, asthmatic bronchitis and the 
like This is especially true of the ''high 
strung,” nervous type of patient 

Differential Diagnosis of Asthma 

In tlu‘ diagnosis and treatment of 
chronic <isthnia, jiarticularl) intractable 
and refractor} cases, vve <ue constantly 
confronted with, first, the jirolilem of 
(liffen‘nt i<uing Ix'twcrn bronchial asthma 
< 111(1 a paio\}sin,il (lys])nea of cardiac 
origin , secondlv , vve always tliink of ])os- 
sihle iiino\v<inI (‘fi(cts of the rept‘ated 
use ol i)i one hodilators which are usually 
V asoc oiistncioi s <ilso, p<'ulK'nlarly epine- 
})hrine 

\ge is verv detinitel} <'i factor and in 
those patients over 50, whetliei tliev have 
had <'isthni<i for a long period or for just 
a shoit time, elinical cardiac involve- 
ment Is fr(‘(|uentl}' found 

We have had the o])])()i tunity of ob- 
serving at ])ost mortem 4 cases in which 
death was due to bronchial asthma Two 
of these have been reported Three of 
the 4 were under 40, 1 only 26 In none 
was there any clinical evidence of cardiac 
damage even with rapid pulse, pallor, ir- 
regular rhythm and heart consciousness 
Nor was there any pathologic, macro- 
scopic or microscopic evidence of 
damage. In 1 case which came to au- 
topsy, the coronary vessels were injected 
with mercury and x-rayed. All of these 
patients had received epinephrine paren- 
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terally over a long period and in doses 
varying from 0,2 cc. to 1 cc. 

The problem of differential diagnosis 
is very perplexing at times F. M. Smith 
and W. D. Paul^^ feel that this pertains 
particularly to cases in which there is a 
long history of asthma with marked 
emphysema or in those w ho have reached 
the age where degenerative lesions oc- 
cur in the heart. As we have found, 
they also find this problem more often 
in cases in which the onset of dyspnea, 
cough and wheezing is late in life and 
in which there is evidence of b(;th pul- 
monary and. cardiac disease. These au- 
thors also cite a case m which they 
believe that clinically epinephrine had a 
deleterious effect on the patient’s cardio- 
vascular system 

\V A. Colton and T Ziskin-'^ call 
attention to the summarx of jMichael 
and Rowe, which we believe is one of 
the most comprehensive m a subject of 
w'hich little is known and on whicli only 
<i small number of cases has been pub- 
lished from the patliological standpoint 
I'he consensus is that all cases of bron- 
chial asthma that are aiitopsied should 
he reported We have been inclined to 
.ij^ree with Coca-^' tliat the heart is very 
prohahl} injured very slightl), if at all, in 
bronchial asthma but Kountz, Alexander 
and Prinzmetal,-” after careful investi- 
gation, have found that there is evidence 
of right ventricular strain m lironchial 
asthma Colton and Ziskin conclude as 
follows: ''that the heart does not remain 
singularly free from injury in bronchial 
asthma, and that right ventricular strain 
w'lth a tendency to myocardial involve- 
ment and heart muscle damage does 
occur as the disease progresses and em- 
physema ensues/’ 

From the above investigation and also 
from experience with asthmatics with 
cardiovascular involvement, we feel that 
the heart should be carefully studied in 


all cases of asthma. Also during treat- 
ment, myocardial involvement wshould he 
looked for, especially if the patient is 
taking frequent injections of epinephrine 
This drug is fleeting m effect but must 
be handled with care and, as has been 
previously stated, should be used m as 
small doses as possilde 


HAY FEVER 

Treatment — At the present time theie 
IS only 1 recognized method of treating 
seasonal hay fever This is specific hy- 
posensitization to the pollens to which 
the jiatieiU is seiisiti\c‘ This scnsiiuit\ 
has preMousI} been d(‘t(‘nniiu‘(l I)\ tests, 
either scratch oi mli acnt<iiK‘ous We 
recommend alw.ns doing the* sciatdi test 
first and, if no significant i (‘action is 
elicited, then the inti ac utancM )Us tt^^ts 
should l)e (lone* <ii e di ft eu lit wa\s 

of standanh/nig po]I(‘n (‘\tiacts and also 
various (los<ige scIk‘(Iu1c‘s hut we should 
like to presemt tlic‘ / methods ot li\pn- 
sensiti/ation .ind ,itl(‘mpt to l1ioo'^( tlii‘ 
most effK'acioits 

The 3 nu‘tliods ol tuMtment .lu tlu 
presc‘asoii<d, Oosc'asoind and p(‘i('mn,il 
\\V c<ui discuss the* cosc'Usoiial pioct'duK 
in a brief sjiacc* \\V coiniiuaue ])oll( ii 
hyposcaisitization dining tlic‘ season oiiK 
because the ])atu*nt has faik*<l to pic‘scnt 
himself for tic‘atment l)ef(>u‘ tlu‘ oiis( t of 
pollm<ition aie nioic* ch<uu<*s of 

failure and the patuait is inoic* liahlt* lo 
a generalized K\utioii il tu‘at(‘d entioK 
wdiile he is ahsoilmig pollen fioiii tlu 
air rills (lisacU antage is c‘hnnn,iit‘d to 
some degree by a i online wc‘ li.i\(‘ fol- 
lowed m the past 2 \(‘ars hotli m ]h)1I(‘ii 
asthmatics and in ha\ fcwcT cMst‘s. Rapid 
hyposensitization is attenqitc'd aiul espe- 
cially w^orks well if the patient is placed 
in an air-conditioned pollen-free room. 

In reviewing the literature from 1020 
to the present, one finds that !k*sredka 
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was the first to desensitize an individual 
via the rapid inoculation method The 
title of hib paper was ‘‘De Lavaccinatim 
Anti Anaphylactique” published in 
Compt Soc de Biol. 1908, 65, 479. 

In 1930 John Freeman published an 
article “Rush Inoculations” in the Lan- 
cet. His paper deals with the rapid 
hyposensitization with pollens in the 
treatment of hay fever and p(3llen asthma 
The injections were given every 2 hours, 
starting with 80 units and reaching 20,000 
within a period of 3 days ( )f course, 
not all jiatients receive such higli dosages 
He believes tliat this method has its 
definite advantages in that it is not timt‘ 
Lonsiimmg and that reactions can lie 
])i evented liy careful nursing observations 
during the 3-(lay hosjiital period 

hi FH7 Waldliott and \slH‘r~''^ jiub- 
Iished a iKijier entitled “I^'urther Ob- 
servations on Rai)i(l 1 1 yi)osensiti/<ition “ 
Hus was d follow “Up of an article jnib- 
lislu‘<l m the jouiiial of \llerg\ in 1^34 
!)\ the same writers Their coikIusioiis 

\\(‘U 

1 ( )ne is able* to leacli a high state 
ol h} poseiisiti/atioii 

2 riiere is certainl} some danger at- 
t<iche(l to this method 

3 laite KMCtions occur more com- 
monh 

4 41ie danger of reaction was lessened 
by the administration of several minute 
(loses at the onset of the tieatment 

Nineteen cases of pollen asthma were 
treated in this manner. A complete 
course of pollen injections was given at 
intervals of 1 to 2 hours The first dilu- 
tion given was 1 : 10,000, and the first 
dose w^as H/j minims (0 1 cc.) The max- 
imum dose given w^as 7^2 minims (0 5 
cc ) of a 1 500 dilution Sixteen of the 
19 cases w^ere completely hyposensitized 
and remained so during the rest of the 
season. Some have been put on perennial 
treatment while others wc have allowed 


to go until the next season. One case 
became very toxic during the period of 
treatment and this procedure had to be 
discontinued Two of the patients had 
no relief whatever. There were no more 
constitutional reactions encountered than 
we usually get m the prescasonal treat- 
ment In only 1 case was it necessar\ 
to sto]) the injections 

The coseasonal procedure w'as at- 
tem])ted m 21 cases of hay fever during 
the last season , 8 w’cre spring grass 
cases and 13 were sensitive to diflferent 
fall weeds Hood results were obtained 
m 2 of the sjirmg cases and 6 had com- 
])lete relief Tw'o cases wer(‘ treated in 
ail -tonditioned rooms Tlu‘ spring sea- 
son of F>3<S w.is not a \t‘r_\ bad one hut 
at times s\mploms wert* <)uite marked 

( )ur results with tlu‘ 13 bill cases were 
not as sti iking 'The fall se<ison in the 
Mid(lk‘ XtlmtK St<il(‘s was one of the 
worst in seveial \e<ns h'oui patients 
had complett* relu^f, 7 had some relief, at 
U‘ast 50 ]H‘i tent, <ind 2 ])atuaits h<ul 
no ulu‘l Unloi tunatelv , onl} 2 of these* 
patients wt*rt* tr(‘ated in air-conditioned, 
j)ollen-fiee rooms 

I ‘n‘e.iutions ohsoived wane. 

1 It an_\ lotsil reaction was oliseived, 
the same dose was repeated or the in- 
teiwil lengthened to 2 hours 

2 Idle patient was tnitirely removed 
from contact wnth the offending sub- 
stance 

3 Four of the jiatumts wete put m 
air-conditioned, allergen-free rooms 

4 Patients were hospitalized and kept 
in bed under constant supervision dur- 
ing the period of hyposensitization 

5 Injections should be stop])ed if any 
constitutional reactions develoj). 

A Vander Veer-'^ reports a study of 
the relative merits of the seasonal and 
perennial treatment of hay fever At 
present, there is a great deal of contro- 
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versy among allergists as to the better 
method. This article dealt with observa- 
tions on an average of 430 patients an- 
nually A questionnaire was sent to each 
patient who alone evaluated the results 
obtained. According to the chart pub- 
lished in the resume, it was shown that 
the perennial results were uniformly 
better by 8 to 10 per cent than the sea- 
sonal This is according to statistics, but 
the human equation must be brought into 
the picture. It is much easier to persuade 
a patient with complete relief to continue 
throughout the year than 1 who has been 
refractory to the seasonal injections. 
This factor may tend to place more of 
the satisfactory cases in tlie perennial 
group 

There are 2 disadvantages m tlie peren- 
nial treatment Many patients forget to 
take the injections and, if an interval 
of 5 weeks has elajised, the risk of con- 
stitutional reaction is increased There 
IS always the possibility of a patient 
becoming saturated and into such a state 
that very small injections will give a 
constitutK >nal reaction 

In general, the problem is best solved 
b\ choosing the right method for each 
patient, depending on temperament, sen- 
sitivit} and })revious results obtained 
The pre seasonal and coseasonal methods 
of treatment are cpnte necessary in man} 
cases but, under ideal conditions and 
when there are no untoward symptoms. 
It is felt by a great many allergists that 
the perennial treatment is, by and large, 
the method of choice Vander Veer con- 
siders that jierenmal treatment is more 
likely to j^roduce a permanent so-called 
‘‘cure” e\entually than the other nu^thods 
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ARTHRITIS AND RHEUMATOID CONDITIONS 

By Ralph Pemberton, M.D , and C W. Scull, M,D 


ARTHRITIS 

Incidence — The extent of the public 
health problem constituted by chronic 
rheumatoid diseases is not widely appre- 
ciated. Part of the reason for this has 
been the lack of comprehensive data 
bearing upon this problem in the U. S. A 
Surveys already reviewed have uKlicated 
the wide extent of these diseases in 
European countries and in the States 
of Massachusetts and Afarv land The 
United States Public Health Seivice has 
published data^ based upon a house to 
house canvass of 800,000 families, includ' 
ing 2,800,000 jiersons living in 10 States 
1'he lesults obtained have ])ro\ided with 
appiopriate statistical nu‘th()<ls an (‘stn 
mate of the extent of the chrome distMst 
pioblem throuf^hout th<‘ counti\ m teiiiis 
of the number of jitasous attluted with 
c(*rt<iin i^roiips of discuses In addition 
(‘Coiiomu cost ill t(‘ims (»f (Ia_\s lost 
and the nuinhei of ])C‘isons disabled 1)\ 
thc‘se diseases h,is been (‘stim«it(‘(l d'lu* 
iiuidence of rheumatism so c<ikulate(l l‘^ 
estimated at 6,850,000 jieisons The \cvm 
iheuniatisni includes atthntis, gout, neu- 
ralgia, neuritis, lumbago, etc I'his num- 
ber exceeds that of any other single 
group of chronic disease and is followed 
by heart disease with v3, 700, 000, arteri- 
osclerosis with 3,700,000, ha\ fever and 
asthma with 3,450,000, hernia with 2,- 
100,000, hemorrhoids with 2,000,000, 
varicose veins with 1,750,000 Further 
interpretation of these data may be ob- 
tained by comparison with the fact that 
approximately 6,000,000 persons are 
afflicted with syphilis. The importance of 
the latter as a public health problem is 
widely recognized. 

Additional appreciation of the im- 
portance of this group of diseases is to 


be seen in the disability as measured in 
terms of the days lost from work be- 
cause of rheumatism. The number of 
days annually lost from productive work 
due to rheumatism is placed at 97,200,- 
000, which is exceeded only by the loss 
from nervous and mental diseases, which 
account for 132,500,000 days, and nearly 
equalled only by heart disease, which 
accounts for 95,200,000 days. These 
groups are followed in the order of de- 
creasing total number of days lost from 
cirtenosclerosis, tuberculosis, cancer and 
nephritis Fhe uhitn(‘ economic waste 
occasioned Iw rheumatic diseases as com- 
pared with othei chionic diseases is made 
giaphicall} evident Iw these figures. 

d'he relation of (‘Coiiomic status to 
ihe da) s of dis<ihility per person ])cr 
\(‘ai (Kcasioned Iw iheumatism is indi- 
e<it(‘(I in tlK‘ ie])oit of tlu* United States 
ruhlu Health Scivice- Uie disability 
p(*r ])eiM>n jkt \ear fiom rheumatism of 
all iiKoine gioups 0 78 days for the age 
gioup 25 to f>4 ye<iis and 4 12 da)s for 
the <ige grou]) of (>5 )ears and over t )nl) 
6 per cent of the disability from rheuma- 
tism occuiied among persons under 25 
\ears of age Uie relief group showed 
180 da)s disabilit) for ag(‘s 25 to 64 
\cars while the relief group show'cd 7 44 
days for the age group 65 rears and 
over. The nonrclief group with <in annual 
family income under $1000 showed 1 00 
and 4 45 days disability in the youngei 
and older groups respectively (iroups 
with incomes from $1000 to $1500 
showed 0 59 and 3 39 da)s for the 
younger and older groups Groups with 
family incomes above $1500 per year 
showed only 045 to 0.41 days and 3 08 
to 2.37 days of disability per person 
per year in the younger and older age 
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groups. Over 50 per cent of the days of 
disability due to rheumatism occurred in 
the groups on relief and in families on 
incomes under $1000 per year. Over 50 
per cent of the cases occurred in the 
same low income groups These data 
demonstrate the fact that poor living 
conditions increase the risks of develop- 
ment of rheumatism and suggest the 
doubtful economy of limiting to an ex- 
tremely low income a portion of the na- 
tion’s population 

Further evidence regarding the extent 
of the human waste occasioned by these 
conditions is shown ])y the number of 
persons who were made invalid for a 
period of 12 months prior to the day 
of the survey There were 147,600 per- 
sons so handicapped This group was 
exceeded only by the numlier of persons 
disabled with nervous and mental dis- 
eases, 269,300. Rheumatism was 

followed in order of decreasing numbers 
1)\ heart disease, tuberculosis, arteri- 
(»sclerosis and high lilood pressure^, dia- 
betes melhtus, nephritis, <islhma, caneca* 
and other tumors 

l’ro])er and deserved public attiMition 
has been directed toward the care and 
study of some of the numencally smallcn- 
groujis In contrast, a minimal amount 
of ])ublic supiiort has been directed to 
the studv and care of rheumatism It 
a])pears that the problem of rheumatism 
should have an increasing degree of 
attention as interest is aroused in the 
pioldem of chronic disease Clironic dis- 
c^ase though less dramatic than acute dis- 
eases exacts a high human toll and 
should be combated with equal vigor. 

Diagnosis — Pathological — Addi- 
tions to the knowledge of pathology of 
arthritis are infrequently made, because 
of the paucity of material obtainable 
during the active phases of the disease 
The contribution by Ghormley, R. K. 
on the pathology of nonspecific arthritis^ 
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presents observations on material ob- 
tained from various forms of surgical 
procedures. The author considers that 
in atrophic arthritis the most important 
pathological changes occur in the syn- 
ovial membrane. These pathological fea- 
tures are marked by hypertrophy or pro- 
liferation of the membrane which shows 
irregular thickening and encroachment 
upon, and firm attachment to, the carti- 
lage The most prominent histological 
features include: {a) A surface or mul- 
tilayer of flattened cells sometimes swol- 
len , (h) a vascular network extt‘nding 
up into the villi, (r) an intcTstitial net- 
W'ork of loose areola showing (‘(kana, and 
fiiitdl} [d) colIectKnis of small roinxl 
monocvtic cells, more or less <ibundantl> 
scattered throughout the iiuMubMiie Vhc 
latter collections constitute a feature 
suiierlicially similar to tub(‘rcl(‘s in stiuc- 
ture Tlu‘ college I ions ar(‘ not ])(‘i i vascuLii 
but latlua* an* built up in a sptnal 
stionri Tlu‘ cemlnd jxntions <110 lill(‘d 
with e])illu‘licd-Iik(‘ stiiictuies sunoundt‘d 
with tigbll) pack(‘d iMiipIiocvtes Oe(,i- 
sioirilly initotH' ligur(‘s au‘ sc'iai 11ie 
nTitue im])ort<iiuc of lliest^ collections 
Is cmipbasi/c'd by the* fad that of 
sMiovial inenibiaiu's^ dO slanved such 
collcrtions in all sc^ctions «md 17 sIiow(‘d 
colk‘ctions m some* sections; ,md fuitliei 
by llu* lact that such Ic'sions w'cu* lound 
in all but 5 c.is(‘s clinic<dly diagnos(*d as 
prohfeiative arthntis 'riic* pn*seiict* oi 
\ari(jus st<iges of dev(*k)j)nK‘nt within a 
single membrane stiggcsts th.it the* .ip 
])earancc of focal c()lk‘ctions is assoc i.atcnl 
with |)eri()ds ot (‘\acc‘rbation of the* dis 
ease J he stimulus producing the* se- 
quence of changes is, according ti) 

( diormley, “probably chemical i <itli(*r 
than bacterial ” The growth of the ])ro” 
hferating i)annus ‘^chokes’’ the cartilage* 
Fibrosis is the essential feature marking 
the arrest of the active process Bout* 
changes also occur, with regions of im 



14 


MEDICINE 


filtration of fibroblasts from the marrow 
spaces beneath the subchondral plate 
Focal collections similar to those in the 
synovial membrane may be found m 
these areas. The joint capsule may also 
exhibit extensive fibrosis probably aris- 
ing from the adjacent synovial mem- 
brane. 

The characteristic features of hyper- 
trophic arthritis are found m the carti- 
lage, the earliest change consisting of 
fibrillation extending through the car- 
tilage from the surface to the subchondral 
plate. Irregularity of arrangement of the 
cartilage cells develops, finally leading 
to a thinning of the cartilage in tlie cen- 
tral area Apparently a compensatory 
jirocess starts, resulting eventually in a 
thickening of the subchondtal ])late At 
the j)eri])hery the process of wear is not 
so complete so that areas of fairh thick 
atyjiical cartilage with islands of osteoid 
tissue develo]) Thc^ net result of lhes(‘ 
peripheral changes is the piodiiction of 
osteophytes or spins At the sanu* time 
the synovial lissiu^ lieconu's somewhat 
thicken(‘d with an increase* in minilK*r 
and si/e of the villi Ihith fihioldasts and 
fatty infiltration are seen, hut tlu* focal 
collections of round cells aie conspicuous 
hy their absence In addition t<» the 
changes in the region of the sulKhondial 
plates, the bone may show cvstic degen- 
eration The cysts are usually filled with 
amorphous tissue without characteristic 
cytology (Ihormley is impressed with 
the similarity of the ])ath()l{)gical proc- 
esses in hypertrophic arthritis to those 
of traumatic arthritis. The common se- 
c|uence of pathological changes is attrib- 
uted to the relatively avascular structure 
in cartilage. The nutritive supply to car- 
tilage provides only a small margin of 
safety so that injury to a central area 
is not readily repaired and there ensues 
a progressive train of events leading to 
the end results cited above. On the basis 


of the pathological differences Ghormley 
considers that his observations confirm 
the view that there are 2 types of non- 
specific arthritis which are characterized 
by distinctive pathological pictures. 

X-Ray Diagnosis — The radiological 
features presented by joints are impor- 
tant but have unappreciated limitations 
according to G. VanDam.^ The radio- 
gram of the joint presents a macroscopic 
picture of bone, a negative representative 
of the cartilage, by absence of shadow, 
and, wdien made with special technic, 
some indication of the condition of the 
soft parts. Usually no evidence of altera- 
tion of the synovial membrane is revealed 
and generally no reilection of important 
early changes of bone, c ij , hy]>eremia 
and early cartilage changes F.ven such 
(U'fects as caMties in the cartilage of the 
knee must leacli considerable si/e before 
being made (*vi(lent In the roentgeno- 
gram Xccoiding to the author clinical 
signs, i c, tliose guing (lnt‘ct evidence 
legal ding the joints, nuiscles and skin 
«ire of cpiite as much sigmlicaiKc* as are 
the fe<itures u*\e<i]ed In \-ra\s Data 
revealed In x-rav s cannot he expected to 
he Used <ilone as a liasis for ev<iluatmg 
the ])athologicaI condition of the joint 
Despite these limitations s(*ver<d im- 
])ortant diagnostic cnteria ina) lie ob- 
tained by a studv of roentgenograms 
Heherden’s nodes are described as a com- 
posite structure made of a large ])erios- 
teal ()steo])hyte connected w'lth the ])en- 
osteal head of the phalanx and a ])ointecl 
cartilagenous osteophyte connected with 
the cartilaginous base of the next pha- 
lanx The carpometacarpal joint of the 
thumb may be similarly attacked fairly 
frequently m hypertrophic arthritis The 
usual sites of involvement are the jirox- 
imal and distal interphalangeal and the 
basal joint of the thumb In the pha- 
langes the first sign of hypertrophic 
arthritis is seen in the unilateral disap- 
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pearance of cartilage in the distal inter- 
phalangeal joints. 

In atrophic arthritis an early sign in 
the hand is a transverse contracture of 
the palm which can be recognized in the 
roentgenogram by a comparative shift 
of the ulnar projections toward each 
other. Erosion of the heads of the meta- 
carpals on the radial side is likewise 
often seen. 

The pathological changes in the dif- 
ferent joints are variable In the shoulder 
marked degree of clinical disability in 
terms of limited motion, and crepitus 
may be present, but the radiological sur- 
vey often fails to reveal marked changes 
in the bone and cartilage of this struc- 
ture. However, this may be accounted 
for by the fact that this joint is chiefl_\ 
a muscular and ligamentous one 

For the diagnosis of changes in the 
cartilage, menisci and cruciatic ligaments 
the injection of the joint with an opaque 
fluid or air is recommended 

Hie earliest roentgenologic change evi- 
dent in atrophic arthritis m the spine 
IS a sclerosis in the sacroiliac joint 
Hiis earl} localization is attributed to 
the fact that this joint is shghtl} mobile, 
rather than to the existence of <i focus 
of infection at this site. In addition to 
the familiar lesions, vie , calciflcation of 
ligaments, attention is directed to peri- 
osteal growth in the ischium and ])ubis 
fre(iuently seen In contrast to the anky- 
lf)sis of the sacroiliac m atrophic spon- 
dvlitis the absence of this feature is noted 
in hypertrophic spondylitis 
Physicochemical Diagnosis — The 
application of procedures to the fluid 
tissues of arthritics which reveal prop- 
erties distinguishing such fluids from 
normals is always regarded as a step 
toward a fuller understanding of the na- 
ture of the disease When such data 
appear to parallel certain clinical features 
the suggestion is advanced that such tests 
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may be utilized as objective criteria of 
the efficacy of treatment. Upon such 
grounds the foruiol-gel test is rec- 
ommended by H. J Gibson and E. 
W Richardson^ as an additional clin- 
icopathological criterion of activity in 
chronic rheumatism In order to evaluate 
the test observations wnth standard meth- 
ods were made upon the sedimentation 
rates of the bloods studied After the 
sedimentation rates w^’ere determined the 
formol-gel tests were made according to 
the following procedure The venous 
blood (15 cc.) oxalated with 0 3 ml of 
10 per cent neutral potassium oxalate is 
centrifuged at 3(XX) r ]> in for 15 minutes 
( )ne milliliter of the clear jilasma is 
transferred to a test tulie ( W'assc^i maim ) 
followed by 1 drop (0 04 ml ) of for 
malm (36 ])ei cent formaldeln de ) The 
tube is shaken, and jilaced in a rack 
sufficiently inclined to permit the fluid 
to cover the side of the tube At intei- 
vals of 15, ()0 and 120 minutes and 
after 18 hours the tubes are tiltt‘d to 
the vertical position to (‘stim«it(‘ gtTa- 
tion Idle time for tlu^ <i])])eaiaiue of 
gelation is lecoided d'empcM atm e cdhx'ts 
are negligible betwc‘(‘n 70" and 0Sf>' V 
(2r and 37^^ t ) 

1 lasiihis showing positixe gtlalion 
within 2 hours <ue sub)ectc‘d to a ([u.in- 
titative test c<n ruxl out as follows \ 
senes (;t (> tubes au‘ pu‘p<ii(‘(l with 0'^ 
0 8, 0/, 0 (), 0 5, 04 nil ]>Iasina and 
diluted to 10 ml with iionUid sahiK‘ 

( )ne drop of formalin is addt'd, tlu* tulK‘s 
shaken and ])laced in a tilted r,uk At 
the end of 18 hours the (k‘gu‘c‘ of gelation 
IS estimated. The relative degree is desig- 
nated as 1 ]4us, 2 ])lus , 3 plus complete 
coagulation undiluted ])lasma , 4 jdus 
complete coagulation 0 9 to 1, 5 ])Ius 
complete coagulation 0 8 to 1, and so on 
to the highest dilution. 

A statistical analysis based u])on a 
senes of 100 cases with respect to the 
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degree of correlation of sedimentation 
rate and values for the formol-gel test 
reveals that there is a real association 
of the values. Furthermore, this associa- 
tion is independent of the procedure used 
for the sedimentation rate. There is also 
a certain degree of parallelism between 
high F. G. reactions and anemia among 
the rheumatics However, anemia may be 
present without a high F. G. value, in- 
dicating that the active rheumatic proc- 
ess ma}" increase the F (i value and at 
the same time increase the degree of 
anemia ( )ne grou]) of rlieumatisants 
shows a high sedimentation rate but a 
low value for b' (I reaction, , gout 
The re<ison for this discrepancy is not 
ap])anmt to the autliors 

'rh(‘ t(‘sl is 111 most inst«inct‘s a less 
->(msiti\(‘ indR<Ltion lit, in tlu* sedinu‘nt<i- 
li(»n r<ili‘ hui is u‘g<iid(‘(l ;is ,i useful 
>u])])lt‘nu‘nt,ii \ t(‘sl It Is lo 1 h‘ ohsi‘i\(‘(l 
lh,n posiinc' uMctioiis aie pus(‘iil in 
kal,n,i/ai ,ind in ,i till, mi pi(>])oition ol 
( .is( s ol s\pllllls 1 (‘s^ in<llk(‘(l Itill ])OSl- 
n\i' u‘,u lions ai e ,dso piesimt in l(‘])ios\ , 
piilinonan tul)(‘u iilosis, d\ seiiu i \ and 
golloilluM hosltlVt UMCt lolls, th(»Ugll k‘ss 
inaikcd, d\v ])U‘siMit in tlu* blood scna as 
wvW as in tlu‘ ])Iasin,i dins indic<itc‘s 
tint tihrniogcMi is iu)t the oiih kicloi 
invohed m jirodiumg a ]>osiii\e usu 
tion ddieie is suggesiue c\idc‘iKe tint 
the level of tlu‘ (‘uglolnilin fraction oi 
the ])lasma and serum jiroteiiis is a sig- 
mficant factor in jiroducing ])ositi\e reac- 
tions. The simplicity of the t(‘chnic and 
the high incidence of markedi}/ jiositive 
reactions in the formol-gel test provide 
sound basis for more extensive utiliza- 
tion of this technically simple procedure. 

Therapy — Allergy — The view that 
arthritic diseases are allergic in nature 
and origin provides the basis for sev- 
eral forms of therapy, vij^ , desensitiz- 
ing doses of vaccines, certain dietetic 
measures. The relevance of such pro- 


cedures depends largely upon the ques- 
tion of the extent to which the patho- 
logical processes involved in the diseases 
are determined by allergic phenomena 
A critical and illuminating discussion of 
the relationship is presented by Aschoff.® 
Aschoff restricts the use of the concept 
of allergy to those conditions marked by 
a peculiar abnormality or excessive de- 
gree of sensitivity leading to paroxysmal 
manifestations. Since arthritis does not 
exhibit such features as primary charac- 
teristics the arthntides are at once sep- 
arated from the true allergic diseases 
The \iew has been advanced, however, 
that arthritis r(‘seml)les tul)(‘i culosis in 
uniain resjiects and the kittin shows cer- 
tain kMtnu‘s of e\tt‘ssi\e stmsitmU 
which d\c ic'gai (U‘d as m<mifi‘stations of 
allc‘ig\ llowexii, it is pointed out that 
11 Is not the ])!kiioiik‘im of ac((uiie(l sen- 
siti\it\ to iiat.mi piodticts but the tulier- 
cli‘ b<Killiis 11^(11 winch Is u‘s])onsil)k‘ 
toi the disiaso 1 lu s(‘t ond att<ick ot 
tuIx'H ulosis Is dilUHiit lioiii the* first 
<itta(k ,md lu'iKt' It is ])io])(‘i to consider 
tint an alleigu iih,is( h.is diw i‘lo])i‘d in 
till iouts( oi n |>tini.iiil\ inlectious dis- 
(‘ase 

\cioidmg lo tlu \ uwv of Kliiigt, theie 
Is ,i p.iiliologK ,d sinni<Liit\ of th(‘ rlum- 
m<ilK iiodnli s to e\])(‘i inii‘nt<d lesions 
produced 1)\ senini injections I)oth t\pc‘s 
of nodul(‘s ,ire charac teri/ed l)\ fibrinoid 
degeiiei ations dins common tVature 
lc‘ads to thc^ h\])othc^sis that the* rheu- 
matic nodules must hkcwvise he due to 
a h}])erergic modc‘ of formation Xschoff 
does ncjt accept tins exjdanation for 2 
reasons In the first pl<ice thc‘ rheumatic 
nodule does not seem to devedo]) pri- 
marily upon the basis of fibrinoid de- 
generation and, in the second place, 
the clinical pattern of rheumatic fever 
is so different from the true arthntides 
that it does not appear logical to regard 
all cases identical in origin simjily on 
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account of a secondarily developed path- 
ological similarity. This view is sup- 
ported by the fact that many different 
kinds of stimuli may produce fibrinoid 
swelling. 

It is further pointed out that localiza- 
tion of disturbance in a joint is often 
attributed to sensitivity. The absurdity 
of regarding this proposition as an essen- 
tial explanation is indicated by the fact 
that certain chemically simple compounds 
such as urates seem to have a tendency 
to localize m renal and vascular tissues. 
Furthermore, certain pigments exhibit a 
tendency to accumulate in parts of car- 
tilage or bone B} the same token, local- 
ization of tuberculosis, syphilis, or gon- 
orrhea in joints may be more reasonably 
determined by influences such as trauma 
and age rather than by allergic factors 
or sensitivity in the classical sense Fur- 
thermore, treatment of the latter condi- 
tions IS more effective if directed toward 
the primary infective causes than if 
aimed at the secondar} allergic manifes- 
tations which ma} be associated with 
them By the same token, thera])eutic 
effort should be directed toward the pri- 
mary cause of the arthritis 

Idle unrestricted use of \ague con- 
cepts of allergy as a basis for therajiy in 
<irthritis IS clear!) unwarranted The fact 
remains that the agent or agents re- 
sponsible for rheumatic fever as well 
as the hypothetical agent which ])roduces 
atro])hic arthritis are unidentified Thera- 
peutic <ip])roach sliould, according to 
\schoff, be restricted toward a frontal 
attack on the cause The 

patient requires care for the effects of 
disease, as w^ell as for the precipitating 
factors. 

Endocrine Therapy — The possible 
contributory effect of endocrine devia- 
tions to the development of arthritis re- 
mains as a prominent consideration in 
the minds of a number of investigators 


In the past, attention has been centered 
principally on therapeutic trial of various 
active agents which might correct some 
of the clinical features associated with the 
states of hyper- or hypofunction of the 
thyroid, pancreas and parathyroid. The 
fact that the B. M. R. is low in a num- 
ber of cases of rheumatic diseases has 
suggested the use of thyroid substance. 
Thyroid therapy had a rather thorough 
study at the hands of a considerable 
number of students. It has become evi- 
dent that thyroid is useful only in a lim- 
ited number of patients, ^ those in 
wdiom the reduced rate of metabolism 
IS not due to a physiological exhaustion. 
Guided by similar considerations the 
fact that some arthritics present delayed 
rates of glucose removal suggested that 
insulin may be desirable as a therapeutic 
agent In the light of reported studies 
it a])peai\s that insulin is useful chiefly 
as a stimulant to appetite m jiatients who 
have a diminished desire for food. It 
may also be recalled that parathyroid- 
ectomy has been advocated as a means 
of correcting an allegedly abnormal cal- 
cium distribution, particularly m jiatients 
with calcification of the spinal ligaments 
Tile lack of clear-cut evidence that the 
atrophic spondylitics liave altered cal- 
cium metabolism of the kincl present in 
jiatients with marked hyperparatliyroid 
tunction has minimi/ed the signdicance 
of this a])pr<xich 

The superficial similarity of the joint 
enlargements and acromegalic symjniiiiis 
of Heberdeifls nodes long ago led to the 
\iew that pituitary dysfunction ina\ be 
res])onsil)le for some of the joint changes 
seen, esjiecially in hypertrophic arthritis 
Ihe experimental observations of Sil- 
berberg showing that anterior pituitarj 
extracts produce lesions of articular car- 
tilage similar to those seen in hyper- 
trophic arthritis, have added further rela- 
\ance to these considerations The fact 
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that hypertrophic arthritis generally de- 
velops at the time of life {vi::! , middle 
age) when changes in the pituitary and 
Its dependent tissues are marked lends 
credence to this view These endocrine 
relationships have been so apparent that 
rheumatisants have been designated as 
climacteric arthntics Clear-cut defini- 
tion of such a symptoms complex has not 
yet been fully established. A paper by 
A P. Cawadias" reviews the rationale 
and presents a technic for the applica- 
tion of oestrin in the treatment of cer- 
tain morbid conditions associated with 
the arthritic s}n(lrome Cawadias as- 
sumes that all rheumatic diseases, in- 
cluding h} pertr()])hic ailhntis and to a 
certain extent atrophic arthritis, aie man- 
ifestations of constitutional nu^tabolu 
disorders, and that the joint sMiiptonis 
,ire to be legaided s(*condai\ mani- 
festations 

'\ccording to t <i\\<idias, pioduction ol 
artlnitic manifest<it]ons in women ap- 
ptMi s as a result ol o\ari<m insutlKU‘iu\ 
d1iesc‘ (k'tkiencu‘s aiis(‘ tioni, <in(l <iu‘ 
associat(‘d with, <iii (‘lalioiation of toxu 
})rodiuts acting directl) on the joints and 
<idjac(‘nt tissues, and I)\ h)peMctuit\ 
ol* the growth hotmone of tlu‘ anttnioi 
jiitiiitary, tlu‘ latter liemg a u‘sult<int ot 
the state of h) po-o\an<inism \s lepie- 
sentative of the fonner t\|)e the alcapto- 
nunc is cited in whom lioniogentisic acid, 
a jiroduct of distinhed tissue inetaholisin 
accumulates in the joint with a resiilt<int 
jiroduction of arthritic lesions In sii])- 
port of the biological jirobability of the 
second mechanism, the fact is cited that 
abru])t cessation of gonadal function is 
follow^ed by an hypersecretion of the 
growth hormone The growth hormone 
has a distinct action on the joints 
Acromegaly is often evident in the 
big toes and hypertrichosis occurs in 
children affected by rheumatism. In the 
syndrome of acromegaly a special type 


of hypertrophic exostosis ajipears 'These 
data considered wath the observations 
of Silberberg quoted above, lend su])- 
port to the view’ that hypogonadism with 
its attendant hypersecretion of the pitui- 
tary may, m fact, jirovide a mecliamsm 
wdiereby joint lesions develop However, 
it IS recognized that such deficienc\ alone 
does not account for the arthritic s\m 
drome since many cases of gonadectoni} 
do not alw’a>s de\el()p iheumatism To 
the review'ers this fortun«ite failure ma\ 
be due to more adetiirite coiupeiisatoiw 
circumstances m tlu'sc* c.ises, / (’ , phy- 
siological adjustments may be* m<id(‘ with 
out the occasionally attcaid.mt lupei 
sectory actuitv wliuli, it pu stall would 
lead to tlu‘ dt‘\ t‘loj)nuMit ot ]oint It'sioiis 
I low ever, C aw.idias ])<isst*s ovta tlu* j)os- 
sibilit\ without iiR'iition 111 oidi i to assa\ 
the role of ^inotlua, ]K‘ilia])s mou* sig- 
nilicMiit possibiliU , (7. . the lot al tlt'sti lu - 
ti\e iniliuaut‘s <i(tmL; t oik oimtantl\ ui)on 
tile lissiH's ( awadi.is iet( is this to ,i dis 
tiubiiiKe 111 siiltui nit l.ibolisiii ot tlu' ] )a 
tieiil who is siibjtat to tlu* dtw t^lopnu nl 
of 1 litaiiiiatism I lu‘ d.iia on ihis point. 

/ , llu‘ s])etititil\ of lilt sullni latloi, 

aie not siittuieiilK tonij)lele to toiisti 
tute‘ ])ioof but It dot^s a])j)t.ii ] )i ol ).il )!(' 

tli<it sonu‘ toiii])oiu‘nts ot lonil II'^siks 

«iu‘ toi sonu‘ uiidt'tiiK'il KMsoii dillenail 
from iiorniiil and luaue ])ossrss |)li\sK,d 
piojieilies lt‘ss iesist<iiit to insults ot 
\aiious kinds, nit hiding tiauni<i 

( <iwadias statt‘s that suigu<il oi oidio 
logical cMstration is almost toiist<mtl\ 
associated with chioinc i iKaiiihitit s\nip- 
toms classified, p«Uliol()gicall\ <'is iibio 
sitis or osteoarthi itis ( h\pt‘rti ojiliit ) 
with localization m the linihs m tlu* latten 
case Tor such cases large doses of 

oestrin are advocated Initial doses ot 

1 to 2 mg per w’cek ( 10,0()0 to 20,(X)() 
I U.) of oestradiol benzoate is recom- 
mended Reduction or increase of dos- 
age is made according to general clinical 
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indications Attempts at precise labora- 
tory control of dosage are regarded as 
superfluous at present. Oestriol, 006 
mg capsules, 2 or 3 tunes per day by 
mouth, IS administered as an alternate 
method Such therapy is regarded as a 
depressant to the anterior pituitary. 

Other states of hypo-ovarian function 
arising from toxic or infective influ- 
ences require lesser amounts of oestrin 
given intermittently. Doses of 0 1 mg 
of oestradlol are recommended. Addi- 
tional therapy with the gonadotropic 
factors of the anterior pituitary is also 
indicated. 

The symptoms of climacteric hypo- 
ovanamsm are due m part to hyperac- 
tivity of the anterior pituitary associated 
with phases of thyroid hyperactivity fol- 
lowed by thyroid hyperactivity. In view 
of this situation large doses of oestrin 
are indicated The period of necessary 
treatment is limited in this group, how- 
ever, to a shorter time, usually not over 
two years 

In addition to the foregoing states, 
CViwadias recognizes another group with 
osteoarthritic and fibrositic conqilamts 
which are due to a deficiency in the an- 
terior-pituitary and diencephalon-])itin- 
lary system ( )estrin is a secondary con- 
sideration in tliese ])atients and oestrin, 
wlien Used, should be administered in 
conservative dosages 

The recognition of the role of h\ po- 
ll variaiiism as a cause of rheumatic dis- 
orders IS im])ortant Clear differentiation 
of the etiological mechanism involved is 
essential to rational therapy Cawadias 
concludes that oestrin is a valuable agent 
in treatment and must be employed m 
conjunction with appropriate physical 
and other general agencies 

Surgery — Following the rejiorts of 
Forbes, J. F Mackenzie^ that hyper- 
trophic arthritis in the hip undergoes 
improvement following fracture of the 


femur, G. D. Kersley,^ records observa- 
tions upon the use of therapeutic bone 
drilling. The procedure though re- 
corded as simple is applied chiefly to 
otherwise refractory cases. The opera- 
tive procedure consists in the removal 
under local anesthesia of a portion of 
bone with a cork borer. The removed 
tissue is subjected to microscopic and 
chemical analysis. 

In the 20 reported cases the opera- 
tion was conducted only upon the more 
accessible bones, viz , those of the hands, 
wrists, elbows, knees and feet. Among 
6 cases of gout, one experienced both 
local and general improvement which 
was lasting Four cases presented a de- 
layed general improvement which was 
attributed to the effects of the spa 
regimen rather than to the operation 
One case showed no improvement. 
Among 11 cases of atrophic (rheuma- 
toid) arthritis 5 show^ed marked im- 
mediate local improvement, 4 of whom 
maintained their betterment One pa- 
tient show^ed general improvement and 
5 none The beneficial results in this 
grouj) were attributed chiefly to the rest 
rather tlian to the operation itself 

The most encouraging results ap- 
peared in the hypertrophies, all of whom 
(3) showed immediate, marked, and 
jiermanent im])rovement The favorable 
results are attributed to improvement in 
circulation which j^rovides better nutri- 
tion to the bone. In addition, there is a 
])hv siological stimulus to the bone cells 
An additional factor of possible impor- 
tance IS the reduction of interosseous 
tension associated with the removal of 
bone tissue 

In view of these results it appears that 
the procedure is only to be recommended 
in hypertrophic arthritis and then onlv 
after rest alone has been found inade- 
quate to cope w^ith the situation. 
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The arthntib associated with ulcerative 
colitis may usually be successfully treated 
medically. S. J Campbell,^ ^ reports a 
case successfully treated by colectomy. 
The patient was markedly malnourished. 
Medical therapy was unsuccessful The 
double eflfect of the malabsorption of es- 
sential dietary materials and the focus 
of infection constituted by the disordered 
colon was responsible for the patient’s 
condition After the removal of the colon 
coupled with administration of an optimal 
(bet the jiatient rec()\ered 

Drugs — Gold salts ha\e been more 
wide!) used durm,^ the past >e<ir in the 
treatiiKMit of arthritis \ number of 
papers ba\e a])])ear(‘d detailing th(‘ 
methods <md results of therapy with 
lhesc‘ ,i_i 4 ents While no «iccounl has 
bten ])r(‘st‘nted which mduatc's llu* 
inecli.mism uiidca 1\ iii^<^ tlu allc‘iL;(‘(l b(MU‘ 
fits, llu‘ie sc'eiiis to bt <i \\i(l(‘l\ licdd 
\ ](w\ tihil .cold ^ahs do accomplish posi 
ti\c‘ ic'siilts ill .1 ccaiaiii imnibc‘1 of C 4 isc‘s 
\ c < »nsc‘i \ at i\ c 1 ( poi 1 b^ P b lliiriii, 
,111(1 I S 1 aw 1 c'lic c d ^ ] )i est ‘111 s an .isscss 
Hunt ot Its \ahic with ■^ome coiitiol 
c‘\pc‘i imt'iil s 1 he* ])<iti(iils studied had 
bcH ‘11 undc ‘1 obsen \ iitioii foi at 1e<ist ] 
\cMi I)c‘foic‘ niitiatiiii^ tlu* ,l;o 1<1 tlK‘rap\ 
d'o miiiimi/e iisks ol c om])hcations no 
patu'iits wc‘ie iiuludc'd who showed a 
])re\ious histoiw of ])ur])ura No sub- 
jects wc*i(‘ used who were uiuiliU* to con- 
centrate a uriiu* to a sjiecific f;ia\it\ of at 
least 1 020 F)y the s*uiie token, no pd- 
tients w’ere subjc‘cte(l to ,c;old therapy 
who showed <ilbuminuna The dosaj^c 
used is similar to that noted earlier, Z7r , 
^rain (001 ( nn ) per dose to a total 
([uantity of 37% g-raiiis (2 5 (an ) during 
a period of 6 wx^eks 

Of 60 cases, 50 per cent were made 
inactive, 80 per cent showed reduction 
of joint swelling and diminution of pain. 
No roentgenographic evidence of altera- 
tion m the joints and bones was en- 


countered Objective evidence of s}s- 
temic change w^as noted in the fact that 
83 per cent show^ed return to normal 
sedimentation rate after the course of 
therapy These data provide evidence 
that some siginhcant respoUvSes follow 
the ai)phcation of gold. 

Certain toxic efifects w'cre occasionally 
notcul including; \arious sorts of exfolia- 
tive skin lesions The renal complica- 
tions are shown b\ the ])resence of casts 
of red cc‘lls and albumin in the urine. 
Hepatic nivohemeiU is shown In jaun- 
dice. The hematopoietic S}stem may be 
damai;ed as shown In junpuia hemor- 
rha^icM, a])lasiic anemia and <u^ianuIo- 
cntosis. Mucous incinbranes in states 
of toMcit} show ulc'c‘icitions St(miatitis 
may a])])c‘ai Flu* cc'utial iU‘r\ous s\s- 
tern m<a\ bc'conu* nnohed, but this is <i 
iai(‘ c omplu .iiioii Mk* psvcliR maim 
UsUiiioiis iiuludt astluiiia, melancholia 
and 111,1111,1 

^ Mk <>I the addition. d cllt‘cts of c^old 
tlu'iMpx is ui(‘d b\ t 1 tjaskmj^s^- 
< jold s.dts ]>ioduc(* ,i (l(‘pi (‘ssiiii^ c'tlc‘(t 
on llu* l(‘\t 1 ol blood pi, 111 !,it( s p.n lu - 
ulai 1\ w iic'u llu initial l( \ 1 1 is 1( >w 1 hc'st* 
.i.ec*nts nia\ induct ,i dio]) ni tlu* p!.itc*lc*t 
count ol ,is iiiiuh ,is sO |)t‘i ti‘nt within 
2 to 4 (Li\ s llu* ,i\(‘i,iee diop anioii^ 
28 c.ises ol .itiophic .ntlnitis dining a 
pel 10(1 of 5 wcc'ks, undc*i ,eold tieatment, 
was 48 ])c*i ct*ni 4 his ,ip])arc*ntl\ lai;i>e 
dro]) m<i\ be p,iitMll\ mnnnn/(‘d b\ the 
lac't that a drop of 20 pc*i c t‘nt in the 
platelet Ie\el was noted in 5 noiimals and 
4 atrophic arthritic subjc‘cts not tie<'itc‘d 
wath ^old ()r(hnaiil\ tlu* drop nuhuc‘d 
In gold is less when the initi<il level of 
platelets is hij>h than when tlie platelet 
count is low A drop to 250,000 or less 
is regarded as a danger signal. 

In view^ of the risks it is evident that 
gold therapy should be instituted only 
under conditions where close check of 
the condition of the patient is available 
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J. A. Key, H. Rosenfeld and O E. 
Tjoflat^^ record observations with the 
use of a gold salt, sodium aurothio- 
malate, in doses of % to 1% grains 
(0025 to 0.1 Gm.) at weekly intervals 
until 30 grains (2 Gm.) of myochrysm 
were administered to 70 patients with 
atrophic arthritis. Of this series 9 cases 
of spondylitis were not benefited. Of 
the series of 53 typical atrophic arth- 
ritics, 2 were worse, 6 not improved, 4 
slightly improved, 13 moderately im- 
proved, 18 markedly improved and three 
“cured.” Upon the basis of these ob- 
servations the authors consider gold salts 
among the most valuable drugs in the 
treatment of atrophic arthritis. Acces- 
sory dietary factors including vitamin C, 
liver or stomach extracts and iron were 
given. These factors are regarded as 
possible protection against the toxic in- 
fluence of gold. 

A stud)'^ conducted by II C Cogges- 
hall and W Bauer^^ provides a basis 
for e\aluating the use of sulfanilamide 
in the treatment of gonorrheal and 
atrojihic arthritis The treatment was 
conducted upon 14 cases of proved 
gonorrheal arthritis and 4 cases of jiroh- 
ahle gonorrheal arthritis, and upon 10 
cases of typical atrophic arthritis during 
various stages of development. The daily 
dosage of the drug was estimated upon 
the basis of bodily weight, viz, 2S 
grains per pound (0 33 ( nn jier kilo- 
gram ) of body weight If this qiiantitv 
was administered in amounts of one- 
si-xth of the total every 4 hours, the 
blood sulfanilamide level was main- 
tained between 7 to 10 mg i>er 100 ml 
If higher levels of sulfanilamide m the 
blood were desired over half of the 
calculated dose for the 24 hours was 
administered as an initial dose. This was 
followed by a similar quantity in 4 
hours. In each subsequent 4-hour period 
one-tenth of the calculated 24-hour dos- 


age was administered. Under these con- 
ditions the levels of sulfanilamide in the 
blood reached 15 mg. per 100 ml. Ad- 
ministration, when continued for 2 weeks 
or longer, was associated with clear-cut 
evidence of influence upon certain strains 
of the gonococcus Infected synovial 
fluids became sterile within 24 to 72 
hours after starting therapy. The gono- 
coccus disappeared from the genito- 
urinary tract within the same period. The 
gonococcus complement fixation test 
either failed to become positive or rapidly 
became negative in most of the treated 
cases. The general clinical features were 
promptly and permanently cleared. The 
sedimentation rate returned to normal in 
those cases which presented early and 
marked clinical improvement. Emphasis 
IS placed upon the desirability of the 
early institution of sulfanilamide therapy 
and upon the necessity for administration 
of large doses divided over short-time 
intervals m order to maintain fairly high 
lev’els of sulfanilamide m the blood. In 
marked contrast to the favorable results 
111 gonorrheal arthritis the clinical course 
of the patients vi'itli atrojihic arthritis was 
not affected Tlie '-edimentation rate 
likewise remained unchanged. 

Severe reactions were not noted m 
great frequence. Temporarv cyanosis, 
and dysponea related to alterations in 
electrolyte balance occurred Slow jiro- 
gressive siibclimcal hemolytic anemia was 
encountered in 12 and leukopenia in 2 
cases 

T. D. Jones^^ reported that sulfanila- 
mide not only failed to exert a beneficial 
effect on rheumatic fever in 58 cases 
but induced definite evidence of toxicity 
m 31 of these cases and therefore urged 
against the use of this drug in the patient 
severely ill with rheumatic fever. 

The application of radioactive ma- 
terials to the treatment of arthritic dis- 
orders dates from the time of their dis- 
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covery Exaggerated and unsupported 
claims have been made regarding the 
utility of these agents Few detailed 
clinical studies have been made, many 
reports having been based upon indis- 
criminate administration to sick patients 
without regard to a separate evaluation 
of results in terms of the type of disease 
While not providing a rationale of this 
form of therapy, the report of M. P 
Weil, and F. Bach,^^* provides clinical 
data worthy of consideration. 

After extended use of radioactive ma- 
terials of seAeral kinds, W’eil and Bach 
conclude that thorium X is perhajjs the 
most desirable agent used to date 
Thorium X is administered m doses of 
about 100 niicrograms once a week in 
a senes of 8 injections Administration 
is made intravenously, intrainuscularh 
and never intracutaneouslv No course 
ot treatments is carried out with amounts 
exceeding a total of 800 niicrograms. An 
interval of 12 t(j 18 months between 
scries of injection is alwavs provided 
for. The effect of the thorium X is 
attributed to the al])ha rays emitted 
In view of this fact, evaluation of 
<iosage should he made m terms of elec- 
trostatic units Other radioactive sub- 
stances produce alpha ravs and manv 
of these have been Used Radium jiro- 
duces alpha, beta and gamma ravs 
Radon, a gas, ])roduces alpha radiation 
with a half jienod of 3 8 da>s In this 
r<.s])ect radon is similar to thorium X 
winch ])roduces aljiha ravs with a half 
[leriod of 3 6 davs Other members of 
the thorium group are less suitable The 
tliorium X is prepared b} precipitating 
mesothorium from an aged solution with 
ammonia Under these conditions thorium 
X remains m the filtrate 

The use of radioactive waters is, ac- 
cording to W>il and Bach, not uniformly 
effective. The action of radioactiv^e agents 
appears to be somewhat comparable to 


that of arsenic, thyroid, and roentgen 
radiation m so far as these produce in 
proper dosage a tonic and stimulating 
effect 

Among the complications associated 
with the use of radioactive agents in 
rheumatics the following conditions have 
been encountered: Radiodermatitis; pri- 
mary anemia, leukemia and bone necrosis 
Localized subcutaneous necrotic areas 
which later become calcified may follow 
cutaneous administration. Exacerbation 
of pre-existing psoriasis has been ob- 
served Minor complications in the form 
oi fatigue, mild gastrointestinal disturb- 
ance, slight fever and increased vsliffness 
are also encountered 

According to Weil and Bach, thorium 
X is (jf doubtful value m hypertrophic 
(osteoarthritis) but distinctly valuable 
in atro])hic (generalized inflammatory) 
and 111 goutv arthritis It is considered 
useful in cases presenting both psoriasis 
and atrophic arthritis (psoriatic rheu- 
matism) it IS regarded as of value in 
the laie stages of atrophic spondylitis 
( spondvlosis rhv/.omehc) For the earlier 
stages of the latter, rest in bed, casts, 
gold salts and orthopedic e.xercises are 
recommended 

In the light of the foregoing observa- 
tions It ai)])ears that despite the (jccasional 
com])hcation and lack of precise data 
legarding influence, radioactive agents 
merit a further therapeutic trial in those 
refractory cases which do not respond 
to the more conservative and usually 
effective measures 

Pregnancy- -The ameliorating effect 
of jaundice noted by P S Hench^'^ has 
been conijiared by him to the similar in- 
fluence of pregnancy The observation is 
based upon a study of 22 women with 37 
pregnancies. Twenty of the patients 
experienced striking, usually complete 
symptomatic relief during the period of 
pregnancy The only occasion when re- 
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lief was not noted in this group was an 
instance of tubal pregnancy. In 2 of 
the women pregnancy apparently exerted 
no beneficial effect. The influence usually 
appeared from the second month to the 
third month of gestation. The relief from 
symptoms was usually complete with 
respect to pain and stiffness. Reduc- 
tion in articular swelling was usually 
almost complete. 

The phenomenon was so striking to 
the patients that some, for therapeutic 
purposes, became pregnant. The relief 
from symptoms usually persisted about 

1 month post partum OccasionalK 
the period of relief was longer. The 
average duration of relief for the series 
was 9 4 months. The presence or absence 
of lactation appeared to be without in- 
fluence upon the time of return of symp- 
toms Some correlation with the time 
of return of menses to the return of 
symptoms was noted. The activity of the 
disease returned in 8 of the 20 cases, 
a slow return in 5, a rapid return in 4, 
111 1 progressively less severe after 4 
pregnancies. No evident reason appears 
to explain the absence of relief m the 

2 women who showed no remission of 
symptoms during pregnane} 

The phenomenon of relief has been 
noted by others earlier including Pem- 
berton who stated m 1920 that “an} 
critical observer can satisfy himself that 
the incidence of some conditions, such 
as pneumonia and pregnancy, nia} be 
followed by temporar} improvement or 
entire surcease of symptoms in chronic 
arthritis ” However, the explanation of 
the nature and mechanism of this influ- 
ence IS not }et at hand Hench indicates 
that the ameliorating influence is sug- 
gestivel} similar to that seen in cases 
of jaundice. Both pregnancy and jaun- 
dice are assumed to involve physiologic 
states antagonistic to the continuation 
of articular diseases, particularly atrophic 


arthritis. For economy of theory it is 
supposed that the common basis for such 
a state is the presence of a chemical sub- 
stance, It is noted that close chemical 
relationships exist between cholesterol, 
ergosterol, certain sex hormones, and 
bile acids. Exploration of these common 
agents with respect to their therapeutic 
influence is regarded by Hench as a basis 
for progress in effective treatment. 

X-rays — \"an Dam"^ reviews some of 
the methods employed in x-ray treat- 
ment. The action of x-rays may act by 
means of a sedative effect, reabsorbent 
effect, z. c., reducing joint swelling, or 
by increasing the range of motion with- 
out gross change in appearance. The 
best results of this measure appear in 
cases of spinal involvement. 

The usual procedure applies a pene- 
trating ray of 180 kilovolts at 30 cm. 
focus from the skin, 110 to 130 R. per 
dose (^r> H. E. D.) to the large joints 
with mm. copjx^r and 1 mm. aluminum 
filter Another procedure emplo}s softer 
rays, e g , 125 kilovolts at focus of 17 cm. 
1 10 R. per dose using a filter of 0.3 mm. 
c< >pper 

Therapy of Circulatory Disturb- 
ances — The role of circulatory disturb- 
ances in the production of some of the 
symptoms of arthritis and the influence 
of certain forms of treatment upon these 
de\iati()ns have been reviewed by R 
Pemberton and C. \V. Scull4^ The lay 
view])()int which attributes many of the 
features of rheumatic disorders to dis- 
turbances in peripheral circulation ib .sup- 
ported by a variety of more or less jire- 
cise clinical and experimental data Tlie 
functional departures from normal are 
reflected in a tendency towards cold 
hands and feet, parathesias, pale and 
c}anotic finger nails with a tendency 
toward undue sweating. Skin lesions 
arising from trtjphic disturbances fre- 
queiitl} ap])ear It is probable that the 
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circulatory disturbances are induced by 
some agent or agencies which influence 
other systems. Regardless of the nature 
of the primary agency disturbing the 
circulation, important secondary conse- 
quences follow^ in the wake of it. 

One conspicuous feature of the disease 
IS the ready development of fatigue. The 
latter condition is currently regarded as 
an expression of an oxygen debt in- 
curred by the tissues. This physiological 
deficit may be liquidated only by the 
provision of ample supplies of oxygen 
or by removal of the metabolites arising 
from oxygen deficiency. Either one or 
both of these depend upon the adequate 
flow of blood wdthin the area ft is evi- 
dent that such fatigued states could 
originally arise from deficient circula- 
tion Even if arising fnjin some otlier 
cause one therapeutic ajiproach is to in- 
crease the circulation in the peri])heral 
tissues Direct obser\ation of tlu* flr>w 
of blood in tlu* superficial cutaneous 
vessels lends credence t(» this ])ossil)iIit\ 
Direct oljservatioiis In I ’einherton and 
IVirce revealed coni])aratue stasis in 
2 per cent of norni<ils hut 29 per 
cent in active atrophies and 35 per cent 
in active lupertro])hics , “intermittent” 
rt(»w m 10 per cent of noim<ils, in 54 per 
cc*nt of atrophiCN, and 32 ])er cent of 
hypertrophies: slow rate in 12 ])er cent 
nf normals, 44 per cent atrophies, 28 
])ci cent of hvpertro])hics ; narrow capil- 
laries in 35 per cent of normals, 70 per 
c'eiit of atrophies, 75 per cent of hyper- 
tropliics These data show that there is 
a condition resembling partial constric- 
tion of the capillary blood vessels at the 
finger ends of many arthruics The ap- 
])lication of measures such as massage, 
heat, exercise, the administration of 
aspirin, the injection of coffee, in- 
crease the cutaneous blood flow These 
measures often were followed by sub- 
jective relief of some symptoms 


These observations coupled with those 
data obtained by thermocouple measure- 
ments showing a decreased degree of 
vasomotor response following exposure 
to cold, support the view that significant 
disturbances are present in the finer 
circulation in the peripheral tissues of 
the arthritic It is to be noted that the 
low grade edema of the arthritic in part 
IS to be attributed to local circulatory 
dysfunction which giv^es rise to abnormal 
fluid distribution. 

Circumstantial evidence suggests that 
some features of the bony and articular 
pathology of the arthritic may be referred 
to circulatory factors in these regions. 
The general vascular changes which de- 
velop during the period of increasing 
age undoubtedly subject the tissues and 
organs to a certain degree of embarrass- 
ment by virtue of the diminished sup- 
])lv of nutrient material which reaches 
them The ends of bones are supplied 
with small vessels which are the periph- 
eral ]>ortion nf the vascular supply of 
heme and such regions might be expected 
to suffer relatively early from the effects 
of diminished blood flow. In hyper- 
trophic arthritis the degenerative changes 
may he referalile to such primary dis- 
turbances in the vascular system. Simi- 
larly the ])one and muscular atrophy'' of 
atiophic arthritis may lx? secondary con- 
sequences of ])rimarily' deranged local 
circulation with consequent impairment 
of tissue nutrition 

In addition to the cutaneous and 
skeletal circulatory disturbances many 
arthntics are certainly subject to some 
changes in blood flow in the viscera. 
Visceroptosis appears to involve a cer- 
tain degree of pooling or stagnation of 
blood in the splanchnic area. The bed- 
ridden or chair-ridden arthritic is further 
handicapped by a lack of normal sup- 
port to v’^enous and lymphatic circulation 
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due to deficiency of full movements of 
the diaphragm. 

All of the foregoing deviations are 
su'sceptible to correction in a certain 
degree by obvious procedures. Pleasures, 
such as rest in bed, heat, massage, 
postural exercises, directed toward 
such deviations contribute materially to- 
ward the well being of the arthritic and 
should therefore be included as a part of 
the well-rounded approach to the ill indi- 
vidual as a whole. 

General Therapy — The treatment of 
chronic atrophic arthritis requires a com- 
prehensiw and well-balanced regimen. 
A recent e\'aIuation of several of the 
important features of such a regimen 
has been presented by H. E. Thompson, 
B. L Wyatt and R A Hicks This 
stud\ is base<l upon admission data on 
343 patients together with f<jllo\v-up 
anahsis on 274 patients It is worthy 
of note that while the incidence is greatest 
between the third and fijiirth decade, no 
age group is exempt Focal infection 
was present m 57 per cent of patients. 
The site of invohemeiit in the order of 
incidence a])|>ears as follows* Thorax or 
pharMix; sinuses, gingixa. tonsils or 
remnants, teeth, and urinar\ tract and 
with less than 10 per cent incidence in 
the lower respirat<jr\ tract, female pehis, 
prostate, gall bladder, colon Particular 
attention is directed to the fact that care- 
ful examination is re(|uire<I in detect in- 
fection m the gingna but that such 
search is often fruitful 

The judicious removal of focal in- 
fection Is considered important despite 
the expressions often made of a Contrary 
o]>mi(»n It Is admitted that '^uch reiiKAal 
may not always constitute a “s]>ecific'’ 
influence but it is felt that the constitu- 
tional improvement often associated w'ith 
such therapy is at least partly dependent 
upon this measure The prognosis for 


patients suitable for treatment of fixral 
infection is often Ix^tter than for persons 
in whom no f(x:al infection is found 

Both local and general rest is regarded 
as a necessary foundation of treatment. 
During the acute stage bed rest is re- 
quired. The joints are kept as nearK 
as possible in a position of extension 
and function. Such rest is nuxlified by 
putting joints through the i)ainless range 
of motion several times per day. After 
the acute stages are passed gradual 
exercises are permitted. All kinds of 
acti\ity are kept within the limits of 
fatigue. 

Physical therapy, including heat, 
light and massage is recommended ac- 
cording to the \arious requirements of 
the individual. It is to be noted that 
h}perp\rexia is of little Ixnefit to the 
citrophic arthritic. 

Dietetics are regarded as important. 
Xo single dietetic prescription is ap- 
I)Iicable to all patients. The underweight 
patient is placed upKjii a high calorie, 
low starch, high vitamin diet sup- 
plemented b\ milk and cream, \lta- 
min B sup[)lenients are provided in the 
form of wheat germ. Attention is called 
to the fact that persons who can tolerate 
a reduced caI(»nL intake often show a 
remarkable diminution of doughy swell- 
ing Similar reduction fullo\v^ starvation, 
nausea and \<»mitiiui, diarrhea and ethtr 
anesthesia Faet<irs other than the ob- 
vious Corollaries associated with under 
and overweight are to be considered in 
rt lain III to tlie nutritional adjustment. 

Blood transfusions <»f about 10 ml 
per kg Ilf bodv weight administered at 
inteivals of 2 to 6 weeks are considered 
Useful. The clinical improvement is ap- 
pareiitlv not due to the increase in red 
blood cell Count alone. Improvement is 
usuallv, though not alwa\s, paralleled 
l)v a decrease in the sedimentation rate 
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Transfusions are reconimenderl for pa- 
tients who are resistant to r>ther forms of 
treatment such as those who are markedly 
debilitated and present persistent and 
severe secondary anemia. 

Climatic agents including warm dry 
air together with heliotherapy are con- 
sidered valuable constitutional measures. 
Graduated exposure to sunlight is recom- 
mended. Such crposure is contraindicated 
in the presence of fever, the appearance 
reactions and complicating conditions 
such as tuberculosis, myocardial disease, 
general debilitation and old age 

Orthopedic care in the pre\ention of 
deformities is carried out with the use of 
rest, splints, physical therapy and 
exercise. These measures are applied 
judicioiisl} (>\er the entire period of 
management The correction of deformi- 
ties Is approached first with respect to 
such measures as traction, cast wedging, 
adjustable splints and manipulation Ex- 
treme conservatism is achised in the 
application of the latter ( )perative pro- 
cedures may be retiuired hut are gen- 
eral!} deferred until the activity of the 
disease is reduced to a niinimum Such 
measures include synovectomy, arthro- 
plasty, capsulotomy, arthrotomy, os- 
teotomy and arthrodesis. 

Antigens and vaccines mav be used 
.iLLording to the authors with gieatest 
propnet} when the agglutination titres 
are !«)V\ and the sedimentation lates high 

Drugs with the exceiition of salicyl- 
ates, iron, and possihh massive doses of 
vitamin D are regarded as of slight value 
\mong the toxic drugs and those con- 
sidered to be of doubtful value the 
authors cite the gold salts, sulfur, chaul- 
moogra oil, arsemcals, cincophen, col- 
chicine, snake venom and bee sting 
extracts 

The results of treatment over an aver- 
age period of time indicate that 76 per 


cent of the patients experienced marked 
or moderate improvement which per- 
sisted in the following years Emphasis 
is placed upon the fact that successful 
treatment demands the use of a variety 
of factors, many of which must be con- 
ducted over a considerable period of time 
before the maximum benefit of such 
therapeutic agencies can be derived 
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CARDIOVASCULAR SYSTEM 

By xAlbert W. Bromer, A.B., M.D. 


Introduction — During the 2 years 
just passed there has been increased 
appreciation of the importance of nutri- 
tional factors in the etiology of cardio- 
vascular disturbances ; the significance 
of various deviations in the precordial 
leads of the electrocardiogram has be- 
come better understood; and the impor- 
tance of psychotherapy in the treatment 
of essential hypertension, the relative 
therapeutic efficacy of various whole leaf 
and glucoside preparations of digitalis, 
and the value of intermittent venous 
compression in the treatment of periph- 
eral vascular disease have been demon- 
strated, respectively. 

Benberi is looked upon usually as a 
disease of rice-eatmg people of the 
Orient, due to deficiency of vitamin Bi; 
but recently S Weiss and R. W. Wilkins 
have directed attention to its not infre- 
quent incidence in the United States 
among individuals suffering general mal- 
nutrition, chronic alcoholism with or 
without polyneuritis, pellagra, neuritis of 
pregnancy, and diabetes This discover} 
arose with recognition of the fact that 
certain types of neuritis are related to 
nutritional disturbances, particularly lack 
of vitamin B The patients usually are 
well nourished, with caloric intake ade- 
quate or more than adequate, but with 
an estimated vitamin B (Bi) intake less 
than that indicated by Cowgill as liable 
to produce polyneuritis. Many of the 
patients also have symptoms of pellagra, 
and a few, scurvy The most common 
cardiovascular symptoms are dyspnea on 
exertion, associated with palpitation, 
tachycardia, and embryocardia ; the heart 
may be normal m size or enlarged ; signs 
of pulmonary congestion are frequently 
present, with cloudiness of the lung fields 


on x-ray examination ; the arterial pres- 
sure IS usually normal with a tendency 
to increased pulse pressure ; edema, either 
dependent or diffuse, is frequently pres- 
ent. Some patients show improvement 
on a deficient diet when simply put to 
bed; others may show" aggravation of 
symptoms or even fatal collapse when 
kept in bed and on a deficient or even a 
normal diet. Diets rich in vitamins (par- 
ticularly B), extracts rich in Bi, and 
crystalline Bi are beneficial. In some 
instances, digitalis and diuretics prove 
of benefit. 

Absence of the initial positive deflec- 
tion in the precordial lead of the electro- 
cardiogram has been found by A M. 
Master, S. Dack, H. H. Kalter and 
H. L. Jaffe to be associated with recent 
or old coronary thrombosis and anterior 
w'all infarction in % of 120 patients with 
this electrocardiographic finding; m % 
of the instances there was present coro- 
nary artery disease alone, w"ith or with- 
out hypertension (possibly cases of un- 
recognized myocardial infarction ) ; and 
in the remaining 14 cases — all w'lthout 
evidence of myocardial infarction — the 
diagnoses wxre miscellaneous, vi:: , acute 
and chronic glomerulone{)hntis, rheu- 
matic and syphilitic valve disease, pneu- 
mothorax, (u*aves‘ disease, and acute 
mjocarditis. Of 175 patients with a 
small initial positive deflection (2 mm 
or less), in only 13 was the heart pre- 
sumably normal ; the remainder suffered 
from coronary thrombosis (29 per cent), 
coronary artery disease W"ith or without 
hypertension (37 per cent), rheumatic 
valvular disease (14 per cent), miscel- 
laneous heart involvement ( 12 per cent ) 
A small initial positive deflection, there- 
fore, IS almost as significant as none 
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As stated by D. Riesiiian, the vanabil- 
it} — the labileness — of the blood pressure 
and the absence (^f structural (inflamma- 
tory or degenerative ) changes in the 
arterioles in patients dying m the early 
stages suggest that spastic constriction 
of the arterioles is the likely cause of 
essential hypertension. The presence in 
hypertension of an intrinsic vascular 
hypertonus — on which normal vasomotor 
activity is superimpose<l — has been dem- 
• mstrated by Prinzmetal and C 
\\ ilson. 

The treatment of essential Inperten- 
sion is in large part psychologic, Many 
h\pertensi\e patients u\er\vork, overeat, 
underslee]) and (j\ersmoke, all of which 
departures from normal must be cor- 
rected I'he mail who takes to bed with 
iiim the “cares that infest the da\” must 
he educated to a better habit Exercise 
within reasonable limits is permissible 
There is no specific drug that wall per- 
manently lower arterial Iilood pressure; 
the best results are obtained with seda- 
tives, particular!} the barbituric acid 
gnaip In regaid to surgical ojK^ralions 
for the cure of hv])enension, reports have 
not been particnlarlv impressive; how- 
ever, as mentioned bv Kiesinan, there is 
a j>ossibilit} that sonic surgical method 
ma} be found that can lie looked upon 
<is curative 

ilass insfriiitKni in the treatment of 
cssenthd hvperteiision lias met vvitli con- 
siderable success in tlu* Mc^dical Cdinic at 
the r>oston Dispeiisarv Suggestion and 
psychotherapv form the basis of the 
method, but attention als(j is given to 
medical care and diet The relatively 
benign course of essential hypertension 
IS stressed, and the importance of physi- 
cal and nervous strain in the develop- 
ment of symptoms is emphasized. At 
each class meeting the importance of 
regular and systematic relaxation is 
stressed. There is a 5-mmnte relaxation 


period at each meeting; and ''relaxation 
exercise’' is practiced 1, 2, or 3 times 
daily during the week. The uniformity 
with which patients report feeling fine, 
when formerly a variety of symptoms 
were present, testifies to a new mental 
attitude. Some patients have shown no 
striking change m the blood pressure 
level, but in two-thirds of those who have 
made 3 or 4 visits to the class, a fall in 
pressure from 18 to 46 mm. of mercury 
has been observed. 

A 6-year clinical study by W. D. 
Stroud and covvorkers of 6 digitalis prep- 
arations, vic ^ , [a) whole leaf tablets of 
digitalis prepared by the American Heart 
Association, (h) Burroughs, Wellcome 
& Compaiiv’ whole leaf tablets, (c) dig- 
alen, a preparation of "purified gluco- 
sicles*’ ( Hottman-LaRoche, Inc), (d) 
verodigen, a gitalin glucoside (Merck & 
Lompaii} ), (c) digitaline (Nativelle), 
and (c) digoxm, a glucoside isolated 
from the leaves of Digitalis lanata (Bur- 
roughs, W'ellcome & Company), showed 
all the preparations to be uniformly po- 
tent and efficacious, producing similar 
results when given orally in equivalent 
(loses \ cat unit is represented by y 24 {) 
gram of verodigen, by C^joo gram of 
digitalme ( Xativelle), and by gi^im 
of digoxm 1'here was no evidence that 
the glucoside prejiarations, when given 
l)v mouth, wer(‘ (flicker m action, more 
etlicieni, more* pndonged in action, or 
less toxic than standardized whole digi- 
talis leaves 

A clinical study by F. L Chambeilain 
and R. L I.evy has shown urginin, a 
preparation of squill — consisting of a 
mixture in approximately equal propor- 
tions of 2 of the active, water-insoluble 
glucosides, crystalline scillonin A and 
amorphous scillonin B — to be an effective 
cardiac remedy. Urginin, how^ever, offers 
no advantages over digitalis in the treat- 
ment of myocardial insufficiency 
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Alternating suction and pressure 
holds a certain place in the treatment of 
peripheral vascular disease^ but it has not 
proved superior to various other meth- 
ods of therapy. Relief of vasospasm by 
measures such as increased environ- 
mental temperature, fever therapy, 
anesthesia, or vasodilating drugs is of 
importance m conjunction with its use. 
G. de Takats, F. K. Hick, and J. S. Coul- 
ter have called attention to the fact that the 
alternating suction and pressure appa- 
ratus causes a marked compression of 
the thigh — with venous compression — 
which probably is a considerable factor 
m the resulting benefit. However, in all 
probability \ascular massage of the skin 
through the partial release of the cuta- 
neous vessels from atmospheric pressure 
m alternating suction and pressure may 
have reflectoric circulatory effects on 
deeper structures. 

The value of intermittent venous com- 
pression (based on the phenomenon of 
“reactive h\peremia”) in the treatment 
nf peripheral vascular disease recently 
has been demonstrated b} \V. S. Collens 
and N I) Wilkenskv. In its application 
rle Takats and his coworkers have 
adopted the following triphasic cycle* 
( c7 ) F>le\ation of the leg b> means of a 
pullev arrangement, (b) ^enous com- 
pression ( w’lth a wide S-mch cuff coni- 
cally shaped to fit the thigh) while the 
leg IS still elevated, and (r) horizontal 
])osition followed by release The amount 
of \enous compression \anes betw’eeii 90 
and 60 mm of mercurx , in the absence 
of edema, cyanosis, ulceration and gan- 
grene; wFen the latter conditions are 
present, 40 mm of mercury is not ex- 
ceeded at first The duration of venous 
compression is determined b_\ the appear- 
ance of a definite rubor which occurs 
in from 1 to 2 minutes when pressures 
of from 60 to 90 mm are used. Tw*o 
minutes of compression should be fol- 


lowed by 4 minutes of release (3 min- 
utes in the horizontal position and 1 
minute in the elevation position). When 
the circulator}' embarrassment is more 
pronounced. 1 minute of compression 
will readily produce a rubor and is fol- 
lowed by 1 minute release and 1 minute 
elevation, a cycle of 3 minutes. Ordi- 
narily 30 minutes of this vascular exer- 
cise in the morning and 30 minutes in 
the evening are prescribed. Spreading 
infection, thrombophlebitis, and wide- 
spread arteriolar destruction are contra- 
indications to the use of intermittent 
venous hyperemia. 


.\NGINA PECTORIS 

Treatment by Improving 
the Movements of the Diaphragm 

Relief of anginal pain through im- 
provement of the movements of the dia- 
phragm (presumably acting through 
more adequate filling of the heart and 
coronary vessels), eflfected by use of an 
elastic abdominal support supple- 
mented b\ dietary restriction, has been 
reported b} W. J Kerr ^ The patients 
were of the ajioplectic t_\pe — with florid 
complexion and moderate or marked 
c<»r])ulenc\ ; the majority were m the 
sixth or seventh decade of life and a 
small number were m the fifth decade; 
all complained of orthostatic dyspnea, 
i c , dysjinea onlv m the upright position 
All the patients had marked lumbar 
lordosis, moderate or marked upper tho- 
racic kyfihoMs. and an increased cervical 
lordosis The exaggerated curves of the 
spinal column assisted the individual to 
“get under” the great weight of the pro- 
tuberant abdomen . the lower ribs were in 
the inspirator} pL>sition and the upper 
ribs in front were approximated and 
relativel} fixed in the expiratory position 
Fluoroscopic examination in the upright 
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position showed the diaphragm to be 1 or 
2 interspaces below the normal position ; 
in ordinary breathing m the upright posi- 
tion the movements w^ere limited, but 
w’hen supine the diaphragm had a much 
greater excursion It w^as assumed that 
the abdominal viscera together with the 
increased accumulation of fat served as a 
counterw^eight suspended from the dia- 
phragm. When the individual was m the 
upright position, this weight interfered 
wu*th the normal rise of the diaphragm 
during expiration ; but m the supine po- 
sition it caused the diaphragm to rise 
higher m the chest during expiration and 
acted as an aid t<> respiration The relax- 
ation of the fascial sheet extending from 
the cervical fascia to the lumbar spine, 
and including the pericardium and cen- 
tral tendons of the diaphragm, also inter- 
fered with the nornicil movements of the 
diaphragm It was apparent that the 
diaphragm, handica])ped b\ the coiinter- 
w(‘ight, the hared I(»wer nhs and the 
relaxed <uk1i( » rages. was unahle to main- 
tain the tidal air at the normal level, 
which fiict prohahl) explained the ortho- 
static (l\s])iH*a, and the resulting ])ul- 
nmnar} t‘m])li} sem<i seemed to !k* the 
c<iiisc‘ ot moderate po]\ c \ the inia 

In <ippro\imatel\ l()t) patients tieated 
diinin’ the piist 4 }ears, the results li<i\e 
been gratihing The abdominal belt-* ' 
us(*d is sullicientK strong to lift the coun- 
terweight, and also is elastic to ])ermit 
t‘xpansinn during inspiration and to 
assist in ekwating the diajihragm during 
expiration \>\ means of diet, the patient's 
weight is reduced closer t<j normal over 
<i jienod of several weeks or months -\s 
relief begins alnx^st at once after the 
elastic belt is proper!} applied, it is not 
caused by reduction m weight How'ev’er 
the same result might probably be ob- 
tained by reducing the counterweight in 
the abdomen through general reduction 
m body weight, hut only after weeks or 


months of dietary restriction The pa- 
tients have been able to dispense with 
vasodilator drugs and there has been a 
definite increase in tolerance for exer- 
cise without anginal pain A lighter type 
of elastic belt has been found to afford 
complete relief to persons of slender 
build with the same syndrome 

Restored function of the diaphragm is 
believed the important factor m the re- 
sults obtained In breathing, the move- 
ments of the diaphragm aid the return 
of blood to the heart through alternating 
changes m the intrapleural and mtra- 
abdoniinal ])ressures In the upright pos- 
ture the relativ’el} inactive diaphragm 
may impede materially the flow^ of blood 
from the abdominal viscera and the lower 
])art of the lioch 

Digitalis in Angina Pectoris 

To determine whether or not digitalis 
111 therapeutic doses is liable to jirovoke 
])ain I)} a specific action on the heart and 
blood vessels in persons with angina pec- 
toris, the effect of the drug has been care- 
full} observed by II Gold, H. Otto, 
X T Kwit and H SatchwxdH in a 
grou]) of 120 ])atients wnth angina jiec- 
loris The criteria used in the selectum 
of p<ilients weie lu'idence (jf organic 
lieart (Iise<ise , absence (jf signs of con- 
gestion, cardiac ])ain on effort, doing 
verv little or no j)h} sical work, and faith- 
ful co-operation A total of 243 courses 
<4 treatment w'lth fairly large daily doses 
of digitalis ( from 3 to 10 grams or 0 2 to 
0 6 (hn ) was given, each course lasting 
an average of 11 weeks and being alter- 
nated with a course of a placebo of lac- 
tose or some other agent with the form, 
taste and color of tlie drug masked 
Near!} <’f the patients reported a 
change from their habitual status after 
the first course of treatment with dig- 
italis, in about 15 per cent the pain was 
increased ; in about 30 per cent it was 



CARDIOVASCULAR SYSTEM 


31 


TABLE 1 

Precipitating Causes of Congestive Heart Failure 


Cause 

Incidence 

■ 

X umber 

C ompennated 
with Treatment 

Number Not 
Compensated 
with Treatment 

Gradual onset (cause unknown) 

47 

1 

46 

Infection 

18 

12 

6 

Exercise 

20 

14 

6 

Pregnancy 

5 

3 

2 

Sudden rise in blood pressure 

2 

2 

0 

Sudden onset (cause unknow^n ) 

2 

2 

0 

Psychic trauma 

2 

1 

1 

Hemorrhage 

2 

1 1 

1 

Surgical shock 1 

2 

1 1 

1 

Coitus 

2 

2 

0 

Heavy meal 

1 

1 

0 

Alcoholism 

1 

1 

0 

Total 

104 

41 

63 


diminished Quite similar results were 
obtained during the use of a placebo 
In the final analysis, the 120 cases fell 
into 4 types ' (a ) Those in which the 
hal^itual status remained constant and ap- 
parently uninfluenced by any drug that 
was used (10 per cent), (b) those m 
w'hich temporary departures from the 
habitual status were alwats m the direc- 
tion of increased pain (3 3 per cent). 
(c) those in which temporar\ departures 
were alwa\s m the direction of impro\e- 
inent (20 per cent), and ( ^/ ) those in 
which tile condition fluctuated markedly 
111 l)()th directions (61 7 per cent) In no 
instance was there unequnocal evidence 
that digitalis had intensified the cardiac 
pain, even though dosage was so large in 
about 3tS per cent of the cases as to cause 
toxic s\m])toms 

The conclusion is drawn that in angina 
iiectoris without congestne failure the 
likelihood is neghgilile that digitalis will 
increase or dimmish cardiac pain by di- 
rect action on the circulation It must 
be borne m mind, hov\e^er, that cardiac 
pain occurring in the C(airse of myo- 
cardial failure with congestion often is 
relieved by digitalis through improve- 
ment in circulatory efficiency 


CONGESTIVE HEART 
FAILURE 

Precipitating Causes of Conges- 
tive Heart Failure — The importance 
of added strain in the precipitation of 
congestive heart failure has long been 
recognized In a study of \V. A. Sode- 
man and G. E. Burch'"^ of 1(X) consecu- 
tive cases of congestive heart failure, a 
definite precipitating cause w^as demon- 
strable 111 55 ( 52 9 per cent ) of 104 
attacks ( In 3 individuals a different 
precipitating cause was apparent in sub- 
sequent attacks ) The underlying causes 
of failure were as follow’s* Hypertension 
and arteriosclerosis, separatel} or in 
combination, accounted for over 75 per 
cent of the group, syphilis for 10 per cent, 
rheumatic fever for 7 per cent, and con- 
genital an(»malies for 1 per cent The 
precipitating causes of congestive failure 
were distributed as follow’s (Table 1) 
Exercise m 20 instances, infection m 18 
(iqiper respirator} tract, 15; acute gas- 
troenteritis, 1 , acute bacillar) dysenter), 
1 ; erysi[)elas, 1 ) ; pregnane), 5 , surgical 
shock, 2; coitus, 2; sudden rise m blood 
])ressure, 2, psychic trauma, 2, hemor- 
rhage, 2, hea\y meal, 1, and alcoholism, 
1 In 2 patients the onset w’as acute with- 
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out a definitely known cause but was 
probably due to a sudden rise in blood 
pressure. In 40 (75 per cent) of the 
patients in whom precipitating causes 
were demonstrable, circulatory efficiency 
was established rapidly and sufficiently 
under treatment to render it possible for 
the individual to carry on usual activity , 
14 failed to show improvement to that 
extent, and 3 could not be followed. 

In the group of 47 patients with con- 
gestive failure of gradual onset without 
rlenionstrable cause, 46 were unable with 
treatment to rec(jver circulatory effi- 
cienc} of sufficient degree to carry on 
minimal normal activity Such patients 
Usually (Ie\ eloped evening edema which 
became progress! \ el} worse for a varying 
period of time until thc} were bedridden; 
aj)parently there was no forewarning of 
the progressive diminution m cardiac 
reser\e until it was so diminished that 
even minima! activity exceeded it If a 
patient of this tvjie had warning of 
(liminishing cardiac reserve hv a jirecijn- 
tatmg ftKloi before this limit was reached, 
be ])i()l)al)l_v Would have reacted to treat- 
ment and would have been able io adjust 
his acluitv to meet liis existing cardiac 
us(‘rve, and, m addition, treatment of 
an\ correctible etiological factor could 
have l)een iiistitutc’d to ])rt\ent fuither 
uinliac damage With the exce])tion of 
patients with svphilitic heart disease with 
aortic regurgitation, w'ho showed an in- 
ability to regain circulator} efficicncv 
regardless of the precipitating cause, the 
etiological diagnosis was not found to be 
significant 

(Understanding of the pi ecipitatnig eausts 
of congestive heart failure is of the greatest 
importance in the treatment of patients with 
heart disease who have not vet developed myo- 
cardial failure Postponement of the unset of 
failure can be influenced more b} the control 
of these factors than by any means other than 
checking the advance of the underlying causa- 
tive disease But, unfortunately, many of the 


underlying causes of heart disease do not re- 
spond to treatment — E ditor.) 

Causes o£ Death in Congestive 
Heart Failure — The factors (circulatory 
or noncirctilatory) which actually: pro- 
duce death in congestive heart failure, 
and the effect on these factors of modern 
methods of treatment have been investi- 
gated by R. H. Williams and F. Rainey® 
m a study of 2 groups of patients with 
congestive heart failure, subjected to 
postmortem examination during the 
years 1926-1930 and 1931-1935, respec- 
tiv^ely, at the Vanderbilt University Hos- 
pital. There were 81 cases in the 1926- 
1930 group, and 104 m the 1931-1935 
group The vascular diseases constituted 
about 60 per cent; rheumatic and syphi- 
litic diseases, each about 15 per cent of 
the cases, and others about 10 per cent. 
In the 1931-1935 series there w’-as a 
relatively greater incidence of cases in 
the h}pcrtensive and the rheumatic 
groups, and a slight decrease m the other 
groups 

The onl} significant difference m the 
treatment of tlie 2 grou])S of cases was 
the moie exteiisiv e use of diureHcs which 
began in PMO, other therapeutic meas- 
ures. such as sedatives, digitalis, fluid 
intake, diet, and activity, were essentially 
the s<ime throughout the 10-year period 
In the T^31-Pk35 group, edema w^as 
treated by the use of xanthine diuretics 
for 2 or 3 days each week, with or with- 
out salyrgan. Hie latter was employed 
freely in all cases except those exhibit- 
ing evidence of impaired renal function. 

The median duration of life after the 
onset of congestive symptoms was 1 1 
months for the 1926-1930 group, and 18 
months for the 1931-1935 group. The 
average age at death was betw^een 35 
and 45 years for all types of heart disease 
except the arteriosclerotic, in which it 
was about 65 years ; these figures in 
general were lower for the 1931-1935 
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gnuij) than for the 192h-1930 group 
Death from congestive heart failure and 
from pulmonary embolism and infarction 
distinctly decreased in frequency during 
the period from 1931-1935. During this 
same period pneumonia^ both as a pri- 
mary and supplementary cause of death, 
increased in frequency, particularly in 
patients with arteriosclerotic heart dis- 
ease It is noteworthy that in syphilitic 
aortic insufficiency congestive failure ac- 
counted for 50 per cent of the deaths in 
1926-1930, whereas it accounted for only 
17 per cent m 1931-1935; in the arterio- 
sclerotic type it accounted for 15 per 
cent in the first period and for none in 
tlie latter The frequent c»ccurrence of 
pulmonary infarction and pneumonia as 
supplementary causes of death empha- 
sizes the need of greater attention to the 
jiroblem of the prevention and treatment 
of respiratory infections in patients with 
cf)ngestive heart failure, and jxjssibly 
might indicate the importance of avoiding 
a too lengthy initial period nf o>m])lete 
bed rest. 

Intensive treatment unit sal\rgan did 
not increase the incidence of uremia in 
jcitients without hypertension H(»we\er, 
per cent of the patients in tlie DDl- 
]‘D5 group who had hypertensive heart 
disease died of uremia, as compared witli 
^0 ])cr cent in the 192h-1930 grmip , most 
nf these patients had either malignant or 
heingn nephrosclerosis It seems ])rob- 
ahle that the better control of edema in 
these patients m the 1931-R6c group 
])iotected a certain number horn early 
uirdiac death and allowed piogression of 
the degenerative changes iii the kidney 
It IS also possible that in subjects with 
iK'cult renal injury the mercurial diiiietic 
may ha\e caused further damage to the 
kidneys. 

Immediate Effect of Mercurial 
Diuretics on Vital Capacity of the 
Lungs — To determine the \aliie of 


diuretics m iinpro\mg respiratory fiinc- 
ti(»ti m heart failure, a group cif 9 fjatieiit*- 
with coiigestne heart failure, with breath- 
lessiiess but with no evidence of periph- 
eral edema or with edema cmly imxlerate 
m degree, has f>een studied by J. B. 
Alsever and S. A. Le\ineJ In most 
instances the diuretic used was 1 or 2 cc. 
of mercupurin, administered intrave- 
nously ; in a few cases a similar ananint 
of salyrgan or a mercupurin siip|K>sitory 
w'as given. All the patients w^ere under 
bed care in the hospital, had t>een digi- 
talized, and generally were taking am- 
monium chloride. In e\ery case, definite 
improvement in the respiratory function, 
with amelioration of subjective symp- 
toms, t(jf^k place 24 hours after the di- 
uretic was given. The degree of moisture 
at the bases of the lungs diminished, as 
evidenced by' the absence of rales, the 
amount of dullness or the character of 
the breath sounds; and the vita! capacity 
of the lungs showed an aveiage increase 
< >f 290 cc 

The beneficial effect of mercurial 
diuretics on the factor of dyspnea alone 
in heart failure very likely results from 
the extraction <if fluid from the engorged 
capillary bed of the lungs, with conse- 
quent increase m the amount <»f the le- 
niainnig air sjiace^- and m the <.apait\ 
for oxygenation of the hlcMul F\j>eri- 
niental studies have shown tiMt the ai - 
tifichil pi ( Kluctioii < if puhn* in n y <.oiigestn m 
causes dyspnea and an nui ease in the 
volume of 1 >Io(m 1 in tla lungs, anil h 
F\'irker, jr, and > Weiss'^ have directed 
attention t<» the fact that the eapillaru'- 
of th * lungs in cases oi initial stenosis 
are markedly dilated, so that red blood 
cells within the center of the stream have 
verv little opportunitv to absijrh oxy'gen 
from the alveoli, whereas in the normal 
lung red cells pass in single row’s, being 
directly opposed to the alveolar epithe- 
lium, and also considerable pericapillary 
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edema is present in mitral stenosis In 
addition, there is evidence to show that 
the total blood volume is increased in 
heart failure, and that part of the in- 
crease manifests itself in passive con- 
gestion in the lungs ; and recently it has 
been demonstrated by W, A Evans, 
Jr , and J. G. Gibson, 2nd,*^ that a diuresis 
m edematous dogs is accompanied by a 
^harp decrease in blood \olume 

Role of Rest and Exercise in Con- 
gestive Heart Failure — With a cri- 
tique of exercise as a therapeutic meas- 
ure, a program of rest treatment for use 
in congestive heart failure has been pre- 
sented l)y D Davis.^*^ From 1900 to 
1930 most clinicians recommended b(-)th 
rest and exercise m the treatment of 
congestne heart failure, hut during the 
jiast <lecade a smaller number ha\e 
^tressed exercise in convalescence, al- 
though \er\ few mention how long rest 
sliould continue \n e\ce])ti(»m howevei, 
is Sir riioinas Lewis who st<iles that 
0 to S weeks of lied lest is laielv suf 
fuR'iit, and that 3 to months is 
(l(*siiMl)le 

'Flu an<ilog\ to skeletal miisele is ]>artl} 
rc sjxiiisihle for adlureiKe to the idea that 
exouisc inav improve <i vseakened mvo- 
uudmiii It must ht l)oiiu m mind, 
howevei that heait muscle h<is struc- 
tuie «m<l function that is m some ies])ects 
(kcidedlv ditierent from that of skeletal 
imisck‘, ,uk 1 <i]s() that in the analogv the 
res])onse of a healtln stiiKture is com- 
pared with the ies])onsc* of one that is 
diseased 

In a stiidv In 1) Davis and 11 L 
I>Iumgart^“ it h<is been ])ointed out that 
nn oc<irdial failure m arteriosclerotic 
heart disease is due pninanlv to disease 
of the coionarv vessels If the coronarv 
vessels are already so diseased that it 
is not possible to accommodate the nor- 
mal requirements of the myocardium, 
the} obviously will not he able to satisfy 


the requirements under the conditions of 
exercise, and further damage to the struc- 
ture IS inevitable It is difficult also to 
understand how exercise might be bene- 
ficial in other diseases of the myocar- 
dium For example, hypertensive hearts 
are characterized by hypertrophy of the 
muscle fibers, and recently J. T. Wearn'’*"* 
has called attention to the fact that the 
hypertrophied heart is less efficient be- 
cause Its capillary blood supply is rela- 
tively reduced 

Studies purporting to demonstrate im- 
])rovement resulting from exercise either 
fail to do so or deal with conditions 
other than heart failure, e g , ()l)esity 
with (Kspnea on exertion, compensated 
heart disease ( siicli as rheumatic heart 
disease before failure has occurred), and 
])svchoneurosis with symptoms suggCvSt- 
ing circulator) insufficiency The mani- 
festations of circulatory insufficiency 
occasional!) observed in elder!) patients 
after weeks of confinement to bed be- 
cause ot some medical or surgical condi- 
tion are of similar origin as the weakness 
which occurs when a young individual 
with a noimal heart is confined to bed 
for several weeks D)s])nea and weak- 
ness a])pear on the slightest attempt to 
increase activity heNond a certain limit, 
and oiilv tifter waR‘ks of graduall) in- 
u easing actnitv is the previous capacit) 
lestored Thl^ adjustment may be parti) 

I elated to a(ljnstnu‘iits m coronary cir- 
culation. v\hicli must attend the increase 
in cardiac work, and elderly individuals 
with a narrowed coronary bed prohabl) 
ie(|uire more time to make the adjust- 
ment See I’koloN(.ki) RKCUMRKN(^ 
\S CoXTRIHCMORV L VUSK OF 1 )KA'I 1 1 

To determine the importance of pro- 
longed rest, the results of such regimen 
in 11 cases have been compared with a 
control grou]) of SO unselected i)atients 
with h()s])ital admissions Seven of the 

II cases who received prolonged rest 
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TABLE 2 

Requirements of Bed Re^t in Relation to 
Duration of Cardiac Failure 


1 

Duration 
ot Cardiac 
Failure 

Weeks 

Thervpei tic 
Bed Rest 

Prop>h\ lactic 

1 Bed Rest with 
Bathroom and 
Table Privilege's 

Weeks 

1 Minimal j 
Weeks 

Desirable 

Weeks 

! 

2 or less 

12 

16 

1 out ot 8 

4 

16 ! 

24 

1 out of 6 

8 

I 32 i 

48 

1 out of 4 

12 

48 i 

72 

1 out of 3 


were free of evidence of congestive heart 
failure for 3 or more \ears, and 3 have 
maintained good health for a period of 5 
or more years In the control group only 
1 patient had an interval as long as 3^2 
wars between the first and second at- 
tacks of failure, in another case 3 years 
elapsed l>etween attacks , in 4, 2^2 y^ars : 
and in 5, 2 years 

In a program of rest treatment thought 
must be given to. (a) The duration of 
the initial penhxl of absolute rest in bed, 
( b ) the degree aiul character < »f reduced 
activity that must follow, and (r) the 
advisability of jienodic propln lactic rest 
m bed. The patient with failure of se- 
vere degree, with signs and svmjitoms 
disa])]>earmg slovvlv, should rest in bed 
for a longer period than one less se- 
verelv ill After manifestations of failure 
have disaiijieared, there are 2 stages <»f 
imjirovement {a) The pern k 1 in which 
the cardiac reserve continues to increase 
to a certain o})tinuini, and ( /m a suc- 
ceeding ])eriod {])robal)ly in the nature 
of organic repair) in which the gam in 
reserve— as measured l)\ capacitv t(»p*i- 
form a given task — no longer shows veiw 
much cliange but in v\huh the ])otential 
capacity of the heart is being increased 
M)r exam]>le, in coronarv disease im- 
provement mav be related to the better 
nutrition which follows tlie dexelopment 
of the better anastomotic circulation \s 
evidenced by a low cardiac output, a slow 


vekcitv of circulation, and the inability 
to carrv on any appreciable effort with- 
out symptoms, the ix)int w’here mani- 
festations of failure disapfx^ar may lie a 
long w^ay from tlte l>est |x>ssible recovery 
level. As the second j)eri(Kl of recover} 
is far more significant in terms of the 
future, the rest phase should l>e at least 
twnce and preferably 3 times that re- 
quired for the first stage (Table 2). 

The longer the initial ireriixi of bed 
rest, the greater the reduction in activity 
to be followed thereafter. In many in- 
stances engagement in some useful but 
less strenuous occupation is {Kissible. In 
individuals with sedentary occupations 
the desired eifect may be accomj dished 
by increasing the slee]) and bed-re<t 
hours, eliminating stair climbing anii 
walking, and s{x^nding the greater part 
of week-ends m bed. Prophylactic Ix^d 
rest is of im])ortaiice, in that the ulti- 
mate benefits to he obtained from rest 
are greater when it act^ to prevent failure 
rather than after failure has appeared. 
The am(»unt of such rest will vary with 
the degree of mvocardial impairment 


PROLONGED RECUMBENCTi' 
AS A CONTRIBUTORY 
CAUSE OF DEATH 

Idle mechanism bv which prolonged 
recumheiicv mav ])rove a coiilributorv 
cause of death in elderly jiersons has 
been inv estigated hv 1. B Laplace and 
J d' Nicholsoid'^ m a series of 34 pa- 
tients confined to lied for orthopedic 
treatment dliirt) had fractured hips, 
and 4 uiKleiwent oj»eratn»ns involving 
spinal «irthr(»desis : 27 were hetw’een (>0 
and 83 xtars of agt , the remainder under 
0(J veais, then were 13 males and 21 
females t onfmement lo bed appeared 
to he res|)onsil)]c‘ for the deaths of 10 
mdivKluals, all of whom were nwr o5 
vears of age 
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Careful clinical observation^ together 
with studies of the blood pressure, venous 
pressure, blood velocity, vital capacity, 
electrocardiogram, oscillometric index, 
complete blood count with Schilling in- 
dex, urea nitrogen content of the blood, 
urinalysis, and in a limited number of 
cases the basal metabolism and urea 
clearance indicate that the malady in- 
duced by confinement to bed is analogous 
to shock prior to the stage of vasomotor 
collapse. Lessening of the number of 
movements made by an elderly person 
whose circulatory adaptation is impaired 
results in a progressive accumulation of 
blood in the venous capillaries and a 
progressive decrease in the volume of 
blood which circulates through the large 
vessels. Local anoxemia and consequent 
flegeneration of the tissues lead to tox- 
emia and to permanent capillai\ dam- 
age There recurs a depression of the 
metabolic rate and of cardiorenal fuiK- 
tion, but tliere is usually no congestion 
of the ty])e associated VMth ])ninai\ lieait 
failure 

d'he heart rate averaged between 70 
and 100 aiifl, except for tarlncaidia (lin- 
ing fevei or paroxysmal aunciilai fibnlla- 
non, showed no consistent tendeniN to- 
waid either acceleration or slowiny 11 r 
blood pressure teiKled to tall sliglilK 
dui mg the first 2 weeks, hut on the whole 
a was well maintained, even when a 
patient had hecoine practKa!I\ nioiihund 
( )f the ID jiatients wIki died. 0 show(‘d 
either an initial fall of v'enous piessuie 
ora tonsisteiitl} low levxd winch did not 
exceed 3 cm As a rule, the vital ca- 
pacity of the lungs eithei remained un- 
changed or tended to liecome slightlv 
nit revised Decubitus ulcers occurred in 
«dl exce])t 6 of the patients over 60 vears 
of age wdio survived, and in all except 2 
who died. 

The likely cause of the piedisjxLMtion 
of elderly individuals to this train of 


events IS the senile sclerotic changes in 
the small peripheral vessels. Such 
changes impair v^asoniotor function and 
hinder the circulatory readjustments 
which are made in response to changing 
needs of the body. Blood tends, there- 
fore, to remain in the capillaries until 
forced into the veins by the contractions 
of the skeletal muscles 

The essential part of treatment is to 
order the patient out of bed before tox- 
emia and permanent capillary damage 
liave become firmly established The 
tune w^hen this change occurs depends 
largely on the mdivddiiars previous 
health and on the severity of the malady 
for which he is being treated. The sec- 
ond, third and fourth weeks in the hos- 
pital formed the critical period for the 
fractuied hip cases in this study Certain 
])atients vvlio have been chronic invalids, 
accustomed to remaining in bed, or who 
])()ssess the vascular efficiency of a 
voimger nulividual inav he confined 
without ill effect However, the risk is 
always sei lolls with ])ersons over 65 The 
iisk is jKirticulcirly great in cases of 
senile heart disease, it is quite possible 
that mail) ])atu*ms with such <i condition 
who aie put to bed die as a result of 
tlu eontrihutoi) effect of this form of 
cmulatoi) insulficieiK) rathei thiin of 
iheir initial cardiac lesion 

Whenever an elderl) p<itient must he 
Lontined to bed. alternative methods (jf 
mamt<iining nuisculai activitv, such as 
regular voluntary exercise, system- 
atic deep breathing, massage and peri- 
odic shifting of position, should be 
enacted The jiatient should he kept 
mentall) aleit and cheerful— w ith some 
form of occupational therapv Attention 
should he directed to the fluid intake, 
bowels and care of the skin Drug ther- 
apy IS of secondary value , but coffee, 
small amounts of whiskey, strychnine 
and benzedrine may prove helpful as 
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stimulants. For patients who ha\e nf)t 
responded to other forms of treatment, 
transfusion may be of benefit on the basis 
of its effectiveness in comparable ca^es 
of sh(xk 


DIAGNOSIS OF HEART 
DISEASE IN CHILDREN 

The importance of roentgenographic 
examination of the frontal and the oblique 
planes of the heart in evaluating the 
significance of the precordial systolic 
murmur is called to attention by il. G. 
Wilson!^ in a study of a group of chil- 
dren with organic heart disease, acquired 
and congenital, observed during the \ears 
1916-1935 inclusive. Analysis of the 
physical examinations re\ealed that char- 
acteristic murmurs may become unchar- 
acteristic or inconstant at times ni the 
presence of abnormalih' of the cardiac 
silhouette and chamber enlargement. In 
only 11 per cent of 179 children vith 
mitral msufficienc} was a characteristic 
Constant s\stoIic murmur jmesent at each 
examination In 81 per cent the s\stolic 
murmur was at times indistinguishable 
from the so-called ‘'benign svstolic mur- 
mur In about 60 per cent of 135 chib 
<lren w^ith mitral insufficiency and mitral 
stenosis, the systolic murmur was char- 
acteristic, and in about 40 per cent un- 
characteristic In only about 35 per 
cent of 118 children witli mitral insuf- 
ficiency and mitral stenosl^ was the 
diastolic murmur constant and charac- 
teristic In 65 ])ei cent, wlien the mur- 
mur was inconstant or uncharacteristic, 
enlargement of the left auricle was 
demonstrable In 36 percent of 57 chil- 
dren with congenital heart disease, char- 
iicteristic physical signs regressed 

l^xamination of the heart either In 
percussion or by mensuration of the 
frontal plane by roentgenologic exam- 
ination wfill not reveal slight or moderate 


enlargement in a large percentage of chil- 
dren with organic heart disea?^. The 
recf^nition of chamber enlargement, par- 
ticularly by retrodisplacement of the 
esophagus by an enlarged left auricle in 
the right anterior oblique position, is of 
value ill the diagnosis of mitral stenosis ; 
and certain types of congenital heart 
disease can l>e recognized only on flu- 
oroscopic examination. Since adequate 
roentgeiKjlogic examination is not as yet 
a routine procedure, it is apparent that 
slight and mrxlerate enlargement of tlie 
heart may not always be recognized. The 
regression oi characteristic physical signs 
of organic heart disease and the inabilin 
to recognize slight and moderate enlarge- 
ment render it difficult to differentiate 
between a “Ixjnign systolic murmur*' and 
a s\stolio murmur of organic heart 
disease 

ELECTROCARDIOGRAPHY 

Standardization of Precordial Leads 

During the past few years since pre- 
cordial leads have come into widespread 
use, there has been considerable confu- 
sion resulting from the lack of unifonnitj 
and precision in the technic and nomen- 
clature emplove<l by different observers 
In \u*w of this fact, committees of ttu- 
American Heart Association and the 
Cardiac N»ciet\ of Great Britain and 
IrtlaiKb*' have conferred and have made 
lecomnundaiions wdth reference to the 
nmtiiK n^t' of a \inqJc precordial lead, as 

n illnW'- 

’1 It rti onimeiided that those who titv 
plo\ a siimk i)recordial lead place the precor^ 
<iial tlo^triKk upon the extreme outer border 
of the ai>tx heat, as determined by palpation 
It the apex beat cannot be located satisfactonl} 
b\ palpation the electrode may be placed in th( 
fifth intercostal space just outside the left bor- 
dei Hi cardiac dullness, or just outside tlie left 
inuklavicular line if percussion of the heart is 
niiNatisTdOtory Where precordial 1t*a<k arr 
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taken b> a technical assistant, the position for 
the precordial electrode should be marked on 
the chest b> the physician 

“2 It IS recommended that a single precor- 
dial lead in which the precordial electrode has 
the location specified in the preceding para- 
graph be known as Lead IV B when this elec- 
trode IS paired wnth an electrode in the left 
interscapular region, Lead IV R when it is 
paired w ith an electrode on the right arm , 
Lead IV L w^hen it is paired with an electrode 
on the left arm; Lead IV F when it is paired 
w'lth an electrode on the left leg , and Lead 
r\" T when it is paiied with a central terminal 
connected through equal resistances of 5000 or 
more ohms to electrodes on each of the 3 
extremities mentioned 

“It is suggested that foi all aidinafy pur- 
poses Lead IV R o) Lead II /• he employed 
The latter lead should hare the preference 
until if has been esfahliKhed that the former 
lehiih fi someu'hat more corri'cnient , is eguira- 
lent to the latter for all praitieal putpo^e<!, or 
yields remits of Cijual :'alue 

“3 It Is recommended that in taking the 
pu cordial leads s])ecihe(l, the gahaninncter 
lonnettions ht made in such a wav th«it relatne 
positivitv of the apical electrode is represented 
in the tinishcd curve b\ an upward deflection 
(a deflection above the isopotential level) and 
lehitive iiegatuit} ot tile apual eleetiode hv a 
liovvnwanl deflection 

“It is urged that thi^ eoineiition be adhered 
i<) 111 the ease of precordial Uads other than 
those specified, and also in the c <ise ol all leads 
in vvliieh oiu eleetiode is ])l<ittd niiuh dostr 
to tlk heart than the otlui In otlur words. 
It shall be the standard tt invention in taknm 
siuli leads to make the u<dvanonKtei eoniue- 
tioiis lit siith a w’av that ulative ivositivitv of 
tin eleetiode neaiei the he.irt is re pi e st iiled hv 
ill upward rietleetion 

4 It is recoinmeneled that with the galVcU 
iionieter eoiiiuetions nnide as deserihed m the* 

' lo make the g<ilv tOKniiete i eoniieetioris iii >.ueh 
i wav til it positivitv of the piteonhal eleetiode 
will piodiue an upwaol detleetion in the hnished 
leeoid It IS neeessarv to eonneet the left-hand 
wiie to this electrode if the Wild switch is on 
1 eiul I and to connect the left-leg wiie to this 
eleetiode if tlie lead switch is on Lead II or 
1 eiid III To tiike Lead 1\" 1', e'onnee't the left- 
leg wire to the precordial electrode and the left- 
aim wire to the left-leg electrode and place the 
lead switch on Lead III To take Lead IV R, 
connect the left-leg wire to the precordial elec- 
tiode and the right-arm wire to the nght-arm 
eleetiode and place the lead switch on Lead II 


preceding paragraph, the deflections of pre- 
cordial leads be designated by the symbols P, 
Q, R, S, and T, and that m the application 
of these symbols the same conventions be em- 
ployed as in the case of the standard limb leads 

“5 It IS recommended that in taking pre- 
cordial leads the electrocardiograph be so ad- 
justed that a deflection of 1 cm in the finished 
record corresponds to a potential difference of 
1 mv as in the case of the standard limb 
leads Any reduction in sensitivity made neces- 
sary by very large deflections should be clearly 
indicated on the curve preferably by photo- 
graphing the effect of introducing a potential 
difference of 1 mv into the galvanometer 
circuit 

“6 It IS recommended that the greatest 
dimension of the apical electrode employed in 
taking the leads specified in this report be 3 cm 
or less \ circular electrode between 2 cm 
and 3 cm m diameter should ordinarily be 
empl( )yed 

“7 It is recommended that the terms Lead 
I\ ( R, ]\ etc ), apical lead, apex-leg lead, 
etc , hi. Used heneetorth only in connection with 
the leads specified in this report ” 

In a su])|)k‘inenlan report,^" the Coin- 
inittee on Precordial Leads of the Amer- 
ican Heart \ssociation has made recom- 
mendations regarding multiple precordial 
lead S' 

“In eertiUn eases ot intarctioii of the aiitenoi 
Willi ot the heal t, niiilti])le precordial leads are 
reMiuircd to establish the diagnosis Such leads 
sonic times disclose al)norniahties of the T- 
(letlec tioii, which would otherwise escape de- 
tection In the (littc rentiation of right from left 
bundlc-biaiKli block, .ind in the differentiation 
ot right tioin left ventricular enlargement 
multiple ptecordtal leads are indispensable 

“When leads trom 2 or more precordial 
jioints aic emplovcd, it is suggested that the 
piecordial eleetiode fie paired either with an 
eleetiode on the left leg or with a central 
teniimal connected through eciual resistances 
of 5()()() oi more ohms to electrodes on the 
right arm, left arm, and left leg It is sug- 
gested further that in the first case the letters 
LFf followed In a subscript and m the second 

T Those who piefei to place the distant elec- 
trode on the right arm may indicate its position 
bv using the letteis CR followed by a subscript 
When this eleetiode is placed on the left arm, the 
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uist‘ the letter V followed In a subscript 1 k' 
unplu>ed to designate such leads 

“The position of the precf»rdial electr<xle 
shall be indicated by the suliscript used accord- 
ing to the following plan Subscript 1 shall be 
Used for the right margin of the sternum: 
2, for the left margin of the sternum : 3, for a 
line midway betw^een the left margin of the 
sternum and the left midclavicular line: 4, for 
the left midclavicular line : S, for the left ante- 
rior axillary line; and 6, for the left mid- 
axillarv line. When the letters and subscripts 
specified are employed, it shall be understcMxl 
that in the case of the sternal leads the prc- 
cordial electrode has been placed in the fourth 
intercostal space and that in the case of the 
other leads it has been placed upon a line 
drawn from the left sternal margin m the 
tourth intercostal space to the outer l>order ^>f 
the apex beat (or to a point at the junction 
ot the midclavicular line and the fifth inter- 
costal space) and continued around the left side 
ot the chest at the level of the apex beat or <»f 
the junction mentioned t 

“In the majority of cases there is no essen- 
tial difference betw’een the curves tbtained 
when the precordial electrode is paired with an 
electrode on the left leg and those obtained 
when it is paired with a central terminal. Es- 
sential differences become increaslngh common 
.is the distance of the precordial electrode from 
the \e utricular surface is increased” 

Paroxysmal Bundle-Branch Block 

1 Iirough the more fre(|uent use of the 
i lee ti ocardiograj)]!, e'ase-s (d' ] laro.ye sinal 
huiidle -hrane'h block aie heeoiiimg a not 
uiKoininon findings In an anal} (d* 7l 
e.iscN (d* paro\}snial bundle -branch bloek 

IcMti" ( I. l'>ll(i\\ed l)\ .1 subscript ina\ bt lift'd 
1 lu Utter'- R L and 1 * aie iistd a" <tl>bre\ latinn" 
o.i iicdit arm left .iim ind ltM»i licit leii’ ) rt 
"-I'tttuth The letter ( i" an abUrteuitiMii f<»r 
.Ik'-t T t(.r central terminal and \ t<*r 
Ilk l.ist ( \ ) Is iistd Miih in Kiniiettmn witli 
unipolar leads m winch the itritial termini] is tlu 
inddttreiil p«'int 

It will be noted that Ua<l t 1 i ind Lead I\ I 
lor Ua<l C R4 and Lead l\ Rl mas someliints ht 
nUntK.il In the case of the lattei 1 I ea*! 1 \ h 
or Lt.id I\ R), liowevei the piecoidutl electrode 
is placed at the outer bordei ot the c.irdiac a] e\ 
le^^ardlcss <»t the position 01 the ape\ with refer 
trice to the honv landmaiks the chest where.is 
in the case of the forniei I lead CPi or lead iRt* 
this electnide is placed in the niulcLu icular lint 
c\tn when the cardiac .ipe\ is f.ii to the Irtt ot 
this positi(»n 


3D 

(5H cases found refKtrted in the literature 
and 13 new cases i, made fw J 
Comeain J. d, Af. Hamilton and P, 1). 
Whited"' there was clear evidence of 
heart disease in 65 (35 males, 2^^ fe- 
males, and 1 of unrecorded sex). With 
the exceptifin of a few instances m which 
the intraventricular conduction time wa's 
over 0.10 stxrontl hut under 0 12 second, 
the cases represented the classical form 
of buiulie-hranch hba'k v\ith O-S inter- 
\als of 0 12 second or over Six patients 
without other evulence of lieart (hsease 
were excluded from the anal} sis, al- 
though thepre^enceof jiaroxysmal biiiidle- 
hranch block was considered in itself e\]- 
dence of heart disease. Coronarx or 
Inpertensive heart disease w’as present in 
44 }>alients, while chronic rheumatic 
heart disease was ])resent in 6; in the 
remaining 15 patients the etiology of the 
heart disease was diphtheria in 4, th}ro- 
toxicosis in 3, congenital m 1, and in 7 
it was obscure Left bundle-branch hl(K:k 
(new nomenclature I w^as present in 60 
of the 65 ])atients. In 25 patients mod- 
erate to severe heart failure was asst»- 
ciated with the bundle-branch block 
In (» cases in whom the effect of 
changes in the vagal tone was sUiditd. 
single luindle-branch block ctnn])lt\es 
were obt.imed during vagal stiniiilalion 
on 2 occasions m but 1 ])alienl — w hicli 
result mdicMtes that increase in vagal 
tone does ;/r>/ ]Uodiic.e sustained inlnbi' 
tioii of bundle-br.iiH li conduction \ 
tioiis in vagal tone attcct tin coipliictKUi 
oiilv bv <U‘Cietisnig oi incuasing tlu c<ir- 
diac rate to ^iicli .in extent that the tlc*- 
]>ressc<l blanch bee onus capable* or in- 
captible of tiansinitting impulsc*s 

\ltboiigb tlu preci]ntating factoi of 
tlu* bnndle-bi ;iiu h block associ.itul with 
coroiiarv and hvpcrteuMvc ht*art discMse 
inav be jiliv siological in siniu* instances, 
the fiindanu ntiil cause is imHUiu' Ihiift 
dnectlv tir indirecth affecting 4 
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hiiiidle-braiich. Such ca^es are far more 
cumnion than usually believed, and in 
some the intermittent block is undoubt- 
edly the precursor of permanent branch 
block. 

“It is nut iit;cessar> that complete block exist 
in 1 branch in order that impulses be forced 
to tra\el through the opposite branch and the 
myocardium to reach the affected ventricle. 
Conduction b} this pathway may be necessary 
when 1 branch only is depressed So long as 
the conriuction time through the damaged 
branch i^ greater than that through the intact 
iiranch pluh the nwocardial pathway between 
the 2 ventricles, the affected ventricle is acti- 
vated bv an impulse trav^eling through the 
latter channels, and bundle-branch block com- 
ple\e> result Whenever the conduction time 
through the damaged branch passes the critical 
level and becomes shorter than that thniugh 
the channel just mentioned, normal QRST 
complexes appear It is therefore ajiparent 
that if conduction through the affected branch 
Is el(»se to this critical zone small changes m 
the Conduct IV in of the depressed liranch result 
in sudden and eomplete changes in the form 
ol tlu ventricular eomplexes .^ueh small 
liianges in conductivity result, toi example, 
iroin tlu inertast oi deerease in diastolic rest 
due to Nlight alteratK nis in heart rate 

If idi' HRS' cDjiipleics ^sliort R-R 
nitcjivls, which arc of no serious signih- 
e<iiKe must he ditTerentiated from the 
npe just described I'he short P-R 
interval t_\pe was found b\ L Wolff. 

I P<ukinson and P 1) White^*^ (1930) 
!<► ocenir usuallv in \onng persons, willi- 
oiii other evidence of heart disease. ])rune 
to <itt<icks ot ])ar<)\_\ sinal auricular tachv- 
<<ndia, flutter or lihrillation A reversion 
to the normal form inav take place spon- 
tciiieousl), during the paroxysmal tacln- 
eardia, after exercise, or after the admin- 
istration of atropine or quinidine Ac- 
cording to M Holzmann and D Scherf^*^ 
and C C Wcjlferth and F. C Wood,^^ 
the almornial ventricular complex does 
not represent a block in a bundle branch, 
hut IS due to the early arrival of an 
auricular impulse in 1 ventricle by way 


of a short-circuiting bundle, such as a 
bundle of Kent 

In addition, among the inconsequential 
cases of bundle-branch block, there should 
be included the rare cases with no appar- 
ent cardiov'ascular disease in whom 
bundle-branch block manifests itself after 
a prolonged period of paroxysmal tachy- 
cardia Although such finding is inter- 
preted as indicating fatigue of 1 of the 
bundle branches due to the prolonged 
rapid rate, it is most likely to occur in 
individuals in whom there is heart dis- 
ease 

The authors conclude that paroxysmal 
bundle-branch block (without a very 
short P-R interval) is, as a rule, a sign 
of serKjus heart disease, most often due 
to coronary sclerosis, but in some cases 
associated with rheumatic heart disease, 
diphtheria, and factors that cannot be 
ascertained clinically Serial electrocar- 
fliogranis taken during myocardial (con- 
gestive heart) failure, coronary msuffi- 
ciencv, and elevated heart rates may 
reveal transient defects in bundle-branch 
conduction 

Intraventricular Block in Acute 
Coronary Artery Occlusion 

\ M Master, S Dack and 11 L 
Jaffe-- stress tlie fact that the sudden 
ajipearance of Iiundle-branch block ma\ 
be the first electrocardiographic sign of 
acute coronary artery occlusion In an 
anal VMS of 375 cases of acute coronaiw 
arterv (Kclusion, intraventricular block, 
including bundle-branch block, evidencefl 
by widening of the QRS interval to 0 12 
second or more, was present in 57 cases 
( 15 per cent). There were 48 males and 
9 females, a ratio of 5 4:1, whereas the 
ratio for patients with normal conduc- 
tion was 3 7.1. The average age of 59 
years w^as slightly higher than that of 
55 years for the patients without conduc- 
tion defects. Defective intraventricular 
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conduction was usually associated with 
long-standing hypertension, cardiac en- 
largement and congestive heart failure, 
the respective incidence of each being 
77, 84 and 92 per cent, which was defi- 
nitely higher than in a large control 
series. When the QRS interval meas- 
ured more than 0.15 second, cardiac en- 
largement and failure were practically 
universal. Repeated attacks of coronary 
occlusion may result in a progressive 
increase in the QRS duration Intraven- 
ti'icular block often was associated with 
impaired auriculoventricular conduction ; 
but other arrhythmias were not more 
common than in coronary artery occlu- 
sion in general. 

The conduction defect generally was 
observed on the first day, and was usu- 
ally permanent ; in 6 patients it was tran- 
sient Specific symptoms or physical 
signs of bundle-branch block were not 
usually present; palpable reduplication 
of the apical impulses was observed only 
occasionally and splitting of the first 
heart sound in only 4 cases. Gallop 
rhythm was present in 60 per cent of the 
cases, but it was probably due to the 
associated severe heart failure Left 
bundle-branch block of the common type, 
evidenced by left axis deviation and wid- 
ening of the QRS interval to 0 12 becond 
or more, occurred in 51 per cent of the 
57 cases, typical or atypical right bundle- 
branch block in 28 per cent and intra- 
ventricular block in 21 per cent The 
configuration of the ventricular com- 
plexes, as well as the axis deviation, 
often varied in serial records In the 
presence of intraventricular block, char- 
acteristic electrocardiographic signs of 
myocardial infarction failed to appear in 
one-third of the cases Nineteen cases 
presented the Ti pattern associated with 
anterior wall infarction, and 9 the T.; pat- 
tern of posterior infarction ; in 10 there 
were changes in all 3 standard leads sug- 


gesting both anterior and posterior in- 
farction. The precordial lead may be of 
diagnostic importance, in that progres- 
sive S-T and T-wave changes may occur 
only in this lead. Absence or marked 
diminution in the initial positive deflec- 
tion in this lead is usually due to anterior 
wall infarction even when bundle-branch 
block is present, although occasionally 
the latter alone is the cause. 

Defective intraventricular conduction 
in coronary occlusion adds to the serious- 
ness of the prognosis, the mortality rate 
being 42 per cent in comparison with 23 
per cent in patients with normal con- 
duction. Not only is the coronary artery 
sclerosis usually advanced, but at nec- 
ropsy evidence of previous closures of 1 
or more coronary arteries is almost uni- 
versal. As a rule, the increase in mor- 
tality and the severe heart failure oc- 
curred in the cases with QRS interval of 
0.14 second or more. Only occasionally 
was bundle-branch block present without 
evidence of cardiac failure or enlarge- 
ment. Mortalit} rate and incidence of 
heart failure uere not influenced by type 
of conduction defect, being the same 
whether left or right bundle-branch block 
oi intraventricular block was present 

The anatomical basis for the conduc- 
tion defect was septal infarction (which 
was present in four-fifths of the hearts ) . 
No correlation could be made betw*een 
the vessels occluded or the location of 
the septal infarct and the t>pe of con- 
duction defect , occlusion of the right 
coronary artery was as frequent as that 
of the left, and anterior infarction w^as 
as common as posterior infarction, re- 
gardless of the type of block. The per- 
sistence of normal conduction in many 
cases wfith septal infarction is attributed 
mainly to the presence of adequate col- 
lateral circulation in the septum Tran- 
sient bundle-branch block is probably due 
to anoxemia resulting from shock, tach\ - 
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cardia and heart failure The vagus nerve 
prubabh' played no role in bundle-branch 
block, as no change was effected by the 
injection of atropine 

Treatment — The treatment of coro- 
nary artery occlusion with bundle-branch 
or marked intraventricular block is the 
same as that of coronar} occlusion in 
general, with special attention to heart 


intake, low cakn ic diet, oxygen admin- 
istration and mercurial diuretics in 
conjunction wnth acidifying salts. 
Oxygen therapy is particularly bene- 
ficial for defective intraventricular con- 
duction associated with tachycardia and 
heart failure. Aminophyllin, adminis- 
tered intravenously, has proved of espe- 
cial benefit. The use of digitalis should 



I'lK 1 — ( <ist 7 tcinaU 47 \eai^ Transient and intti inittfiit Ittt liiindle-branch Mock 
tolliiuin}^ acute coronar\ occlusion I he bundle-hr.inch lilock is constant until the fourth week, 
then e\tr\ alternate be<it is conducted norinalh , resultinj^ in 1 1 liundk-bianch block The latter 
disappears .»n the thirtv-third dav '1 he bundlt-bi anch block masks the (J- T' pattern of posterior 
intaiction piesent in the mninalh conducted beats The initial i>ositi\t deflection is absent onl} 
alien bundle -brain li bkak is piescnt Tilt iiatient rcco\ered ( ( oiiitts\ \in Heart Jouinal 
Sept UMS ) 


biihnt The regimen followed hv .Master 
<111(1 his cow oi kers~ consists essen- 
tiall\ of complete physical and mental 
rest — with sufficient sedatnts and anal- 
gesics to control apprehension and jiain, 
good nursing, and a low caloric diet 
(of a])pio\imatel> <S 00 calories) which 
eliminates gastrocardiac reflexes, lowers 
the hasal metabolic rate and diminishes 
the work of the heart Because of the 
high incidence of congestive failure, em- 
phasis IS placed on diminished fluid 


he avoided in the earl) stages of coronarv 
«irter\ occlusion, as it may prove toxic in 
ordinary tliera])eutic doses; it should be 
administered onl\ wdien other measures 
for the treatment of congestive failure 
ha\e failed Quinidine sulfate has been 
advocated m coronary occlusion to pre- 
vent ventricular tachycardia; but, in the 
presence of liundle-branch block or intra- 
ventricular block, It should be adminis- 
tered w ith caution because of the danger 
of increasing the conduction defect 
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Lateral Infarction of Left Ventricle 

The electrocardiographic signs of ante- 
rior apical and posterior basal myocardial 
infarctions have been well established 
for some years. Recently the electro- 
cardiographic features of acute “lateral” 
01 "midventricular” infarction have been 
found by F. C Wood, C. C. Wol- 
ferth and S. Bellet-’’ to consist of (a) a 


cumflex brancii of the left coronary 
artery-'’’ But, when this vessel carries 
an unusually large jiart of the myocardial 
blood supply, its obstruction may pro- 
duce a more e.xtensive lesion, invading 
the anterior or posterior wall of the left 
ventricle, with consequent complex elec- 
trocardiographic patterns. The electro- 
cardiogram is a mucli less sensitive diag- 



2 — Electrocardiograms m case 7 A Tracing taken Ma\ 14, 1932, 3 weeks before the attack It is 
noinuil except for left axis deviation B Tracing taken June S 1Q32, 2 hours after the unset of the attack 
1 he RS-T interval is depressed in Leads I, II, and IV Lead III shows slight left axis deviation and a slight 
Ris-T interval elevation C Tracing taken March 30, 103L 15 months alter the attack It is ver> much like 
the electrocardiogram of Ma> 14, 1932, prior to the cardiac infarction except that the S-wa\e in Lead IV-B 
has <lisappeared This did not take place immediateh after the attack but at some time between June 20, 1932, 
ami March 10, 1933 D Electrocardiogram taken Dec 23. 1^37 ^ho\vlng iluit the S-wave in Lead IV-B is 
still absent In a lead taken with the precordial electrode nearei the steinum ((B.), the S*wa\e m present 
but much smaller than it was in Lead IV-B before the attack ( Lt.ul ( B is or<hnaril> expected to have a 
l.irger S-wavt than Lead l\'-B ) (Courtesv, \ni Heart lournal Oct 19 ks ) 


depression of the KS-T interval in Lead 
\\\ (/m a (lepressKJii of the RS-T interval 
111 Leads I and 11 (conimonlv, thouj^h 
not universally present), and (r) an 
absence of the signs of posterior infarc- 
tion in Lead III (Fig 2) In the tv])ical 
case, the RS-T interval depression in 
precordial leads is more marked when 
the anterior electrode is placed at or to 
the left of the apex than when it is near 
the sternum 

Alidventricular or lateral infarction 
usiiallv results from occlusion of the cir- 


nostic piocedurc in lateral infarction 
than It is m anieri(»r or in posterior in- 
faixtion I'veii when several precordial 
leads are used, a lesion in the left lat- 
eral wall, th(»iigh incom])leteIv healed, 
can escape recognition 

rile electroc'auliog rapine jiatterii ot 
acute ‘lateral ' infarction can he simu- 
lated ratlu*r closelv In digitalis action 
However, c()m])arativelv few jiatients 
have marked RS-T interval deviations 
from digitalis without toxic symptoms, 
such as nausea and vomiting, or marked 
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asthenia ; and few digitalized patients 
show the exact pattern of lateral infarc- 
tion. The electrocardiographic features 
of the acute lesion may subside very 
rapidly , and during the process of heal- 
ing the tracing may be indistinguish- 
able from that of certain hypertensive 
patients without myocardial infarction 
After healing of the infarction, all the 
changes may disappear from the tracing 


entiated because it has a significant Q;> 
and an elevation of the RS-T interval in 
Leads II and III; and pulmonary em- 
bolism differs m that Ti is usually up- 
right and T 3 usually inverted. 

Effect of 

Tobacco on Electrocardiogram 

Observations of the effect of the inhal- 
ation of tobacco smoke on the electrocar- 



I ig 3 — Klectrocanliograms fioni <1 healtlu woman aged 26 \eai‘s A Control, heart rate 80, 
i)lo«»d )irtssure 110/75 JR Aftei smoking heait rate 110, l)l(»od ])re<ssnre 120/90 (Courte'^'v, 
\ni Heart J(»urnal Jan , 1918 ^ 


IH)i soiiu* unknown tluix is a 

high niculence of aunculai tibnllatioii in 
lateial infarction Without knowledge 
t»f these facts, there is dangei of ovei- 
looking the presence of tins t\pe of acute 
infaiction 

I'lie electrocardiographic jiattern can 
In* re])roduced also by the tenipoiarv 
ischemia of effort angina, in that the 
QRS complex usually is unaffected. Fur- 
thermore, It might be confused wnth pos- 
terior infarction on the one hand, or 
with pulmonary embolism on the other, 
m that the precordial leads of the 3 
conditions may be similar However, 
posterior infarction can usually be differ- 


diogiam ha\e been made by A. Cirajbieh 
K S Starr, and F 1) White-^ on 45 
mduiduals ot vailing ages, some of 
whom had heart disease The individual 
to he tested w^as requested not to smoke 
for at least 1 hour preceding the test , a 
control electrocardiogram was taken, 
after resting comfortably m a chair or 
bed until the blood pressure and pulse 
rate attained steady values ; and then the 
smoke of the cigarette w^as inhaled until 
either toxic symptoms appeared or the 
cigarette was finished. 

Thirty-nine of the 45 patients showed 
on smoking an increase in heart rate 
w^hich averaged 13 a minute; 24 of 31 
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iiiclividualb tested i>ho\\ed an increase in 
arterial blood pressure, averaging 13 
inm. of mercury systolic and 7 mm, 
diastolic. Twenty of the 45 show’ed on 
Smoking significant electrocardiographic 
changes other than variation in heart 
rate. Of the 20, 2 were nonsmokers, 1 
smoked occasionally, and 17 w^ere heavy 
smokers ; 10 gave a history of symptoms 
on smoking, and 15 had symptoms while 
the test was being done. The common- 
est electrocardiographic finding, a de- 
crease of from 1 to 4.5 mm. in amplitude 
of the T-waves in Lead I or IT, was 
observed in 15 instances ( Fig. 2 ) . In 
2 instances there was an increase m the 
amplitude of T in Lead I or 11. 

The probable explanation of the T- 
wave changes lies in the characteristic 
action of nicotine on the cardiac ganglia 
Approximately 2 0 mg of nicotine is 
taken into the circulation on smoking a 
cigarette, w^hich amount is sufficient to 
produce its characteristic action, vi :: , 
stimulation of the entire nervous system 
follow'ed by depression. In a susceptible 
individual, the initial lowering of the 
T-waves occurs during the inhalation of 
the tobacco smoke, but the maximum 
lowxu'ing or even inversion of T occurs 
shortly after smoking ends The inver- 
sion or flattening of T lasts only a few^ 
minutes, and within half an hour the 
waves assume their normal form and 
amplitude. If a second cigarette is 
smoked wffiile the waves are still flattened 
as a result of the first, the> may tem- 
porarily increase m amplitude, due pre- 
sumably to sympathetic stimulation This 
increase in amplitude is (luickh followed 
by a decrease and the waves inav become 
lower than before 

The T-wave changes after smoking 
were found to be similar to those follow- 
ing full atropinization The mdniduals 
showing marked lowering or inversion 
of the T-w'av^es with tobacco and witli 


atropine were young and healthy but 
emotionally labile; more stolid individ- 
uals, even those with severe coronary 
sclerosis, did not show these T changes. 
The cardiac effects of the small amounts 
of nicotine absorbed during smoking ap- 
fjear to be due to parasympathetic paral- 
ysis and sympathetic stimulation In 
individuals with small coronary reserve 
and unusual sensitivity to tobacco smoke, 
in whom attacks of angina pectoris are 
precipitated by smoking (‘‘tobacco an- 
gina”), the attacks are not the result of 
coronary vasoconstriction, but the result 
of a sudden increase in the work of the 
heart, as showm by the increase in blood 
pre'^sure, or lieart rate, or both. 


EFFECT OF 

INTRAVENOUS FLUIDS ON 
CARDIOVASCULAR SYSTEM 

111 recent }ears the injection of fluids 
inrra\enousl\ to combat dehydration, 
maintain nutrition, and to treat shock 
has increased considerably Although the 
lieiiefits fnjin this procedure are gener- 
al! v striking, untow^ard effects may oc- 
cur under certain circumstances. The 
efifects of fluids injected intravenousl) 
on the hematocrit, concentration of 
])]asnia protein, and blood volume have 
been studied by D R Gilligan, M. D 
\ltsclnile, and AI C V^olk^^ m 34 pa- 
tients not suffering from shock, most of 
whom showed no evidences of dehydra- 
tion or cardiac or renal insufficiencj 
Manv of the patients were surgical cases 
who had had appendectomies, herntor- 
rhajihies, or [>elvic repairs, intravenous 
fluids were administered 3 U) 6 hours 
postoperatively The fluids injected were 
0S5 per cent saline, 5 per cent glucose, 
or ^ ])er cent glucose m physiological 
saline solution The hematocrit and the 
concentration of serum protein were 
alwavs found lower after the in]ecti<jn of 
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from 450 to 1500 cc. of fluid. Plasma 
and blood volume changes were esti- 
mated by (a) calculation from the con- 
trol blood volume and the protein and 
hematocrit findings before and after in- 
jection, (b) directly by the ‘‘Evans 
Blue” d\e method, and (c) by calcula- 
tions from the control blood volume and 
hematocrit findings alone Plasma and 
blood volumes were found increased im- 
mediately after the end of injection In 
individuals receiving a given volume of 
solution of given composition, the great- 
est increases in blood volume usually 
weie obtained after the faster rates of 
injection, and the lesser increases at the 
'iIovNer rates of injection The average 
increases m plasma and blood volumes 
\\(‘ie somewhat greater when the Inper- 
toiiK solution of 5 ])er cent glucose m 
])h\ Mological saline was ^iven than after 
plain pin siological saline solution. 

The percentaj^e of the injected fluid 
piesent in the circulation decreased after 
tlu \olume of fluid injected ]ncre<ised 
'I'lie lesults indRate tint after intra- 
xenoiis fluids the forces which ;L;o\eiii 
the (‘sca])e of fluid fiom the circulation 
iioim<ilI} act to resist increases m blood 
\olnme of ovei approximatel} 20 j)er 
cent The plasim <m(l hlood \oliimes 
wc‘ie toiind a])])recial)l) inci eased up to 
.ippi oMinatelv 2 houis after injcvtion of 
1000 cc of 0 85 ])er cnit saline or of 5 
pen cent glucose in ()8s j)cr cent saline 
<Lt lates of 30 cc per minute or greater 
It was found that o])erations of the order 
nl uiuom|)licated ajipendt'Ctomies or in- 
guinal herni(>rrha])hies do not cause a])- 
preciahle reduction m hlood \olume, as 
evidenced l)y the absence of change m 
hematocrit and concentration of serum 
protein after operation; and that the in- 
crease in blood volume after injection of 
fluids intravenously is not influenced by 
such operations. 


In a subsequent article, the effects on 
the cardiovascular dynamics of a rapid 
increase in blood volume, occurring as a 
result of the intravenous injection of 500 
to 1500 cc of physiological saline, S per 
cent glucose or 5 per cent glucose in 
physiological saline solutions at rates of 
less than 20 cc per minute, have been 
reported by D Altschule and D. R. 
Gilligan Very slight changes w’'ere 
observed in the cardiovascular functions 
studied, even though the blood volume 
w'as usually considerably increased 
When these volumes of fluid were in- 
jected at more rapid rates, considerable 
increases in venous pressure, cardiac out- 
put, velocity of blood fl()w% and in blood 
\olunie usually w^ere observed; and in- 
creases in ])ulse rate, pulse pressure, and 
in the P-wave of the electrocardiogram 
were observed m some instances The 
gt eater \enous ])ressurc increases oc- 
curred 111 mduidiials wiio received fluids 
at the larger volumes and at the more 
lapid rates The venous pressure in- 
\anal)h leturncd to the control level 
within 10 to 25 minutes after the end of 
fluid administration Significant increases 
in cardiac output occurred in jiatieiits m 
whom the mtnu enoiis injection of fluids 
iesultc‘(l 111 Uses in cenoiis prc‘ssure 

When tliiids weie mj(‘Cte(l in huger 
volume < 111(1 <at more ra])id rates, the 
mcrcMse in veloeitv of hlood flow' was 
toiisideoihlv less than that e\pc‘cte(l from 
the chrmges iii cardiac output In some 
inst<inces tlu me lease in veloeitv of hlood 
flow was greater after the injection of 
300 cc of fluid than after 1000 or 1500 
cc These findings luive been interpreted 
as indicating an increase in pulmonary 
hlood volume during injection D} spnea 
did not occur and changes in respirator} 
(hnamics were not observed In general 
somcwvhat greater changes in the cardio- 
vascular dynamics were observed during 
injection of the solution containing 5 
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per cent glucose in physiological saline 
than when the isotonic solutions, plain 
physiological saline, or 5 jx^r cent glucose 
in distilled water, were injected, fAn 
increase in blood volume of approxi- 
mately 200 cc. during the first few min- 
utes after the injection of 50 cc. of 50 
per cent glucose in saline has been dem- 
onstrated by J. G Gibson, 2nd, andW A 
Evans, Jr 

The fact that rises in venous pressure 
did not persist, or even did not occur, in 
s])ite of increased blood volume, together 
with the observation of increasing dif- 
fuse flush of the skin, suggest a progres- 
sive peripheral vasodilatation during the 
course of injection of fluids Additional 
LW'idence m this regard is the tendency 
toward increased pulse pressure observed 
m some subjects 

Intravenous infusions which continue 
for a period of several days impose con- 
ditions favoring the development of 
edema, both peripheral and pulmonary, 
e\eii though in such cases the fluid is 
i>iven at very slow rates The lowering 
of the plasma protein level due to jdasma 
dilution, vasodilatation due to increased 
hlood volume, and the tendency toward 
increased venous pressure In operating 
together over a jieriod of davs, mav re- 
sult in clinicallv ])erce])tible edema 

The results of these studies suggest 
that when it is necessaiw to administer 
thuds intravenously to elderlv del)ilitate<l 
nr cardiac patients, the fluid should he 
Isotonic, in small volume, and injected 
slovvl) , t e , at rates of 15 cc per minute, 
in order to avoid the danger of pul- 
monaiw edema and ol angina ])ectoris, 
which might be occasioned In the in- 
ci eased cardiac work \n additional 
factor favoring the development of jml- 
moiiarv edema is the increase m the 
volume of blood m the lungs occurring 
during the intravenous administration of 
large volumes of fluid In the treatment 


of inci])ient shock, however, when blrKxl 
transfusion is not immediately available, 
the crystalloid solution to be given in- 
travenouslv should l>e hyj^ertonic, in 
larg(‘ volume, and injected rapidly, i, c., 
at rates ov’er 50 cc. |kt minute 


METRAZOL IN COMPLETE 
HEART BLOCK 

Four cases of complete heart block 
and Adams- Stokes syndrome, treated 
with metrazol { i:)entamethylenetetrazol ), 
of whom 2 were greatly benefited by the 
drug and 2 were nevt, have been reported 
by H C Lueth Although cardiazfd, 
as metrazol is called in Europe, fre- 
(luently has been reported as a successful 
remedy for circulatory collapse, careful 
animal experiments have failed to demon- 
-.Irate any direct action on the heart 
A probable cxplanatKui of the beneficial 
effect of metrazol in complete heart block 
with the Adams-Stokes syndrome is that 
It stimulates the vasomotor tone and 
respiration Lueth believes that metrazol 
compares fa \7 drably with any of the other 
drugs now in use, zi:: . atropine sulfate, 
harium chloride, e]unephrine and e])hed- 
rme Metrazol ])(>ssesses an advantage, 
in that It mav he used for ])rol()nged 
()enods with no <i])parent iintowanl '-'ide 
efifects 


PERIPHERAL CIRCULATORY 
DISEASE 

Evaluation of Results in Treatment 

1'he need of consideralion of variou'- 
factois in the evaluation ot the great 
vanetv of methods ot treatment of 
peripheral vascular disease which liave 
been proposed during the ])ast decade 
(Table 5) is stiessed hv S Silbert. 
There must he kept in mind the spon- 
taneous im])rovement occurring after ar- 
terial occlusion, the effect of cessation vt 
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TABLE 3 

Methods Used in Treatment of Peripheral 
Vascular Disfase 

Physiotherapy measures 
Heat 

Hot baths 
Baking 

Thermo-regulated cradle 
Diathermy 
Short wave 
Whirlpool baths 
Buerger's exercises 
X-ray treatment over spine 
Suction-pressure apparatus (Pavaex) 
Intermittent venous hyperemia 

Injections 

Hypertonic sodium chloride 
Sodium citrate 
Typhoid vaccine 

Insulin-free pancreatic tissue extract 
Paravertebral injections of alcohol 
Subarachnoid injections of alcohol 
Sodium thiosulfate 

J )rugs 

•\ctt>lcholiiK 
Theobroniint 
Mecholin 
Nitrites 
Iodides 
Papav erinc 
\lc( >h( )1 
Mlantoin 
I’hiogKceroI 

Operations 

Pcruascular s\ nipathe^ tom_\ ( Lenche) 

( janclioiKc tonn 
\rtc T Rctoniv 
\ t in ligation 
F^Tijihcral iKr\c scilioit 
t( <nirtts\ \ni Heart louiiuil Mar UMS ) 

smoking, and the normal variation in 
vahoconstriction due to environmental 
changes m temperature and in the pa- 
tient’s ps}chic state 

Vfter occlusion of a major arterv , 
collateral circulation develops quickly, 
spontaneously, for about a year and con- 
tinues to do so at a slow^er rate for at 
least another 2 or 3 years Following 
this first period the circulation remains 
at a remarkably stationary level for an 


indefinite number of years, during which 
the collateral circulation is maintained. 
In patients with arteriosclerosis there 
follows a third period m which the col- 
lateral circulation itself becomes involved 
m the arteriosclerotic process, and a pro- 
gressive diminution of circulation results. 
In the first period, treatment may ac- 
celerate the development of the collateral 
circulation, although it will develop with- 
out It. Therefore, in order to evaluate 
therapy properly, it is necessary to know 
the exact stage of the disease process 

Clinical experience has demonstrated 
that cessation of the use of tobacco m 
Itself results in a definite improvement 
m circulation The constant use of to- 
bacco apparent!} maintains the vessels 
m a greater degree of vasoconstriction 
than normal. In 20 cases of thrombo- 
angiitis obliterans observed by Silbert, 
m which the disease was in a relatively 
earlv stage, cessation of smoking without 
anv other form of therap} resulted in 
improvement oi disappearance of all 

svmiitonis 

L hanger in cmnroninental temperature 
must receive projier consideration m the 
inlerjiretation of circulatory measure- 
ments bv means of the oscillometer, and 
of skin teinjierature readings 1)} means 
of electric thermometers In a cold room, 
with the vessels constricted, the oscil- 
lometei reading at tlie ankle, which is 
normallv between 4 and 5, ma} he re- 
duced to 3 or less, m a hot room the 
reading may be as much as 0 Similarlv , 
m a cold roijm the surface temperatures 
of the great toe may be 68° F (20° C ) 
and in a hot room 93° F (34° C ) 
The degree of vasoconstriction in jienph- 
eral vessels is influenced also by the 
mental state of the patient, increased 
nervousness or emotional disturbance 
being likely to produce constriction 

Even w’ith advanced organic disease 
of the peripheral vessels, there is still 
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-jome superimposed vasueoHstnehon re- 
ducing the amount of bl(xwl flow to the 
extremity. It is only in the last stages 
of peripheral vascular disease, when the 
integrity of the extremity is actually 
threatened by loss of blood suppl\. that 
this ability to vary the \f>lume of ix^riph- 
eral circulation is lost. The degree of 
superimposed vasoconstricticjn can be de- 
termined by the use of any f<jrni of an- 
esthesia. The simplest method consists 
of a novacaine injection of the posterior 
tibial nerve in the ankle, wdiich pro- 
cedure releases whatever vasoconstric- 
tion might be present in the vessels of 
the foot, causing an elevation of tem- 
perature w’hich attains its maximum in 
about 15 or 20 minutes. The oscillometer 
measurement then taken at the ankle 
reflects the maximum dilatation p(jssible 
m a diseased vessel. A comparison made 
under similar conditions 0 monthb later 
w'lll be convincing evidence of any cir- 
culatory improvement 

All the patients attending circulatory 
cllnic^ are not suitable for evaluating the 
results of treatment. “The ideal case is 
an individual who has had intermittent 
claudication for at least 2 to 3 vears or 
so that the phase of spontaneous im- 
provement has passed, one who has 
stopped smoking for more than a vear, 
and perhajis one who has been treated 
for a considerable period bv Mune method 
without impro\ement This will rule out 
ain ])svchic factiu* due to contact with 
the phvsician and will show that s]>on- 
laneous imjiroveinent is not taking place 
The circulation in ^uch a patient sliould 
be studied bv means of oscillomettr read- 
ings and temperature studies after com- 
])lete vasodilatation has been procluced 
under anesthesia He is now reach to 
he treated If during the next year he 
shows steady subjective improvement 
and this improvement is supported bv 
objective evidences, such as increased 


oscillometer and temperature readings 
under controlled conditions, we may per- 
mit ourselves to accept such evidence 
as indicating the value of the treatment.'’ 

The Outlook in 
Thromboangiitis Obliterans 

A stud} of 948 cases of thromLxian- 
giitis c»hliterans, observed at the Mayo 
Clinic from 1907 to 1937, inclusive, has 
l)een made by R. T. Horton. Patients 
came from every state in the Union ex- 
cept 3, and fnm 10 foreign countries; 
more than 28 difFerent nationalities were 
represented. Two hundred and sixty-two 
{ 28 j)er cent ) of the patients were Jews ; 
686 were (dentiles. In all cases the same 
fundamental pathcjlogic process was pres- 
ent, and the signs and symptoms, as well 
as the clinical course of the disease, were 
strikingly similar. Twenty-one of the 
patients were women. The mean age of 
the male patients was 41.8 years; of the 
women, 38.8 vears. Eight hundred and 
eighty { 93 per cent ) of the patients w^ere 
cigarette smokers. 

C)f the 262 Jewish patients, 88 (33 6 
per cent) underwent amputation, and 
of the f)86 1 lentile patients, 313 (45 6 
])er cent ) underwent amputation. Bilat- 
eral am])Utation of the legs was per- 
formed m 85 cases, 10 of the individuals 
were Jews, and the remaining ()9 were 
(jentiles Appn^xnnatel} 70 per cent of 
the patients went for a period of 3 years 
from the on^^et of the disease without 
the necessitv <»f amputation, while onlv 
f)0 ]>er cent went for a period of 5 vears, 
<md onlv 40 ]>er cent for a ]>eri(Ml of 10 
vears witliotit amputation 

\pparentlv the most important factors 
winch deieriniiie whether an individual 
who has tliromb(»angiitis obliterans will 
continue to walk on 2 feet throughout 
life are early diaynosis and editcattim oj 
the patient eoneeniing the nature of tlu 
(h\eas'e and the caie hn ertrennties 
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The most frequent errors in diagnosis 
consist in mistaking claudication m the 
foot for arthritis or fallen arches, and 
the abnormal rubor of the toes for infec- 
tion In the presence of symptoms refer- 
able to the hands, feet, or legs, the 
essential point to establish is whether 
the complaint is attributable to disease 
of the vessels and, if it is, whether the 
disease is occlusne or vasomotor 

Patients must be cautioned to avoid 
trauma and undue exposure to cold. 
The slightest abrasion should be care- 
fully treated and regaided as if it were 
a major injury. Soft woolen stockings 
alv\a\s should he worn in cold weather 
'fhe feet should he washed carefully 
and dried gently wath a soft towel 
occasional apidicatioii to the feet 
and toes of a 50 per cent solution of 
alcohol is desirable, hut this should not 
he Used to excess If the feet are ex- 
cessuel} diw or if the skin tends tc) 
crack or undergo scaling, hydrous wool 
fat or theobroma oil can 1>e rubbed 
in geiitlv to soften the skin In numerous 
c<ises gangrene has lieen caused In the 
Use of strong disinfectants, chemical com- 
p(»unds. ointments, corn curc‘s, and rc*me- 
dies for athlete’s foot \ safe method 
loi tre<iting athlete’s foot is to soak 
the feet for a half houi each da_\ in 
1 (S(K)O solution of potassium perman- 
ganate, vchicdi should he made uj) fresh 
foi each soaking Toenails should l)e cut 
stiaight across, lifter being soaked in 
warm water, and then should he scru" 
piilousi\ hut carefiill} cleaned Corns, 
callouses, and bunions should not he cut 
Removal of ingrown toenails and minor 
operations on the toes should be per- 
formed nnlv In a surgeon familiar with 
the prcjblems involved m (occlusive ar- 
terial dibcase When mjurv to the toes 
and feet does occur, absolute rest in bed 
IS indicated. In many cases m wdiich 
gangrene has developed and amputation 


has been necessary, such a calamity 
might have been avoided if proper pre- 
cautions had been taken sufficiently early. 

Effect of Iontophoresis with Acetyl- 

Beta-Methylcholine Chloride on 
Peripheral Blood Flow 

Iontophoresis with 0.2 per cent acetyl- 
beta-methylcholme chloride contained in 
a plethvsniograph has been found by H 
Montgomery, H E Holling, and C. K. 
Friedlancl'^^* to cause invariably a marked 
increase m blood flow in the treated 
hands of 6 healthy young adults and 
3 young male patients with thrombo- 
angiitis obliterans and definite occlusive 
disease of the arteries of the hands The 
latter patients had more severe oblitera- 
tive changes in the feet, but in each case 
there were sufficient changes in the hands 
to ])ro(luce cold, blue fingers, decreased 
oscillations at the wrist, and a delayed 
filling of the hand as determined by an 
Allen test The exjieriments wxTe earned 
out m a room maintained at constant 
tenqieratiire by automatic control The 
source of current for iontophoresis con- 
sisted of a 45-volt “P)” battery, and was 
conti oiled In a K),0()0-ohm \ariable re- 
sistance A ()()- ]ni!liam])ere fuse was kept 
111 the ciruiit Current was turned on 
at about 4 nia . and gradualU increased 
or decreased at a rate consistent with 
the comfort of the ])atient (.dirrents of 
20 to 00 ma were used for periods of 
35 to CO minutes \s the plethv sin()gra])h 
was made ot metal, it was possible to 
utilize it as a i)osilive electrode The 
negative electrode, consisting of a sheet 
of copper screening 10x14 inches cov- 
eied with several layers of gauze and 
one of light canvas, was moistened with 
saline and ai)i)lie(l to the back of the 
thorax 

As a rule, the effect began after the 
current had been on for less than 15 
minutes, reached a maximum within 
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about 30 minuter, remained at that point 
as long as the current continued to flow, 
and began to decline almost as soon as 
the iontophoresis ceased. The duration 
of the increasing blood flow after the 
current was turned off \aried consider- 
ably, but usually recovery was prac- 
tically complete within an h(jur fthe 
shortest duration being 30 minutes, the 
longest more than 105 minutes). The 
patients with diseased arteries responded 
m the same general way as the normal 
'subjects, although increase in blood flow 
was somew^hat less marked. In the nor- 
mal subjects the initial flow's varied be- 
tween 1 and 14 cc. (average 4 cc per 
minute per 100 cc of hand), and 
between 12 and 32 cc. at the height 
of the acetyl-beta-methvlcholine chloride 
effect In patients with obliterative dis- 
ease, the initial flows varied betw’een 1 
and 14 cc , those at the height of the 
drug’s effect being 12 and 24 cc. Xo 
increase m blood flow was ever observed 
m the untreated (control) hand. Current 
without the drug produced either a slight 
rise or no rise in blood flow' through 
rhe control hand The drug without cur- 
lent had no effect on blood flow No 
conspicuous signs of systemic effects 
were observed In se\eral instances there 
was a slight increase in intestinal peris- 
talsis, and 111 one there was a slight fall 
m s\^tollC blood ])ressure . puKe rate 
was not significant]} affected Thetieated 
hand sometimes show'ed slight redden- 
ing, and occasional!} there was sweating 
of tills hand for 1 or 2 hours after the 
treatment The ])rolonged ex]>osure to 
the fluid m the plethvsmogra]ih usuall} 
produced thickening, corrugation, and 
whitening of the skin , but neither h}]>er- 
eniia nor sweating could be detected 
However, a pounding sensation occurred 
in the hand at the height of the reaction 
In 1 case there was mild tanning of the 


skin area exposed to iontophoresis, last- 
ing several days ; but no burns resulted 

These results confirm the fielief that 
iontophoresis wdth acetyI-f>eta-methylcho- 
line chloride prcxiuces marked dilation 
of the blcKxl vessels in the treated part. 
The effect seems to l>e too great to be 
attributed to changes in the most super- 
ficial vessels alone : it is prot)ably ex- 
erted upon deeper vessels as well. In 
2 subjects acetyl -bet a-methylcholine chlo- 
ride lontoplioresis increased peripheral 
bloo<l flow to aHmt the same extent as 
would reflex vasodilatation produced b} 
application of heat to the legs The thera- 
peutic possibilities of reflex vasodilata- 
tion have not been tested. 

In a series of 20 experiments on dogs 
anesthetized with chloralose and ether, 
systemic rather than local effects of the 
drug predominated. It is not known 
w'hether this result is a sjx^cies difference 
or IS related to experimental conditions. 
The systemic effect varies wfith the con- 
centration of the drug and the strength 
of the current, hut is independent of the 
size of the electrcHe within the range 
of sizes iiNed. ^Iild, generalized increase 
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NICOTINIC ACIDi 
Reaction to Its Oral Administra- 
tion- The treatment of ])ellci^ra with 
nicotinic <ici(l often produces a sensation 
of heat and tini^lin^ of the skin These 
sensations often a]>])ear within 10 inin- 
ut(‘s la^t from 10 to 20 minutes and are 
<iccompanu*(l 1)\ dilatation of the periph- 
( ral l)l()o(l \essels witli a sli,^ht temjiorary 
hill in blood ])ressure 

Some clinicians report a marked flush- 
m<;j of the face, neck, chest and arms a 
few^ minutes after intramuscular injec- 
tion of 60 m^ of nicotinic acid, which 
lasts about 15 minutes A similar re- 
action followed intravenous administra- 
tion of approximately 12 mg These 
observers found that the ])uLse, resjura- 
tion and blood pressure w^ere not affected 
and that there w^as no discomfort except 
for a slight feeling of warmth. 

The authors determined the quantity 
of nicotinic acid wdiich may be given 


In month to healthy subjects without 
producing these unpleasant reactions 
which tend to make continued treatment 
with the drug more difficult. Accord- 
mgl\ a grou]) of 18 healthy adult women 
were gi\en an identical diet containing 
apjiroximatel} 2400 calories and low in 
the pellagra-])reventive vitamin Six were 
given 50 mg , 6 wtrc given 30 mg and 
6 were given 10 mg of nicotinic acid 
(lail) in acjueous solution added to 4 
ounces ( 120 cc ) of tomato juice and 
taken with the midday meal The ex- 
])enment was continued for 92 dajs and 
their conclusKais are that nicotinic acid 
in dailv doses of 50 mg , given orally 
jirodiiced transient, unpleasant but ha^Tii- 
less reactions in 4 of 6 adult women (jn 
a diet restricted in the pellagra-preven- 
tive factor, A daily dose of 30 mg of 
nicotinic acid produced a similar reac- 
tion in 2 of 6 women Therefore reactions 
are to be expected in some persons on 
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continued treatment with nicotinic acid 
in daily doses as low as 30 mg. orall>. 

Although the reactions are disagree- 
able, they persist only a short while 
and there is no evidence that any harm 
is done by them. Therefore, their oc- 
currence should not be allowed to inter- 
fere with the therapeutic use of large 
doses of nicotinic acid. 


ACUTE SEBORRHEIC 
DERMATITIS 
OF EXTERNAL EAR 

( E Scharff^ states that acute selxjr- 
rheic dermatitis of the external ear is 
practically always secondary to sebor- 
rhea of the scalp. The patient ir^ualh 
complains of pam in and around the 
ear which manifests itching and deafness 
Examination of the meatus reveals swell- 
ing, erythema and scale formation with 
the |)resence of an occasional watery 
discharge. The condition often spreads 
to the auricle which is characterized by 
edema and the formaticm of small vesicles 
Treatment of the scalp and middle ear 
patholog\, when present, is of primary 
importance A 2 per cent solution of 
salicylic acid is applied to the scalp 
and frequent tar sAampoos are employed 
The meatus is best treated by instilla- 
tion of a mild antiseptic oil such as 

R rue hydrarg oJiid tub 3j (4 0 Gni » 

(hi cinnamon . . . titj (005 ) 

Oil amydalae dd . . .q s. f5j (30 cc ) 

Instil in external auditor> meatus twice 

daih 

When extensive exudation is jiresent 
d ])o\\der such as calamine or zinc 
oxide should be msuflated Whenever 
debris is present m the meatus syringing 
with warm boric acid solution is indi- 
cated and beneficial. Treatment should 
he continued for several months 

Chronic seborrheic dermatitis may 
follow the acute form and may be of 2 


varieties: (a) Dry and scaly type; and 
(b} sclerotic form. The dry and scaly 
t>pe of chronic seborrheic dermatitis 
usually is caused a staphylococcal in- 
fection. Its treatment is the same as for 
the acute form. The sclerotic type of 
seborrheic deniiatitis is invariably due 
to a secondary’ streptococcal infection. 
The |)atient may be deaf and complains 
of intermittent pain and itching. Deaf- 
ness results from the accumulation of 
debris which blocks the auditory canal 
The meatus is red and considerably 
thickened. This may result in the forma- 
tion of fissures. 

Treatment consists of the instillation 
of an alcoholic solution of davini, 1 : 2(XX) 
If the auricle is involved a tar or an 
ichthyol ointment should In* empkjyefl 


TREATMENT OF DERMATITIS 
CAUSED BY OILS 


Turners, polishers and all workers 
who get in contact wdth grease and rnl 
are particularlv liable to a form of 
dermatitis which usuallv involves the 
hands and forearms. The lower extremi- 
ties and abdomen, uvMtig to c<mtact with 
clothing imjiregnated with oils and grease, 
dls(> ma\ he the seat «»f a dernntitis 
YIethods ftu' treatment and jirevention 
of this condition are given by \ Fell/' 
The obstruction nr oci liision of the 
sebaceous gland^ and their ducts h_\ tin 
oil and grease lea<ls t<» the formation ot 
aciie-like papules and boils. Treatment 
consists of a thorough washing i»f the 
affected areas with soap and warm 
water. 'Hus softens the epidermis and 
removes the c<»inedones from the follicles 
'fhe following ointment should be ap- 
plied frequent!} 


R Sulfur precipitate 
I'ulv talc venet.. 
Clyccfin . 
Tincture quillae 
Aquae Rosac 


5jV4 (5 cc ) 
554 (2 cc ) 
fSu (bO cc ) 
.. 5ijU (10 CL ^ 

fjiv 1 12n CL I 
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Prophylactic measureh include the 
wearing of rubber gl()\es and mackin- 
tosh overalls. Periodic cleansing of the 
machinery and sterilization of the oils is 
essential and protective. 


LEUKOPLAKIA BUCCALIS 

Dr F J Eichenlaub"^ investigated 327 
cases of leukoplakia occurring among 
16,802 (1 9 per cent) veterans of the 
World War The average age of this 
group was about 40 The\ were all males 
and less than 5 per cent were negroes 

A careful study was made of e\er\ 
patient which included a L(nn])lete ])hysi- 
cal examination V routine W'as^ermann 
test w<is made for e\er\ patient Leuko- 
plakia has long been recognized as a 
possilile soil for the de\eloi)ment of 
uircinoina in the oral ca\it> \mong the 
h>,802 veterans examined, carcinoma ol 
the oial cavitv was cnconntdxd on the 
lips in cases on tlu clu‘ek m 1, and 
in the larvnx in 6 In onlv 4 ot these, 
3 111 which the lip <ind 1 in which the 
buccal mucosa were nuolved, uas the 
carcinoma directl} associated with leuko- 
plakia ( )f the 6 cases with cMrcinoma 
of the lai>nx 4 had leuko])lakia of the 
mouth, but the records failed t(f show 
whether there was an\ leukojilakia in 
the lar\ii\ 

h'lc henlaul) submits the follownug 
^umniarv 

Among 16,802 patients examined, 327, 
or 1 9 per cent, had letikopbikia buccalrs 

Tobacco was used In all but 5 of the 
327 ])atients 

Sv])hihs was 3 times as common among 
the patients with leukoplakia as it w’as 
among the wTole group Nevertheless, 
svphihs could be entirely excluded m 
over 80 per cent of the cases 1 do not 
believe, therefore, that syphilis is an im- 
portant factor m the etiology of leuko- 
plakia 


Infections of the mouth, the ears, the 
nose, the throat, the respiratory tract 
and other common sites of infection were 
somewdiat more prevalent among patients 
wnth leukoplakia, but there was not 
enough diflference to attribute any etio- 
logic importance to these factors. 

Of 327 cases of leukoplakia, carcinoma 
involved the lip m 1, the cheek in 1 and 
the lar_\ nx in 6 In only 4 of these, how- 
ever, w’as carcinoma directly associated 
w'lth the lesion of leukoplakia 

It IS probalile that leukoplakia is the 
result of an inherent tendency to hyper- 
keratosis following local irritation, and 
not of am constitutional disease 


TREATMENT OF PSORIASIS 
WITH ETHYL CHLORIDE ‘ 

Ethyl chloride was first employed in 
ujinliination wuth mercury quartz ir- 
radiation 111 ii senes of ])atients sufifer- 
ing from jisonasis The eth}l chloride is 
sjiraved on the jisonatic patch until slight 
fieezing occurs and the jiatient com- 
plains of a l)urmng sensation. This is 
lejieated dailv or at 2-da\ intervals until 
tlie patch disappears 

11ie author noted that while the largei 
aieas of psoriasis were treated the smaller 
ones also involuted This would seem 
that apart from the local action of ethyl 
chloride It a])pcars to exercise an activat- 
ing mtlueiKc on the blood stream which 
is also beneficial to untreated areas 
Dr Ihud Vndersoih^ of Washington, 
D C , re]iorts a case of fulminating acute 
lupus ei vtln^matosus cured by sulfanil- 
amide. 

The ])atient, a white female age 28, 
was a native of (jeorgia and gave a 
liistory of having liad discoid lupus ery- 
tliematosus 6 years prior to the present 
attack of fulminating acute lupus erv- 
theinatosus 
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Apparently this attack followed the use 
of sodium gold thiosulfate. A few da\s 
after the last intravenous injection of 
sodium gold thiosulfate the jmtient de- 
velojjed a severe headaclie, articular and 
abd(jminal pains and a teini>erature of 
103 5'^ F, (39.8° C. ). All former local 
symptoms became more pronounced and 
assumed a dusk\ cyanotic hue In addi- 
tion erythematous lesions {»f varying size 
appeared on the face, shoulder, chest, 
arms and legs The symptoms increased 
111 severity and 3 or 4 da\s after the aj)- 
jjearance of the fulminating disseminated 
t\])t of luj)us erythematosus the temjiera- 
ture was 105° F (405' C ) associated 
with extreme pnjstration and the jiatient 
was then removed to the iKjspital. 

l^atient was then given 15 grains (0.97 
Gm ) of sulfanilamide by mouth and this 
dose was repeated every 4 hours until 
60 grams (3 88 Grn. ) were given After 
this the patient was given 10 grains (0.65 
(ini ) every 4 hours until a total of 40 
i»rains ( 1 94 Oim ) was given In 24 
h<»urs the temperature had fallen to 
F (36 7 C ) It did not rise abov*e 
n<»rmal during convalescence 

The dermatitis and constituiional 
svm])toins began to disap])ear within 1 
hour after the first dose of sulfanilamide 
1 hrce (lavs after she had entered the 
hosj)ital she was eiitirelv free of svni])- 
tonis and was discharged Twentv*tv\o 
Oavs afttr leaving the hospital she was 
.igain interviewed and it was found that 
not only had the juginentation disj])- 
jteaied hut there was not the least sign 
• »f reaction at the sites <»f the uld discoid 
lupus erv iheinat* »sus 


ECZEMA IN INFANTS AND 
IN CHILDREN 

Contact and Environmental Aller- 
gens as a Cause — K D Osborne, M D 
and H 1. WVdker" followed a definite 


procedure in treating eczema in infants 
and children which has l>een regarded 
as m«Ast satisfactorv. It consists of; 

1 Investigation of: 

The famib histtiry of allergy. This is 
of slight importance in the individual case 

ib) A histar> of definite reactions to siK.‘cific 
fix>ds This information is recorded for future 
use. 

(c) The age at onset. We have never seen 
an infant under 10 day^ of age with eczema 
due to h>i>ersensitivity. 

( d 1 The exact location of the first area of 
eczema and tiu site ot subsequent attacks, 
especially the first area to show evidences of 
exacerhatu »n 

(c) Contact siilKtances, including s^taps, 
laundry chemicals, medicated oils, powders, 
wool, >ilk, feathers, dogs, cats, insect sprays, 
kapoc, the m<tthtr*s and father's cosmetics, 
hand lotions and to\s 

(|) PrcMous treatment, esf)eciai1y by hM:al 
applications 

2 Examination of the patient, with 
particular attention to the area of onset, 
of hharplv limited free areas, such as the 
nose, the iip{>er lip and the chin and of 
sharp limitations at the ankles, the wrists 
and the cheeks. Evidence of dissemina- 
tion of the offending allergen through 
the blood stream, and an estimate of the 
degree and extent of sensitization are 
extremely imporiant 

3 ( )utline of treatment to the parents 
This Is often difficult liecause manv in- 
telligent as well as ignorant fjarents re- 
fuse to believe in the importance of ex- 
ternal c«»ntact and environmental aller- 
gens It Is essiiituil to convince them 
tliat the first procedure is the elimina- 
titui ot these factors, which requires from 
4 to 8 weeks of obseivatuui \ list of 
the common contact and environmental 
.illeigens is given to them, with a de- 
taile<l expLuiatinii tlhit an infant must be 
kejJt in Its cnb oi susjiended in a canvas 
lummoek and isolated from all contact 
and enviiamnuntal allergens We insist 
on the removal oi all wool and silk from 
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the room, including carpets, rugs and 
blankets, followed by frequent use of a 
vacuum cleaner. In cases of severe 
eczema we have insisted on hospitaliza- 
tion, and in a number of instances the use 
of an air-conditioned room has been 
of great assistance. However, in our 
experience the ordinary children's ward, 
free of all of the common contacts, has 
proved adequate for a fair trial with all 
except highly sensitized children One 
of the main benefits of the air-conditioned 
room IS the maintenance of an absolutely 
even temperature and huimdity As is 
well known, a high temperature fre- 
quently leads to excessive scratching, 
and \\hen the humidity is low the dry- 
ness of the skin tends to induce excoria- 
tion We emphasize again that from 4 
to 8 weeks is essential for a proper test 
in many cases l:l(js])italization for Midi 
a period is imjjossible for man} families 
unless free w’ard beds aie at the disposal 
nf the {ihysiciaii ( )ur best results ha\e 
come ill cases in uhidt such <ic*com- 
niodatioiis have been <i\ailcihle When 
(uie is once convinced ot the importance 
of c(mtact and environmental allergens 
in a given ease, an} sul)se(|uent exacerba- 
tion should be investigated jireferabK hv 
personal inspection of environment 

4. Subsequent oftiee visits at 1- and 
2-\\eek intervals Answers to well- 
directed, searching questions relative to 
all c( )mm( ni eczema-} in iducing c( intact 
and environmental substances should be 
elieiteck 

5 Application of })lain petrolatum, 
petrolatum with 0.5 per cent phenol 
(11 equal parts of olive oil and solution 
of calcium hydroxide. These are the 
only medicaments indicated during the 
test period 

6 Search for the specific cause of the 
eczema when the child is free of erup- 
tion. This can be done by patch tests, 
which are not always conclusive and, in 


our opinion, not as valuable as actual 
clinical trial 

7. Re-examination of the child and 
of the environment at the first sign o\ 
a recurrence. 

8. Other methods of investigation, in- 
cluding elimination diets. 

Investigation of contact and environ- 
mental allergens m eczema of infants 
and children brings a high percentage 
of satisfactory results 

There is no experimental evidence that 
a person inherits any specific epidermal 
sensitivity He does inherit an ''ease of 
sensitization" or a "susceptibility to 
sensitization ’’ 

The widespread use of ammoniated 
mercury in the prophylaxis of impetigo 
contagiosa in the newborn is an impor- 
tant factor m {)r()(lucing eczema of infants 
and m w idening the base of their allergy. 

fn our opinion, routine scratch and 
mtradermal tests are entirely inadequate, 
unreliable and misleading in investiga- 
tions of eczema of infants and children 
Routine ])atch tests of infants and 
(.hildien are not usually satisfactory 
Vctual clinical trial is more important 
Patch tests with protein substances gen- 
eral!} ]}ro(luce negative results in infants 
and children x\s widely used, they do 
not conform to the first rule of jiatch 
testing, namely that actual clinical con- 
ditions must be duplicated 

In an etiologic study of eczema ot 
infants and children, w^e believe the first 
attack should be on the elimination of 
contact and environmental allergens Bv 
this method we have succeeded in ob- 
taining the following results : Fifty per 
cent were cured ; 35 per cent w’ere im- 
proved and 15 per cent were unimproved. 
In the "improved’’ group, we believe 
there were multiple sensitivities not only 
to contact and environmental allergens 
but to food atopens and possibly to 
metabolic products. From our experi- 
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ence, we do not believe that food atopens 
are of importance in more than 15 or 
20 per cent of cases of eczema in infants 
and children. 

Transepidermal absorption of water- 
scjluble protein allergens through both 
inflamed and uninflamed skin explains 
many of the clinical facts observed in 
patients sensitized to these allergens. 

.A. careful, painstaking investigation of 
the history, a highly developed detective 
instinct and infinite attention to detail 
are more important than routine tests 


of any kind in determining the cause of 
eczema in infants and children. 
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DIETOTHERAPY 

Hv Deaconess Maude Behrman, B.S., and Miki \m Vdams, 1>.S. 


Introduction — For the past few 
\ears we have been noticing t^^at the 
trend in diet therap} has been av^a\ 
from specialization and a return to the 
norma! well-balanced diet. Ever} die- 
titian is aware of the fact After review- 
ing main article^ on treatment of various 
diseases with diet, we only come to the 
end of the article to find tile author sa}- 
lug, we must keep the i)atient well nour- 
ished with a w ell-halanced diet. When a 
diet Is ])resLnhed for a patient one ut 
oui first duties is in determine its ade- 
and then make an attemjjt to takt 
taie of inadequacies if there are an\ 
rile following summar\ of an adequate 
ditl is given for the benefit of tho^e 
desiinig to check diets for adeipiacy li 
n taken from Food in Health and Dis- 
t ase 1)\ Katherine Mitchell ^ 

In general, the re(|inrenunis of <in 
adt <ju<itt‘ diet are 

\\ AuKyi \'i I Dim 

! \<lc<iuate Protein 
1 }'or an adult 

1 Minimum 065 (jin ot protein 
per kg of optimum hodv 
weight 


2 ( )ptimuni * 1 Gm. of protein pei 
kg of optimum body weight 
H F )r a child 

1 Minimum I to 2 Gm of pro- 

tein per kg of optimum 
bodv w eight 

2 ( Optimum * 2 to 3 Gm. of pro- 

tein i>er kg of optimum 
lYori> v\ eight 

II Sufficient ( al<»nes 
1 For an adult 

1 At compute rc'^t 25 caloric 

]>er kg ol optimum bod\ 
weight per day 

2 With very slight activities 30 

talone^ per kg of ncjrnial 
body weight per da> 

^ With light exercise 35 to 40 
lalories per kg of normal 
hodv weight pcT <ia\ 

4 With moderate exercise 40 to 

45 calories per kg ot nor- 
mal hodv weight per day 

5 W ith hard muscular labor 45 

t»» 50 calories per kg of 
normal ho<U w’cight per da> 


*'oi 

a 

.'hilfl 



1 

nder 1 \car 

100 1 

1 Calories 

1 

to 

2 \cars 

11)0-90 1 

1 per kn 


to 

5 vears 

90-80 ( 

normal 

i) 

to 

0 wars 

80- 70 / 

^ bodv 

10 

to 

13 vtars 

7lM)0 ' 

1 w'eight 

14 

t ) 

17 vea^s 

1.0 45 

f per (ia\ 
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III \dequate -Xniuunt ot Minerals 

J Calcium Milk included in the diet 

1 For an adult 8 to 12 ounces 

per da\ 

2 For a child to 32 ounces 

per daj' 

B Iron Fruits, vegetables, eggs, 
meats, whole grain cereals 
C Phosphorus Milk, eggs, cheese, 

meats, fruits, vegetables 

1\ Mnindance of \'itamins 

I \'']tamin A Butttr. milk, cream, 

leaf) vegetables, cod liver oil 
/> \htamin B Fruits, vegetables, 

whole gram cereals, yeast, milk 
( Vitamin C Fruits and vegetables, 
particularlv citrus fruits and to- 

matoes Include some law fruits 
or vegetables 2 or 3 times a 
week, it possible cverv day 
I> \htanun I) Egg yolk, butter, cod 
liver oil 

/ \ itanun (j Milk, egg, liver, meat, 

veast 

\ Sufficient hulk to stinuilate normal how el 
niov emeiit 

/ Two fruits an<l 3 segetahUs oi 
A’ 'I'hrec tiiiits <ui(l 2 vegetables 
t Wdiolc grain ccuals Out sciwing 
ot a whole gram ccu.il mav he 
sulistitutcd foi 1 seuing ot tiuit 
ot Vegetable 

\ I \\<iter Si\ to 8 glasM ^ in addition to 
amount m foods 

\n Maiiit<nn a e.irelul balance ot tood mi- 
tru nts 

ll tlu* s])ccicil (Ik'I ]j>i esc tilled is one on 
winch the jiatient will leinain for onlv 
a slant tniK, the (juestion of <i(lc‘(|uac\ 
Is not so ini|)ortant It is a well-known 
tact that children and adults lm\e de- 
\c*lo|)ed deficiencv diseases while on a 
spcx'ial diet which has been ])rescnl)ed 
and the doctor has forgotten to take the 
patient off the diet until the damage has 
been done Thomas T Alackie- cites a 
patient wdio was admitted to the hospital 
with intestinal hemorrhages because he 
had been on a colitis diet, low in vitamin 
C for too long a time The blood count 


had fallen to tw'o million. After vitamin 
C w^as given the lileeding ceased at the 
end of a w^eek W C. Alvarez^ says 
that "he sees no valid reason why a pa- 
tient with ulcer should not be given 
meat and fruit juices.” He follows the 
policy of putting an individual on a diet 
for a few' days. If no improvement is 
shown, he stops the diet. It may be a 
w^rong diagnosis He advises dietitians 
to take a ‘‘middle of the road attitude" 
especial!} tow’ard food sensitiveness He 
has seen a jiatient brought into a hos- 
pital too weak to stand up as a result 
of being on an elimination diet. The j^ia- 
tient was placed on 3 good meals a da} 
and improved The trouble was not food 
sensitiveness liut domestic trouble 

In 1935 Gray rejiorted the use of 
the low calcium diet for the treatment 
of lead jioisomng This year we read 
of newer concejits of treatment as re- 
ported on 1)} 1 (irav and I Greenfield*^ 
'Fhe} now contend that a high calcium 
diet is being used with success The 
])hos})Iioi ous intake must Ik‘ adeejuate 
Tlu‘ Jiatient should be kept on the diet 
no longer than 7 to 10 days 

\ lejioit on XddisoiFs disease m this 
sertion shows .in inijirovcmuuit over the 
woik rejiottc‘(l last }car A test to de- 
tenniiK^ whetlici a jiatient really has 
XddisoiFs (lisc‘<isc‘ is given This test 
h.is lichen used witli thc‘ dc^sired results m 
the hospital wheie* the* Reviewers are* 
loc'ated 

The ji.itienl with anemia still res]i(>n(ls 
to Inei tlierajiy, and anorexia to \ita- 
inin H \ iiamin !> concentrates com- 
monl} Used are* JAnnax and Vegex The 
diabetic diet has remained about the 
same Rrejiared diabetic foods continue 
to disajijiear Diet for the infant witli 
eczema is covered once more, as wx*ll 
as rheumatism and gout Last year a re- 
port was given liy some English doctors 
on schizophrenia. This year a rejiort 
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IS given on some similar work in this 
country. 

Urinary calculus is still being treated 
with the high vitamin A, acid or alkaline 
ash diet. Biophotometer tests are now 
used to determine whether a patient 
IS utilizing adequate amounts of vitamin 
A. C. C. Higgins*"^ reports on his work. 
The raw apple diet is being replaced by 
the use of pectin, as shown in the article 
by G Washburn® on 'The Use of Pectin 
Agar Preparation in the Treatment of 
Infantile Diarrhea The apple had its 
disadvantages, she says. Certain times 
of the year it was very scarce. The diet 
in which it was used was very low in 
calories. It was difficult to feed to the 
infant. The introduction of the use of 
the pectin agar preparation is much more 
jiractical. The preparation is made of a 
mixture containing pectin (about 3 times 
that found in the apple), and agar agar 
as a source of bulk. The agar does not 
liquify at body temperature, therefore 
It passes through the intestine as bulk. 
Dextnnialtose is the mam source of car- 
boludrate. These are all mixed together 
and will keep indefinitely. When read} 
to Use it IS mixed with milk To this 
may be added more sugar for calories, 
cicam, eggs and so forth These infants 
often need the extra calories because 
they have lost much weight due t(» the 
diarrhea 

The Importance of an Adequate 

Diet— J S AlcLestei" spetiks of the 
great difference todax in dealing with the 
\er} sick person, m coinpariM)n to tho^e 
of the past The condition of patients 
was often made worse In too strict regu- 
lation of diet He compares the ver\ 
ill, imdernourished t}phoKl jiatient with 
one today Fed onl} broth and milk, the 
])atient became desperately ill Today 
tlie patient is given a diet meeting all 
his nutritive requirements The differ- 
ence in mortalit} is quite stiikmg The 


w’hole treatment of Bright’s disease was 
changed when it w'as discovered that low' 
plasma protein was a very important 
factor in the treatment of glomerular 
nephritis. Examples are given of dogs 
w’ho received a liberal protein intake, 
and whose urea clearance was higher 
than w'hen the protein intake w^as low. 
Farr is mentioned, wdio worked with 
children having nephroses. These chil- 
dren sliow'ed a higher urea clearance 
and creatin clearance w'hen they w’ere 
given liberal amounts of protein The 
belief in days gone by, that milk w^as 
not a protein, probably saved many peo- 
ple who had been placed on diets not 
allowing any eggs or meat. 

The old story about the importance 
of sparing the kidneys in hypertension 
and nephrosclerosis is changing Hc- 
Lester advises us not to carry protein 
restriction too far. The early arterial 
disease so common among diabetics has 
been reduced by a more liberal diet. 
Since more carbohydrate is now allowed, 
no one will dispute the fact that dia- 
betics are a much more happy group of 
ptM )ple 

Resistance to infection is most com- 
mon in ])ers()ns who are on an abun<lant 
diet. Lack of \itamin C plus an mfec- 
tum ina} cause a case of rheumatic 
fever W’lun the \itamin intake is madt 
abinalant, the mdivKlual usually res])()n(L 
with good health and ]>Ient\ of Mtalit} 
ll(>\\e\t*r, he goes ou to ^a\ , that too 
imich ^tus-, must not he laid on tiu 
Mtamiiis ( )thei UkkI factors aie als(» 
\er} imjHjrtant. The work of Ruse is 
mentioned concerning the 21 ainino acids 
which he worked with, but hmnd that he 
eould not suppoi t growth with them 
Later m his search, he foiiml a new 
amino acid to which he gave the name 
threonine When this w'as added to his 
mixture, a substitute fur protein w'as 
foiiiKl McLtstei l)elie\es that man re- 
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quires much more protein in his diet 
than is generally thought today. 

Fats should never be eliminated from 
the diet entirely. Experiments with rats 
resulted in a skin disease when they 
were kept on a fat-free diet Successful 
gestation and lactation were dependent 
upon the intake of certain essential fatty 
acids He says that fats should not be 
eliminated for "safety’s sake.” 

Inadequate diet may be the cause of 
many discomforts, such as lack of appe- 
tite, vague pains, digestive disorders 
and so forth The rich are found to he 
victinib as well as the poor. Even such 
a condition as athersclerosis may be laid 
to inadequate diet. With an adequate 
diet especially rich in protein and the 
vitamins, McLester believes that much 
Sickness will disappear and people will 
gradually develop better food habits. 

Nutrition - Minerals — IMarv A 
1‘rady^ quotes IMcT-ester, “To em])ha- 
si/e any one food factor or group of 
factors is a dangerous thing. It is api 
to lead to one of the gieaiest causes of 
'lulritionai faduie m Xmeiua, food f.id- 
disiii 1 h.isieii lo add that an e\(.eption 
should he madt m the case of milk 'I'he 
le.K'liing -.liouid include instruction in the 
\ahie ot each of the foods and the |)lace 
c-;icli slioiild ha\e m tlie diet, and em- 
ph.isis should he pl.iccd alwais on the 
d.uigei ot ihe one-si(kd dut “ 'Phis is 
quoted hecause while she emjihasizes a 
tew tood tactois m iiei ])a])er, she does 
not want an_\ one to think that tlicw 
must concentrate on those 

Tlie minerals calcium, mm, and iodine 
are emphasized The diet must be 
lilaiined wisely or these elements will be 
deficient McLester says that milk must 
be stressed One quart of whole milk or 
about 5 ounces of Cheddar cheese daily- 
supplies enough calcium for the needs 
of the grow-ing child. There is no other 


way- for the adult or child to meet his 
requirement. 

The availability of iron is just as im- 
portant as the iron content of food, in 
fact, it IS more important. Some foods 
have a very high iron content, but only 
a small amount is available. 

Dr. Elvehjem and his coworkers at the 
University of Wisconsin have given us 
some tables including the available iron 
m various common foods. 



Per cent 

Kgg \olk 

. 100 

Hiart — Pork 

86 

Href 

70 

Liver— Pork 

66 

Beef 

. . 70 

Steak 

. SO 

( )ybters 

. . 25 

Cream of wheat. . 

. No available iron 

Soy bean 

80 

Nav} bean 

60 

Oats 

. 57 

Wheat 

47 

Yeast 

47 

\pncot^ 

50 

Parsltv 

22 

'^pniadi 

20 


The egg Ila^ lOO ])er cent axailalile 
trun, or 1 mg which is about ^/i- of 
the day's need for a child The fact 
that a liberal calcium intake makes for 
hettt ‘1 niih/ation of iron is another goocl 
leasoii loi inclnilmg 1 (|uart of milk m 
the dic-i e\ct\ day .\ dietary study 
showed that the frc'c use of vegetables, 
whole wheal hiead, and cheaper fruits 
witli milk lesulted m a gam of 30 jiei 
cent in tlie iron content of the diet 
t )ur reipnrement of iodine is only 1 
part m about 3,000.000 parts of body 
weight The iodine which we get comes 
through our drinking water or the use 
of sea foods such as salmon, cod fish, 
oy.sters and cod liver oil It has been 
found that milk, potatoes, and oats grow-u 
in goitrous regions have more iodine in 
them than is found in other foods in 
those same sections. 
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FEEDING THE NORMAL 
INFANT AND CHILD 

Dr. Katharine K. Merritt'^ states tliat 
Bowles’ statistics show that the ‘‘grown 
children of today entering colleges and 
universities in the United States seem 
to average 2 inches taller and w^eigh 
some 7 pounds more than did their 
parents and grandparents who entered 
the same schools.’’ The reasons seem 
uncertain for the increase in weight and 
stature, but “better food in more abun- 
dance and in greater variety is one of the 
probable causes ’’ 

It is of utmost importance that there 
should be correct feeding in the first 
few weeks of life Breast feeding is the 
ideal regime providing that there is an 
adequate amount. Dr. McIntosh feeK 
that unless the infant receives 10 ounces 
of breast milk in 24 hours, after a trial 
of 2 or 3 w’eeks, nursing is not worth 
while continuing. “There are certain im- 
nuine bodies which are transferred to 
the infant through breast milk, but this 
transfereiKc does not evplain many of 
the j)Iuii(unena of immunity wdiich we 
‘^ee in tlu newl\ born Fioin the point 
nf \iew nf iminunit) alone, it is wise 
t< ha\t the bab_\ brea''t-fe<l f«M' at lea-^t 
die first few weeks of life, if this i^ 
’tasonabI_\ possible ” If the ph\sical con- 
ditu»n of the mother is p(>or, or if it 
N a strain to nurse the infant. oi if 
dieit Is an economic pressUK siuli as 
ilu mother having to go to uoik a tew 
weeks after the babv’s birth, then wean- 
ing of the infant is ceitanil\ indicated 

The infant is ver\ unusual if he does 
not do as well on artificial feeding as on 
breast niilk pro\iding the lormula is 
]H-( jperly constructed “ 1 ’n »| )ei o uistruc- 
tion* means h’lrst, the milk sh<juld be 
lioiled, no matter what kind of milk is 
Used . second, the calories should be suffi- 
cient The number of required calories 


can not be fixed In certain rules; the 
infants formula should l)e constructed 
so that he wall gain 6 to 7 ounces a week 
in the first months of life, and 4 to 5 
ounces a week in the last months of the 
first year. “For the average infant, 50 
to 55 calories per pound of Ixidy weight 
is sufficient during first months of life.” 

Dr. Merritt says that it is their custom 
on the “new-born service” to put all 
babies w'eighing 7 [>ounds or over, on 5 
feedings 4 hours apart. The schedule 
continues until the age of 3 or 4 months, 
then most of them can go on a schedule 
of 4 feedings There cannot be an over- 
emphasis of the importance of regularity 
in feeding time and rigid adherence to 
a 4-hour interval. 

There is an increasing use of evapo- 
rated milk m infant feeding. Evaporated 
milk has several advantages: (a) It is 
cheaper than the same amount of wdiole 
milk ; ih) it is completely sterile ; ( c) 
it is more digestible than fresh milk 
because it has a smaller curd w’hich is 
softer and more gelatinous than that 
of ain other heated milk; (d) it is easiK 
carried w’hen traveling and can be car- 
ried to distant places where fresh milk 
1 -. iinubtainahle . it is \erv \aluable 
f«»r u^e when a mcentrated diet feed- 
ing IS tlesired, especially ior premature 
infants and tluj^e MiftVnng with climnit 
nutritional <listiirhances “An ounce of 
cxapMiMted milk coiitaiiK approximately 
43 uilniies, OI d hull nuna* than twice 
that of frc'.li milk ’* 

lilt kind of sugar used in a toinmla 
b only a inattei (jf j>ersoiUil choke Ap- 
parently there is no advantage in giving 
nionosacchancles “(Jf the doulile sugars, 
lactose theoretically would seem the best 
to Use, since it is the carbohy (Irate of 
both breast and cow’s milk, but prac- 
tically there secnis to be little advantage 
in Using this tvpe of sugar” Usually 



MEDICINE 


02 

cane sugar is the nioM ^atlsfactor} , it is 
inexpensive and always available. 

If the infant should have diarrhea 
and large amounts of sugar are indicated, 
a polysaccharide or a mixture of sugars 
may be advisable Karo corn syrup (half 
of w’hich IS a dextrin, and half malt sugar 
and dextrose ) is one of the cheapest 
forms of carbohydrate. 

In the early weeks of life of an infant 
Mtamms should be coiiMdered as part 
of the dietary Merritt says that at about 
the fifth da} teaspoonful of cod-lner 
oil dail\ sliould be added to the dietary 
Ksually on the tentli da} wlien the infant 
leaves the hospital it is increased to 1 
teas])oonful and is rajiidl} increased to ^ 
teaspoonfuls a dav at about 5 or 6 weeks 
\t about the fourth or fifth w’cek orange 
juice is added 

Theu* is considerable difierence of 
opinion as to the age <it which solid 
foo<i should be given. Cereal ma} be 
intioduced at the third or fourth month 
ot life vegetable jiuree. egg volk and 
stewed fruit at the fourth and fifth 
month .Sciaped beef and liver can be 
added at the sixth month The greatest 
.idvantage of this earlv feeding of cereals 
and vegetables is to get the child used 
to food other than milk, thus liecoining 
fiiniihar with the feeling of solid food in 
the mouth hefou he is e\pect(‘<l to chew 
\n infant usually gets teeth at 6 months 
of age, if he is given nothing hut IhiukIs 
up to months or a year it is <;ften 
vei} difficult to get him to take solid 
f(»<)(ls, but it is usuall}^ fairl} easv to 
give voting babies anv sort of food 
Alerntt sa} s that her faith in the diges- 
tive abilitv of infants has been greatly 
st lengthened since she gave a group of 
newborn premature infants finely ground 
law liver in with the formula with no 
unfavorable results 

A decision as to what and how much 
babies should eat “has been throwm into 


discard" by Dr Davis, who originated 
the method of self-selected diet for in- 
fant’s likes and dislikes can be made a 
vegetables, cereals, fruits, sweet and fer- 
mented milk, and sea salt was offered 
to a group of infants at about 8 or 9 
months of age or the “weaning age " 
As soon as the dishes w^ere emptied they 
were refilled and each infant ate what 
and how much he i)leased without inter- 
ference 

Alerntt states that “Dr Davis thought 
her experiments suggested that the in- 
fants’ likes and dislikes can be made a 
help and not a hindrance to his feedings 
She (piestions whether it is a sound prac- 
tice to specify too rigidly regarding the 
([uantity of food to he eaten, and the 
manner of eating it, or tliat interference 
and diversion should necessarily accom- 
panv each meal " The importance of such 
experiments is the fact that we cannot 
decide for a child how much he should 
eat and then force it down He should be 
offered «i leasonable amount of food and 
left to t«ike it or leave it Forcing and 
nagging are definitely liad plnsicall} and 
])^}chol()glcaII} 

If a good weight has been reached b} 
the infant at the age of 6 months, lie 
can he ])Ut on 3 meals a day; the hours 
M) arranged <as to suit the convenience 
of the fainilv, hut there should he ap- 
])roximatel} a 5 hours lapse between 
meals Ihaxikfast may consist of cereal, 
toast or /weihach, stewed fruit and 8 
ounces of milk, at dinner he may have 
egg }()lk or scraped beef or liver, green 
vegetal )le ])uiee, baked potato or rice 
oi macaroni (provided the infant is not 
ov’erw’eight, otherwise aiKjther green 
vegetable should he substituted for tlie 
starchy vegetable), and a dessert of 
stewed fruit, or junket, or custard (made 
with egg yolk) Alilk at dinner can be 
given in varying amounts from 4 to 8 
ounces de])endmg on the appetite of the 
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child. If he takes the milk insteacl of 
the solid food the milk hhould be cut 
to the minimum and be taken at the 
end of the meal or omitted altogether. 
Supper may be the same as at break- 
fast. If the child is much overweight it 
IS recommended that a green vegetable 
be substituted for the cereal at the eve- 
ning meal. A substitution for the stewed 
fruit may be a dessert made of milk, 
milk and egg yolk. 

There should be more variety b\" the 
ninth and tenth month, and if the child 
IS hungry an egg yolk may be added at 
breakfast. Dr. ^Merritt feels that at 1 
\ear of age the “white supper” as Dr. 
Kerley describes a meal consisting of 
cereal, milk and toast, should be aban- 
doned, or other food articles added Some 
jirotem foods may be introduced A 
whtde egg may ver\ cautiously be added, 
but the white of egg should always be 
gnen in \ery small amounts at first A 
green vegetable may be given , also maca- 
roni and rice may be interchanged with 
cereal At about IS months of age. bacon 
iiia> be added to the breakfast If the 
child IS hungr\ he ina\ have both bacon 
and egg, if not, alternate egg and bacon 
hVoni this time on a jirotein food nm be 
given at each meal It is ]jreferable that 
the tvpe of protein lie varied, if egg is 
served at breakfast and meat at (liniier, 
then fish ( jireferabl} starting with the 
Loarser fish, such as cod or haliliut), 
chicken or liver niav he served at su])- 
])er \ anetv is also added hv serving 
cottage cheese and ]>eanut butter 

It seems to he a popular idea that 
meat and eggs are “lieaw' foods, and 
that they heat the blood It is n(»t real- 
ized that ])rotem foods play an ini]>ortant 
part in the hodv metaliolisin and that 
a growing child recjuires relatuelv more 
])rotein than an adult There is much 
greater danger in not giving enough 
than in giving too much In fact the 


excess aiinnf» acids Inwond bexly re<jOire- 
ments is burned in the iKxly as fuel. 

One should puree and strain vege- 
tables as long as the child cannot chew, 
but he should \ye gi\en a chance to chew’ 
as .s(M)n as he can lx* reovscmably ex- 
{xeted to. It is a custom at 6 months of 
age to give graham crackers or zweitech 
to exercise the inciso-rs. A child fro^m 
12 to 18 months sluaild l>e given f(K>ds 
that are chopjxd, not pureed, and so<)n 
after he ma\ have his food served as an 
adult. He sIkjuIcI also have at this age 
raw foml such as lettuce, tcMiiat<3es, 
apples, and pears. *Tt is essential to 
dental health to have coarse food which 
requires thorough chewing.” Whole 
wheat bread and brown cereals should 
be giv’en preference over w^hite brearl 
and cereals. 

A child of 3 vears of age should be 
able to eat a meal which any adult can, 
but with (iLiantities and choice of f(>o<l 
suited to his digestive capacitv. 

BrE\KF VST 

Orange juice, tresh fruit or stewed fruit 
Egg and f)acun 

Cereal (if the child is \er\ hungrv and 
not < fvervv eight ) 

Whole wheat toast 
Milk — S ouiKiN 

Dinner 

Meat (lamb or beef), chicken nr fish 
kiet, niaearoni or potato 
\n\ \04etable and salad greens 
Dessert made of milk, iggs or fruit 
Whole wheat toast 

Milk — 0 to S ounces (it the child iv still 
hune:i\ at tin t nd oi the meal) 

Nl I*PhK 

h'g^s eliakcn rish or meat, or cott.tee 
ehet^i, oi iKanut Imttti sandwuh 
Potato rKL or niataroin 
( ire<. n \ t tahU < >i salad 
Steu td < T raw t ruil 
'Foast 

Milk- 4 (» N ,,i!!Kcs 

Broth has n«»t hetii mentioned in <in\ 
of the duts for it is of negligihlt* cal«nu 
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value and fills up the stomach, leaving 
less room for the more important foods. 
When the child grows older, in order to 
give variety and lessen the monotony, 
cream soup may be served at supper 
In the cream soup, part of the child’s 
milk can be used and then less of the 
mam dish given 


ADDISON’S DISEASE 
H H. Cutler, M. H Power and R 
-M Wilderi*^ state that it having been 
demonstrated by Wilder and Kendall 
and others that administrating potas- 
sium to patients with Addison's disease 
would cause e.xcretion of sodium and 
chloride and precipitate crisis, they sup- 
])ose that urine examination for sodium 
and chloride under .stamlard conditions 
of administration of potassium and tlie 
Use of a diet low m .salt might give 
more “reliable information about adreno- 
cortKal function than freiiuenth is ob- 
taineil bv e.xanunation of tlu* blood” 


The low salt diet used m the examina- 
tion provides 0 95 Cm. chloride ion, 0 59 
Cm sodium and 4.1 Gm. potassium. The 
fluid intake the first day was not meas- 
ured, but a liberal amount of water was 
requested. 

The afternoon of the first day extra 
potassium was given as potassium ci- 
trate, the dose “representing 33 mg of 
potassium per kg of body weight (42 
mg of potassium citrate per pound) ” 

The fluid intake for the second day 
should equal 40 cc. for each kg. of 
body weight and the dose of potassium 
citrate is repeated “On the third day 
20 cc of liquid per kg of body weight 
w'a.s given before 11am At 12 noon 
of this third day the e.xamination ended, 
except m those cases in which the pe- 
riod of deprivation of salt was extended 
m order to obtain additional evidence 
of the state of adrenocortical function ’’ 

The following is the diet used in the 
Standardi/ed Diagnostic Procedure for 
\ddison's disease. 
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('aimed Peas 



100 

1 0 125 

0013 

0 024 

Baked Potato 


100 

100 

: 1 000 

1 0 042 

0 076 

Bread, ^alt Free 

50 

1 30 

30 

0 11 

0 073 

0 127 

lello 

1 

150 




1 

Butter, Salt Free 

10 

10 

10 

: 0 003 

0 021 

0 049 

C'ream, 20 ^/( 

' 25 

25 

75 

0 158 

0 044 

0 1 

Milk . 



200 

0 3 

0 102 

0 212 

C'ofTee, Medium 

300 

200 


0 5 



Eggs 

' 1 



0 07 

0 071 

0 053 

Beef, Lean (weigh before cooking) 


75 

50 

0 465 

0 131 

0 117 

Jelly 

20 

20 

20 

0 076 

0 008 

0 002 

Total ' 

1 




4 062 

0 592 

0 949 
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Adequate Diet ix Which Potassium Content Dofx Not Enceed 2 Deam*^ 


Foods 


f breakfast 

Orange or grapefruit 
(/ream of wheat 

Bacon 

Bread, white — may be toasted 

Butter 

C'ream 

f or bei ond Meal: 

Meat, specially cooked 
Potato, specially cooked 

Raw vegetable (lettuce, celer\, tomato, cabbage, Suiss 
chard or watercress) 

Mayonnaise 
Bread, white 
Butter 

Fruit (apples, pears, btra\vherrle^ or tangerines) 

( 'ream 

Milk 

Cheese 

{ ur Third Meal. 

Kgg 

Polished rice (ueigh drv ) 

X'egetdbles, specially cooked (asparagus, carrots, onions, 
turnips or squash) 

Bread, white 
Butter 

Fruit (apples, pears, strawberries or tangerines) 

( ream 
Milk 


Cm, Approx. Mt*d“<urf 


100 

15 

50 

to 

50 

10 

90 


1 a\erage size sercing 

1 a\erage size serving 
1 

2 small strips 
1 slice 

1 square 
^ cup scant 


75 1 fairlj large serving 

100 1 serving 

100 1 serving 

15 j 1 tablespoon 

50 1 1 slice 

20 , 2 squares 

100 i 1 serving 

30 ] 2 tablespoon-^ 

200 ; 1 glass 

20 I I cubic iiu h 

i 

50 1 

25 I serving < ^'2 t up 

UK) 1 serving 

30 1 slice 

20 2 squares 

100 ' 1 serving 

30 2 tablespi^Mis 

100 f '2 


W ith the knowledge that patients siit- 
renng from Addison's disease are defi- 
nitely sensitive to potassium. Sister 
Mar\ Nhetor’^^ has prepared a rhet low 
HI potassium. The potassium content ol 
an ,i\erage diet is between 4 and 5 (mi 
tach (la_\ If, hou'ever, one uses a liberal 
amount of foods and food accessories 
iich in potassium as soups, hioths and 
gravies containing meat stock or nK<it 
< \tract, catsup, mustard, and other sea- 
sonings, dried legumes, nuts, tea. Cottec . 
chocolate, Postum, bran, dried tiinis 
and wiiole gram ceieals, the noimal 
amount of potassium ma\ he more than 
<1( milled 

It has been found that the dailv intake 
of 4 (iin. o£ potassium affects unfavor- 
ably the course of Addison's disease 
tlierefore a diet contammg half this 
amount of potassium has been ])lanned 


“To construct a diet restricted in po 
tassmm it was found necessarv * (a) 

To limit the selection of bread, cereal, 
and mgars to the highlv refined prod- 
ucts, ib) to Use, niofleratelv, milk, meat, 
fruit, vegetables and condiments, and 
(c) to include vegetable^ aiul iiicat^ 
prejiared according a s]»ccial metluMl 
wherein their content of potassium i" 
udticed to such an t\tem that the\ in<i\ 
\n Usetl with Nafetv 

4 he s])ecial metiuwl of piej firing 
tables and meats Lonsl^ts of cutting tht 
vegetables into small pieces and cooking 
them in (» to S times as much water 
ordinanlv neerleil m c<H»kmg vegitahltN 
The ])otassiuin in these vegetables 
reduced fiom (K) to 70 per cent withmit 
a “concurrent (iiunnution of palatihihtv 
Nleat is cut into small pieces and cooked 
111 a so-called parchment j>a]K i with 
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abaiit 1 part of meat to 6 to 8 parts of 
water. The potassium content of the 
meat is reduced about one-fourth with- 
out detracting from the other nutrients 
and extractives which give flavor to meat 

The diet is fully adequate in respect 
to- calories, protein, and minerals. The 
caloric value is 2812 and is in excess 
of the amount (35 calories per kg of 
bod} weight) given as a standard for 
an a\erage-sized man doing moderately 
heav\ work. The calories may be ad- 
justed to niamtam or prciduce normal 
1)0(1} w’eight by the addition or subtrac- 
tion of Mich foods as butter, ma}onnaise 
and refined sugar Ty the substitution 
of whipping* cream (40 per cent butter 
tat ) for coffee cream ( 20 per cent butter 
fat) the caloric value of the diet ma} 
he increased. 

1 however, the diet is deficient in Mta- 
min [>1 wSufticient Mtamin Bj n found 
in the milk, eggs and cheese and green 
\(‘get.d)ks lUvause of the higliU refined 
t (Meals <md e\tiM cooking of the vege- 
table's Mtainin B] is {U*fici(Mit and sliould 
ht made up m a \it<imin B] concentrate 
low in potassium < )ne milligram of 
ihiainm chlonde is suggesK'd 1)\ Sister 
\lai } \ u tor 

Ml toods ^hou!d he weighed or meas- 
med caiefulh < h\v eu]) of weak coft’ee 
.md 2 cups of weMik tea are allowed daily 
'^alt mav Ik* used m generous amounts. 
lk‘p]>er <ind Mneg<ir ma\ lie used m 
moderation White* sugar ma} he used 
hherall} ( lelatin, either ])lam or flavored, 
e'an he used in salad or desserts Car- 
heniated beverages, such as ginger ale. 
coca cola and also fruits ])req)ared from 
s}nthetic lieverage powders or crystals 
may he used Any of these beverages 
ma} be used to put m the “extra’^ salt 
usually jirescnbed 

By the use of this plan as a basis and 
b} the substitution of dififerent foods as 
given in the lists of foods for substitutes 


by Sister Alary Victor the diet ma} be 
varied and attractive menus planned 


GOUT 

J H. Talbott and F. S. Coombs^- 
report a metabolic study made on some 
patients with gout. They remind us that 
the protein content of the diet and '‘the 
alcoholic content of fluids have been 
the battleground for most discussions of 
the treatment of the chronic form of 
gout " 

These men tell us that the importance 
of excluding foods with a high purint* 
content from the diet has been over- 
exaggerated. They report a patient on 
a diet low in purine in the hospital. The 
patient had 12 attacks of acute arthritis 
and severe gout in 27 days He left 
the hospital and ate the foods to which 
he had been accustomed, disregarding 
the low pill me diet Fie had 7 acute 
attacks of arthritis and 7 attacks of 
seveie gout m IS days Similar data was 
olitained on another patient Observa- 
tions showed that the number of attacks 
<i year and of days spent in bed during 
the time the patient was on a low purine 
diet was about 10 times that while tht* 
])atieiit was on a liberal diet including as 
much meat as he desired A large fluid 
intake is stressed and reduction of the 
])atient if he is overweight \ well- 
lialaneed, <i(k‘([uate diet is suggested to 
lake tlu* pl<ice of the old low ])urme du‘l 


HYPERTHYROIDISM 

vS Soskin and 1 A Alirsky^'^ repoil 
on a ]iatient who refused operation in <i 
case (jf h}perthyroidism Instead he was 
given a high fat diet. During a control 
period, the patient received a diet con- 
sisting of protein 80 Gm., fat 80 ( Im 
and carbohydrate 400 Gm., a total ot 
2640 calories After a period of 2 w^'eeks 
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the patient was placed on a diet consist- 
ing of 90 Gm of protein, and 230 Gm. 
of fat and 90 Gm. of carbohydrate. This 
was a total of 2790 calories. For a pe- 
riod of 23 days, 3 Gm. of cholesterol 
was added to the diet in the butter. Xo 
other treatment except rest in bed was 
used Improvement was noted from the 
start The addition of cholesterol was 
discontinued, there being no need for 
it The patient went home after a period 
oi 2 months and continued on the high 
fat diet. The authors feel that this one 
case does not justify a conclusion. They 
do feel that it may be worthwhile for 
others to try it, should a patient refuse 
surgical treatment. 


INFANTILE ECZEMA 

L \\^ HilT^ reports on the dietetic 
treatment of infantile eczema. He says 
that dietetic treatment is of value only 
in th(‘ treatment of seborrheic and atopic 
dermatitis In other types of eruptions 
it ma> not be affected at all by diet 
In the first place he warns against 
obesit} if the liaby has seborrheic derma- 
titis Moderate underfeeding may ha\e 
the desired results The omission of any 
one food is nut indicated. He suggests 
ci diet relatively low in fat and high in 
protein The following i< a prescription 
which he gives for a feeding formula 
low' in fat and high in protein 

Two per cent milk .. 2 (j ounces 

Water . 9 uunces 

Karo corn ^>inp 2 tabksp<K)ns 

Powdered casein 4 level taI»lcs])(KH!s 

When treating the infant with attipic 
dermatitis, he suggests tlie skm tests as 
a means of finding out if the infant is 
allergic When planning the diet for 
this t\pe of infant one should be guided 
In the results. If no skin tests are 
made the follow'ing diet may be used 
which may meet the need of the infant 


Evaporated cow’s milk or goat's milk for 
mild cases or for any infant whose nutri- 
tion IS poor. 

A milk free food for moderately severe or 
severe cases if the nutrition is go<x! 

Corn meal or oatmeal. 

Carrots or string beans. 

Banana. 

Fish oil. 

Ascorbic acid. 

If the baby is too thin, he should be 
made to gain weight. If he is too fat, 
he should be made to lose some w'eight. 
If he has been taking too much milk, it 
.should be reduced. If he has been taking 
milk from cow's such as the Jersey or 
< iiiernse} , the milk supply should be 
changed to some source where there will 
not be such a high fat content. There 
IS no need for changing sugars. Hill 
stresses the adequate diet, as so man) 
authorities do today. His health should 
be considered first, and the child should 
be w'ell nourished regardless of offend- 
ing foods Usually substitutes for offend- 
ing food may be found. Infants who 
are unable to tolerate cow’s milk can 
often take goat’s milk with no ill results, 
or evaporated milk may agree. The au- 
thor does not believe that there is any- 
thing as yet which will satisfactorih 
treat infantile eczema 


SCHIZOPHRENIA 

S\l\ia K W’aide and Donald W’ HaNt- 
mg^^"' have compiled a dietar) reginu , 
111 connection with giving of large dose*- 
of insulin The treatment by insulin 
<Iiv'i<Ie<l into 4 stage^ (1 ) Introductorv 
pha^e, the patient is graduallv given a 
dose (»f insulin of sufficient strength to 
produce c<»nia; (2) slaa'k phase the 
])atient is put into insulin shock dailv 
with the exception trf Sunday, ( this phase 
lasts (in tile average of from 6 to S 
weeks), (3) rest phase, this is merely 
the Sundav rc^st , (4) transition phase, 
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after the shock phase has run a long 
enough course as judged by the physi- 
cian, the insulin dosage is reduced daily 
— this IS completed in 5 to 6 days. 

'Vhc patient must have enough food 
to cover the amount of insulin that has 
l>een injected, or else hyfxiglycemia and 
the svmptoms attendant on it will appear 
and the patient will have an ‘'aftershock/’ 
louring the first few" months Waide 
and Hastings gave high caloric diets 
with the result that with 6 to 8 weeks of 
treatment the patients gained on an av- 
erage oi 20 pounds. The following is 
the high caloric diet plan followed 

Morninc. Groi e 

< Tniu and calories are apprn\irnaU ) 

1 No breakfast. 

7 (Id \ M -2 Insulin given 

1 1 (Id V \i 3 InterruptHui ni li\ poglxctnna 
\Mtli 5d tc or 2S ])ei cent 
glucose Ultra vetiouslv 1'his 

\va^ follouul in 5 minutes t)\ 

1 1 (l.^ \ M 4 l)(»uhU trav (Iddd rai<»nes) 
!23d i' M 5 Normal lunch ( 800 (.ahiru s ) 

SOI) i- M 0 Normal sui>ptr ( lOOO laloras ) 

0 00 }• \i 7 K\tra iu)urishment (400 <alo- 

i u s ) 

\ l I h l<\OON ( iKOl I- 

I I niK aii<l (.aloiKs ait appioxiniatt) 

7 00 \ \i II ight hrtaklast i l^Oialonts) 

2 N(» luiK h 

1 on e \i 3 I iisiilin gut n 

^ On c M 4 I nit rniplK in ot iu poeK 1 1 niia 
with 50 It u\ 2^ pt i tint 
glutosf intra\ t t'oiislt I his 

was tollowul within 5 min 
utts h_\ 

^ Os 1 * \i s lloubU tra> ( ItiOO i aloi u s ) 

f) ^0 p M Noinuil lunth ( 800 aloi les ) 

0 00 p M 7 Noiinal supiiti ( 1000 tal ones ) 

10 i0 p M S Extra iiounshnunt (400 calo- 

ries ) 

I'his (iietarv regime was vei\ satis- 
iactoi\\ in that there were im “after- 
shocks,” but there were two difficulties 
that arose* (a) It was difficult for the 
patient to eat a double tray on aw^aken- 
mg from insulin shock, (b) the patient 
gained too much w'eight 


On consideration, Waide and Hast- 
ings resorted to a modification of the 
above regime On the assumption that 
it requires 1 unit of insulin "to store” 
2 (7m of carbohydrate they made a so- 
lution of cane sugar in water using 10 
(im. of sugar per ounce of water and 
flavored it with lemon juice. The amount 
of the solution given depended on the 
insulin dosage. For example, 90 units 
of insulin were gu^en, therefore it would 
require 180 (7tn. of carbohydrate “to 
neutralize it ” The solution contains 10 
(hn of carbohydrate to the ounce. The 
patient would then receive 18 ounces of 
the solution to meet the insulin require- 
ments In order to be sure of the amount, 
an additional 3 or 4 ounces of the solu- 
tion were given plus 1 or 2 slices of 
bread and jelly By experience, it has 
been found that a patient can not coni- 
fortahlv take care of more than 30 
ounces of the solution .Since 30 ounces 
of tlu' solution takes can* of only 150 
units of insulin, the ])atients receiving 
150 units of insulin recent' 30 ounces 
of the solution and a breakfast of 400 
to 500 caloiies This is tlie substitution 
loi tlu ‘double* tra) ” of 1600 calories 
11it l(‘(*{ling sthedult* for the morning 
giouj) oI p.itu'iits is as follows 

I \(> bixdktast 
7 00 \ M 2 lusulin gt\en 
II (HI \ M 3 Intvri uptioii ot h\ p(»gl\ o. nna 
with 50 tc of 25 ptr ttiit 
gliKost mtriivfnoiislv I'ho 
Is tollowt'd within 5 minutts 

h\ 

1 1 05 \ M 4 ( diic sngai solution (to mttt 

the insulin dosagt roiiinrt- 
rnvnt phis a slice of bread and 
jellv ( I'or dosages over 150 
units of insulin, the patient^ 
uceive a noimal breakfast in 
addituin U) the 30 ounces of 
the sugar solution ) 

12 30 )* M —5 Normal lunch 
5 00 V ^ — 6 Normal supper 

0 00 r» M — () Extra nourishment 
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The extra nourishment at night can 
be given in the form of the cane sugar 
solution 10 to 12 ounces. 

Under the modified diet the patients 
gam on an average of 8 to 10 pounds, 
but it must be expected that there will 
be some gain because of the extra caloric 
intake demanded by the treatment 

TUBERCULOSIS 

\) Barker^^ stresses the importance 
(jf the normal well-balanced diet in con- 
sidering diet therapy She feels that all 
special diets should be only a \ariation 
of the normal, with restriction^ or addi- 
tions a^ the case may be. Resistance to 
bacteria and toxins is naturally increased 
by increasing the intake of calories and 
vitamins This is done by giving extra 
fruits, vegetables, and milk 

She classifies the diets used at the 
^anat(n’iiim of which she speak.s 

V general diet for the ambulatory i)atJent 

V s.oft tjr low residue diet f(»r the patient 
with high elevation in the temperature or tor 
the patient with tuberculous intestines 

V c<j 1<1 liquid diet for hemorrhage case'' 

Liberal amounts of cream, butter an<l 
milk are included to raise the caloric 
and vitamin content 

f^'or breakfast, the patient max eat 
,in\ fruit in season, hot or cold cereal, 
b<icon or ham and eggs, with an ample 
su])p!y of cream Midmornmg, midafter- 
noon an<l evening nourishments should 
consist of milk, milk drinks or fruit 
luice Tliese in-between nourislnneiits 
should be eiic(juraged. 

'The diet for the patient on a hm 
residue diet is planned fnmi the general 
diet, changing the consistenev , that is 
using jmreed vegetables, strained cereals, 
creamed meat, soft cooked fruils, fruit 
juice, gelatins, custards and simple 
])uddings When the restriction on <liet 
wdl not last long, there is no necessit> 


to worry alxjut adequacy. The liquid! 
diet is not adequate, but is never used 
over a long period of time. Palatable 
liquids ranging from iced fruit juices to 
jellied broths are given. The diet is then 
increased to one which involves a mini- 
mum effort to masticate and digest. If 
flatus is present, a low roughage diet 
similar to the one used m gall-bladder 
disease is given. 

If the disease is complicated b> dia- 
betes, the usual restriction on carbo- 
hydrate must be given. The fat may be 
increased to add calories to prevent loss 
of too much weight The nephritic pa- 
tient will be restricted to a small amount 
of salt. The nonprotein nitrogen will 
determine the protein intake. Elimina- 
tion diets will be given to the allergic 
individual to determine to what foods 
and extent lie is allergic. Occasional!} 
a reduction diet may have to be given, 
hut it is suggested that the weight loss 
he limned to 2 pounds a week. Food 
fads must not be tolerated. Following 
are some sample menus used at the 
sanitornim \ selection of the entret 

IS given. ^ 

Dinner 

Creole soup 

Baked haddock, tartar sam c 
put rodNt of beef Orangt frnt< 

Meat pie with vegetables 
Mashed iwitatoes Oreen string L .tu- 

C abba^c and pineapple ^alad 
1 t tii« >n » ream pR 1 )nnk 

.Slpplk 
Sweet pickles 

<jrilb<i chib steak with green cniioiis 
(Vt allied tuna un toast 
Baked iMUatu Hutttrts! pt 

Slutcl toiiiatu salad 
i run JelK mil Oniik 

DiNNtR 
\ egetable soup 

kuast pork leg with cranlierrv jtlh 
Bulled beef with horseradish 
Chit ken gihkts with rice 
Mashed pc^tatoe^ Broccoli 

Hearts uf lettuce French dre 

Bnuvn Hettv pudding Drink 
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StiPPEK 

Grilled veal chups 
Fried ham and eggs 
Creamed asparagus on toast 


Baked 

potato 

Spinach 


Cottage cheese salad 
Hot biscuits and jelly 


Fruit 

Cookies 

Drink 


Dinner 


( )!n es 

Chicken broth vv i 

th noodles 


Roast >oung chicken 
Prime roast beef au jus 
Mashed potatoes Buttered carrot and peas 
Pear bar le due salad 
Hot dinner rolls 

\'anilla ice cream, cake I )nnk 

SUPPFR 

Sweet gherkins C cler> hearts 

Oyster stew 

Ikiked Virginia ham Cold roast beef 

Buttered nee with cream 
Sliced tomato salad 
Hot dinner rolls 

i'luit and cookies l)rink 


POTASSIUM IN THE DIET 

Xholot \'-ihkins and R 1.. Zueiner’^~ 
111 tu reach a certain potassium 

content for 24 houis ha\c selected menus 
for the variability in the potassium con- 
tent and the adeipiac) in calories, carho- 
hv (Irate, fats and proteins Mineral and 
Mtamin concentrates may be added 
without altering very much the pur])oses 
ot the selected diet. 

“It should 1)0 noted thai m most cases 
the potassium values are for foods as 
purchased and that their |)reparation, 
particular!) boiling, will lower the ulti- 
mate ])otassium concentration Most 
investigators agree that fresh skeletal 
muscle of mammals has approximately 
0 5 per cent potassium, so that this is 
the figure used for uncooked meat. With 
the exception of tea, the rest of the 
potassium figures are from Sherman 
In giving the relation of common meas- 


ures to grams, W aller and Bridges were 
used ’’ 

TABLE 1 

Foods Arranged According to Poiassium 
Content 

A, Meats, etc , B, vegetables, C, cereals, 
D, fruits , E, beverages , F, miscellaneous 
Group 1 — 0.0 to 0 1 per cent K * A, Cheese, 
oysters, B, okra; C wheat gluten, white 
rice , D, blueberries, cranberries, huckleberries, 
pomegranate, watermelon ; E, tea, cider, huckle- 
berry wine, milk (buffalo, human, mare) , 
F, butter, sugar 

Group 2 — 0 1 to 0 2 per cent K A, bacon, 
eggs, round clams , B, asparagus, cucumbers, 
eggplant, green peppers, leeks, onions, summer 
s(|iiasb, sweet corn, C\ bread (rye and white), 
crackers, fanna, hoininv, macaroni, D, apples, 
blackberries, gooseberries, grapefruit, grapes, 
lemons, oranges, pears, raspberries, strawber- 
ries, F, juices of foregoing fruits, buttermilk, 
cocoanut milk, cream, milk (cow, camel, goat, 
sheep) , F. jellies and jams, vinegar, whey 
Group 3— -0 2 to 0 3 per cent K A, clams 
(soU, long), B, cabbage, carrots, cauliflower, 
peas (fresh), radishes, stringbeans, tomatoes, 
watercress, C, l)aile\ (pearled), corn meal, 
millet, whole wheat dour, bread (Boston brown, 
graham, wdiole wheat) , D, apricots, breadfruit, 
cantaloupe, cherries, citron, currants, mangoes, 
musknielon, peaches, persimmons, plums, whor- 
tlehcnics , juices (apricot, cherr>. tom<ito) , 
F, capers, maple s}rnp, wheat germ 
(ikoi D 4—0 3 to 0 4 per cent K F, beets, 
Hin^sel Sprouts, cekr), chard, corn (mature), 
endive, kohl rahi, lettuce, mangold, mushrooms, 
liumpkin, roni.iiiic, rutabagas, turnips, turnip 
tops, sweet potatoes, winter squash, D, figs, 
guava, limes, mainmec, pineapple, rhubarb, 
F, cocoanuts, lioney, pecans, walnuts 

(ikoiT' 5- 0 4 to 0 5 per cuit K A, caviar, 
tish, led meats, F, horseradish, piitatoes, truf- 
lies, C , bailev (whole grain), flour (graham, 
rve), ive (whole gi am ) , w heat (whole giain) , 
I), bananas , F, dandelion 
Group 6 — 0 5 to 7 3 per cent K A, meat 
peptone, solid meat extract; B, beans, cabbage 
greens, cowpeas, lentils, lima beans, lupines, 
olives, parsnips, spinach; C, cotton, flax, and 
linseed meal, wheat bran ; D, dried fruits 
(e.g , currants, figs, peaches, prunes, raisins) : 
F, cocoa; F, almonds, chestnuts, chocolate, 
dried cocoanut, hazelnuts, molasses, mustard, 
paprika, peanuts, pepper 
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SAMPLE MENU CONTAINING 1 GM POTASSIUM 


Food 

Grams i 

Mf*asur<^ 

Potassium 

Breakfast 




Orange 

100 

1 weighed with skin 

0 177 

Fanna 

20 

Js cup 

0 024 

Bread (whitej 

30 

1 slice 

0 032 

Butter 

14 

1 T 

0 0018 

Milk 

50 

H glass 

0 072 

( Vea ni 

50 

}4 glass 

0 063 

Sugar 

13 

1 T 


Oheese 

50 

slice (5 lb long loaf) 

0 045 

Macaroni 

20 

H cup 

0 026 

Sweet corn 

100 

1 ear, 8'“' ^ up > 

0.113 

Blueberries 

100 

^3 cup 

0 051 

Bread (white) 

30 

1 slice 

0.032 

Butter 

14 

1 T 

0 0018 

Oream 

SO 

H glass 

0.063 

Supper 

Eggs 

50 

1 

0.070 

Asparagus 

50 

6 — ^ stalks 

0.098 

Apple 

100 

1 small 

0.127 

Bread (w^hite) 

30 

1 slice 

0 032 

Butter 

14 

1 T 

0,0018 

Oream 

50 

U glass 

0.063 

1 

Totals. Appro\ P 5 

3, E. 91, C 150, Cal 

1631 Potassium 1 0994 Gm 



SAMPLE MENU CONTAINING 2 GM POTASSIUM 


Food 

Grams 

Measure 

Potassium 

Breakfast 

‘ 



Orange luice 

100 

1,2 glass 

0 182 

Fanna 

20 

S tup 

0 024 

Egg^ 

100 

2 

0 140 

Bread (white) 

30 

1 slu e 

0 032 

Butter 

14 

1 T 

0 0018 

Milk 

100 

^ glass 

0 145 

C ream 

100 

H glass 

0 I 2 f) 

Sugar 

n 

1 T 


I >inner 



0 045 

C'heese 

50 

^ 5 " slice i5 lb lung loat ’ 

Potatoes 

50 

^2 diani ) 

0 214 

( 'arrois 

50 

’ s c up ulrainerl « 

0 125 

Blueben les 

100 

-.i^up 

0 051 

Bread (whitej 

30 

' 1 '^lice 

0 0 52 

Butter 

14 

: 1 T 

0 0018 

Milk 

100 

^ 2 

0 143 

( 'ream 

50 


0 065 

Suiiper 

50 

100 



Ei(g 

C orn, sweet 

1 

1 ear, 8 " i G, ( up 

{} 070 

0 113 

Summer squash 

100 1 

1 7M0 t up 

0 K50 

Pears 

100 1 

! 1 medium 

0 1 52 

Bread 

30 1 

i 1 slice 

0 032 

Butter 

1 14 I 

1 1 T 

0 0018 

Milk 

1 100 1 

H glass 

0 143 

Oeam 

J .OJ 

! I 4 glass 

0 063 


lorals Appri)\ P 74,1 lil, • 16*), C al 2(K)1 Poia-^uim, J OiW l .lu 
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SAMPLE MENU CONTAINING 
Food ( Tram is 


4 GM POTASSIUM 


Measure 


Potassium 


Breaktast 
Oranges 
Corn meal 

Bacon 

Bread 

Butter 

Milk 

Cream 

Dried currants 


200 

20 

100 

20 

60 

7 

200 

100 

30 


2, weighed with skin 
H cup 
2 

2 slices \ 

2 slices 


HT 

1 glass 
Vl gUss 


8 cup 


1 ff \ 


0.354 
0.043 
0 140 
0.034 
0.064 
O.OOOQ 
0.286 
0 126 
0 262 


Dinner 

Meat or tish 

Potatoes 

Peas 

Tomatoes 

Pears 

Bread 

Butter 

Supper 

Meat <)i fish 

('arrots 

( ,iulifiower 

1 *ea( hes 

Bread 

Butter 

Milk 


Tot.iU Approx P 86, 1 


50 

Slice, 2" X 2" \ 

100 

1 ( 23 ^'' <ham ) 

100 

3 4 cup 

100 

1 <kam ) 

100 

1 medium 

30 

1 slice 

7 

M T 

50 

Slue 2" \ 2" \ 

100 

3/5 cu]) 

100 

1 1 cup 

100 

1 1 medium 

^0 

^ 1 slice 

7 

4T 

200 

1 gkls-. 


87, ( 210, ( al 1067 1 ()()S7 ( on 


0.250 
0 420 
0 285 
0 275 
0 132 
0 032 
0 0000 


0 250 
0 287 
0 222 
0 214 
0 032 
0 0006 
0 286 


SWIPII \IKM C OXT \l\IN(i 6 (iM PO'l \SMUM 


lox.d 

( »r<mis j 

\1 1 ilsUl t 

Potassiuiii 

Brctikt.isi 



0 401 

Baiiiina '1 P i 

100 

G < up ' 2 kn 

( oinnieal 

20 

* s. c up 

0 04> 

Li<i>s 

100 

2 

0 140 

B.k on 

20 

1 slut*', ' 1 '■/' \ 4'-/' X 1 s" ' 

1 0 034 

Biead 

60 

2 sli( es 

0 064 

Butt ei 

7 i 

'2 ! 

0 0000 

Milk 

200 

1 lilasv 

0 286 

( ream 

100 1 

1 2 

0 126 

1 )! ie( 1 rai^iU'^ 

SO 

G ( up 

0410 

1 )inncr 




\U,ii o] 

100 

2 slu es 2" \ 2'' \ ^ i" 

0 soo 

1 Niiatoe^ 

100 ! 

1 [2^ 2 ' diam ) 

0 420 

\\ Hit tM ''(llMsll 

100 

7, 10 ( up 

0 Mi) 

1 ’c<l‘' 

100 j 

Suip 

0 28S 

1 Vat lies 

100 1 

1 inediuni 

0 214 

Bread 

U) ! 

! 1 slue 

0 0S2 

Butter 

7 j 

4 T 

0 0000 

Milk 

200 1 

1 glass 

0 286 

1 )rie<l ( lilt. lilts 

, ^0 

^ s t up 

0 262 

Supper 




\Ieal oi fish 

100 

1 2 slues r \ 2'^ \ ‘ C' 

0 500 

I Nitatoes 

100 

' 1 (2J4" <iiani ) 

0 420 

Fui nips 

1 100 

tup 

0 3 38 

4'onialoes 

I 100 

1, 2H" tluim 

0 27S 

Ihneapple 

I 100 

-8 cup, dued 

0 321 

Bread 

30 

1 slice 

0 032 

Buttei 

1 7 

V^T 

0 0000 

Milk 

1 200 

1 glasb 

0 286 


Totals- Approx P 112, F 110, 270, C^al 2518 Potassium, 6 0157 Gm 
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ENDOCRINOLOGY 

By Charles W. Dunn, M.l) 


THE POTENCY OF CERTAIN 
COMMERCIAL HORMONE 
PREPARATIONS 

F E. D’Amour and M. C. D'Amour^ 
report the results in their assay studies 
< )f commercially prepared estrogenic, 
oonadotropic and adrenal cortex hor- 
mones, which emphasize the fact these 
commercial preparations var\ greath m 
ictual biologic potency 
These hormones are of relati\el\ 
H‘cent development, when compared with 
cpinephnn or insulin, and uniform assa\ 
methods have not been adopted for them, 
oor has the problem of their deteriora- 
tion been sufficiently studied 

From the estrogenic substances stud- 
ied the results are a^ follows 1 
I f vrox\-ketonic-csf} in Foi this form of 
( strin. the Health Orgaiii/ation of the 
1 t‘ague of Nations lias adopted an 
‘international standard. which consists 
of pooled material from a number of 
laboratories It has established 0.1 
i^anima of this material as the ‘'interna- 
tional unit,’’ The commercial prepara- 
tions were assayed directly against the 
international standard material, the same 
method of assay being used for both Tt 


w’as found that the oil preparations con- 
tained the labelled content, and minor 
differences between them are probably 
(jf no significance. The biologic activity 
of the aqueous preparations, however, 
per 1. U , stated by the label to be pres- 
ent, was only from one-sixth to one- 
seventh as great as the biologic activitj 
per I b" of the international standard 
material 

2 Tri-liydroxy-c^tf in Only 1 prep- 
aration was studied, theelol Parke 
Davis. l(jt No 3128030 This was m 
capsule form and lal celled to contain 2CK)0 
R U. or 0 12 mg of theelol per capsule 
The method of assa\ was not stated It 
was found to contain approximateh tin* 
labelled ]H>tenc\ «>n the basis of the can- 
alization method of assa\ ffowevei. 
this unit Is \er\ small as comjKired to 
the more tannliar estriis smear method 
The clinician expecting the same 
reD])(vnse from 2lXjO “caiiali/ation” units 
«is from 200(") “estrus smear” units v\ould 
he (lisa])])omted It is advocated that 
manufacturers state the number of units 
present according to both assay methods 

.As IK) standard method for the assa\ 
of gonadotropK substances has been 
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adopted, the abba\ method used in the 
studies was tliat used by the manufac- 
turer Ten commercial preparations 
were assa\ech with the results as follows: 
Thit unnar\ and placental preparations 
contained approximately the labelled 
number < )f units, according to the method 
of assa} employed. The pituitary prod- 
ucts, on the other hand, contained rela- 
tively little or no activity However, in 
rating these activities, the method of 
assa\' must be taken into account. It 
re(iuires less material to produce a given 
reaction in a 30-day-oId animal than m 
a 22-da\-(jld animal It requires less 
material to produce an estrus smear 
than to produce luteinization In the 
easc‘ of the placental preparation, the 
“unit*’ represents the daily dose; for the 
others, the total dose. It is therefore 
ol)\ lolls that wlnle the labelled number 
of units ina} be jirescnt, the actual 
amount of biologically actne substance 
\,ir\ gieatl}, de])ending on whether 
tli( unit chosen Ik* large or small It is 
.i<l\oc<Ue(l that the manufacturei s agiee 
on ,i unifoim nK‘tho(l of assa\ m older 
t«i ,i\oi(l tlu* ])resent unfortunate 
^ < >nfusu m 

hour giowth hormone prepaiatious 
wen* cLs'.axed, using the method of the 
nuimifacturer It was concluded that 
these* pieparalions contained consider- 
abh lt*ss than the indicated potenc} 

In disclosing the studies, the authors 
state they believe the manufacturers of 
ilu comnuicial hormone ])repaiations to 
be making an honest and sincere effort 
to ])n)duce de]>endable therapeutic 
agents, and the manufacturers tliem- 
sehes would no doubt be the last to 
assert that complete success had been 
<ichie\ed. 

The authors further state that in the 
light of the study presented, 2 general 
criticisms are justified: First, extracts 
of the anterior lobe, both gonadotropic 


and growth, and aqueous estrin prepara- 
tions, appear to* deteriorate on standing, 
therefore the problem should be studied 
and if the time during which activity is 
retained can be determined, it would 
be well to place the expiration date on 
the containers. Second, the criticism of 
lack of uniformity in assay methods and 
units should be met. Although the 
Health Organization of the League of 
Nations has adopted a unit for estrin and 
will, probably, take official action in 
regard to other hormones, there is no 
valid reason for the leading pharmaceu- 
tical firms to wait until that time. They 
should agree now upon uniform methods 
of assa} and upon standard units. 


ADMINISTRATION OF 
HORMONES 

\n c'diional in The Lancet-^ states 
1 he effectiveness of oral endocrine ther- 
ap\ seems to depend upon the chemical 
complexit} of the material administered 
1 he acti\e principle of the thyroid, 
l)rol)ably a tnpeptide containing the 
ammoruids tlnroxine and diiodotyrosine 
and a comparatively simple compound, 
IS easih <iI)sorl)ed by the mucous mem- 
brane of the small intestine In theory 
the sex hormones, which are sterols, 
should hkiwise be absorbable through 
the ahmeiitar} tract, and that this is true 
of tlu* estrogens may be deduced from 
the s])ectacular results obtained with oral 
cstnn therapy in the menopausal s}n- 
clrome Rstriol is absorbed in larger 
proportion than estrone when adminis- 
tered m this manner, although it is less 
potent than when given by injection ; but 
either form may be administered orally, 
provided the dose (according to various 
estimates) lie from 5 to 30 times greater 
than the dose prepared for injection 
Since progestrone and the androgens are 
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sterols, they should also be absorbable 
through the intestine, but they cannot be 
administered orally in view of the fact 
the\ are not technically obtainable in 
high enough concentrations. 

At the moment no convincing evi- 
dence indicates other hormones to be 
effective by mouth, thus oral polygland- 
ular therapy is considered correspond- 
ingly valueless. This holds true of the 
antenorpituitary preparations (as well as 
of others ) , in as much as the confidence 
(jf some clinicians m their efficacy is not 
upheld by animal experimentation. 

Posteriorpituitaiy^ extract is often pre- 
scribed for diabetes insipidus in the form 
of snuff, thereby avoiding the many un- 
pleasant symptoms arising from frequent 
injections of large doses. It had been 
hoped that anteriorlobe hormones could 
also lie absorbed from mucous mem- 
branes, but gonadotropic extracts placed 
in the vagina have in practice not proven 
effectue On the other hand, estrogens 
may definiteh be given in this wa\ : in 
fact, vaginal suppositories are sometimes 
used in the treatment of vaginal lesions 
<i^sociated with ovarian deficienc} Zon- 
dek is cited as advocating the applica- 
tion of hormones to the skin m prefer- 
(‘lue to ingestion, because of the possi- 
bilit} of more complete absorjjtion, nK^re 
es])ecialh when an alcoholic tincture is 
used This tincture is an impro\ement 
i)n his estrogenic ointment, devised to 
be applied locally to the breasts in cases 
of sulinormal mammar}" de\elopment 
Mammary tissue wo-uld appear to be es- 
pecially sensitive to this form of estro- 
genic stimulation, from the fact that male 
employees, packing ampoules of estro- 
genic material, are very apt to develop 
tender swelling of the breasts from the 
continual handling of the estrogenic sub- 
stances The success of percutaneous 
administration has led to the inclusion 


of estrc^ens m cosmetic creams, but 
these may not be considered to have 
‘'skin food” properties, and their con- 
tinuous application, if they contain a 
high estrogenic content, may derange 
the menstrual cycle, if not causing even 
greater trouble. 

Summing up, most endocrine prepara- 
tions have to be given by injection ; and 
the sterol hormones, because they are 
soluble in high concentration only in oil, 
must he injected intramuscularly. From 
tills arises the problem : how to prolong 
the action of single doses, thereby avoid- 
ing frequent injections. The duration of 
effect has been found to be in direct 
{iropoition to the insolubility of the com- 
jioimd m the body fluids. It is this 
principle which underlies the use of the 
new insulin coinpmnds, such as zinc 
protamine insulin The solubility of the 
sex hormones may be reduced by ad- 
ministering them in the form of an ester, 
such as estradiol benzoate or testosterone 
])ropionate This form considerably 
lengthens the duration of action, hence 
,1 constant lex el of effect may be ob- 
tained by twice-weekly injections of the 
former and weekly injections of the lat- 
ter Trogesterone is more difficult tu 
osterify and nont is as yet availabk 
for ihuiiKal U'>e, although reports have 
ap]>eared of an effective oral progester- 
one tsitr I )eanesley and Parkes have 
evolved a method for obtaining far more 
j)ioloin;td action, naineh, the subcuta- 
neou'^ iini)lantatioii of a tablet of com- 
prt sscd crystals of the pure hormone, the 
active pnnci]>le being continuously ab- 
>orl)td in ^mall quantities from the sur- 
face rills method is now being tested 
clmic<illy , and Ifishop describes its effec- 
tiveness in controlling the menopausal 
symptom^ of a voting female castrate: A 
14 ing tablet of estrone ai)pe<ire(I to he 
efiectivi for 4 or 5 weeks 
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CUTANEOUS ABSORPTION 
OF SEX HORMONES 

C. R. Moore, J K. Lamar and N. 
report their results in the applica- 
tion of androgens and estrogens in a 
lanolin-like menstruum or cream to the 
shaven and unshaven skin of experimen- 
tal animals, which demonstrate the ready 
absorbability of the sex hormones 
through the skin 

The concentration of testosterone and 
testosterone propionate used was 50 mg. 
per ounce of cream The treatment con- 
sisted usually in a daily application con- 
taining 0 6 mg. of the jmre chemical 
lliis dosage, continued for 20 days, re- 
sulted m a normal reproductive state in 
the accessory reproductive organs of cas- 
trated males, a precocious stimulation in 
tlie development of young males, and 
.1 stimulation in the development of adult 
males to above normal lewis The sem- 
inal vesicles of the animals treated v\ith 
li(t horimme averag(‘(l ^0 j)er cent 
^laattn than did those fioni lastiates 
mated with the projiionate \nothei 
•>(•! u*s s(» treated and investigated u*- 
v'e.iled seminal vesicles l(K) mg hea\iei 
th<m those from males receiving the pro- 
pionati It l)ec()mes e\i(I(‘iit theu 
lort‘, that testosterone, wIumi ,i])})he(l to 
di(* skin, is more ettVctivt* than t(‘stost(‘r 
«*iit propionate 

ln\( stigatioiis as to the i(‘Iativt \aliie 
‘>t testosterone applied to tlu skin and 
ulministered subcutaneousl\ in oil re- 
as'iUd the cutaneous ajiplication to pro- 
duce seminal vesicles double the weight 
of those produced from injection 

These androgens, applied cutaneously, 
obtain effects similar to those obtained 
witli subcutaneous injections, such as: 

( 1 ) Maintenance of reproductive acces- 
sories in castrate males at all ages; (2) 
reconstitution of castrated guinea pigs 
within 7 days of treatment to a state of 
producing coagulable ejaculates on elec- 


trical stimulation of the head, and (3j 
production of injuries to testes of normal 
growing young male rats 

Experiments with esti-ogen in com- 
mercial face creams were pursued with 
approximately 8 2 micrograms of estrad- 
iol in lanolin-like base, or one-fifth the 
amount recommended for daily feminine 
facial use. The treatment was continued 
from 2 to 3 days, to 3 weeks, and re- 
sulted in : ( 1 ) Stimulation of mam- 

mary development on normal male gui- 
nea pigs — as much as 3- to 5-fold gain 
in height of the mammary nipples; (2) 
inducing of cornified vaginal estrous 
smears in spayed female rats withm 2 
to 3 days, (v^) maintenance of, or in- 
crease m. normal growth of the uterus 
in young or mature spayed rats, and 
(4) reduction in the weight of testes by 
<S0 per cent and the weight of seminal 
\esic!(‘s by 90 per cent in young male 
rats in conipaiison with normal litter 
mates 

Thes(‘ lesults suggest not onh thi* 
t'fticienc} of the cutaneous application of 
se\ hormones m ointment, hut empha- 
si/e the caution necessary when the 
ni(‘th(»d IS us(‘(I ])\ normal persons 


cutaneous application 

OF FOLLICULAR 
HORMONE 

II /ondek'* states the solvent cm 
plo\ed is tlu‘ (lecisivt‘ factor m the 
greater absorbability through the skin 
of the estrogenic hormone absr)r]v 

tion through the skm of the hormone 
dissolved in oil is one-seventh; dissolved 
in an organic solvent such as ])enzol, 
ether, or % per cent alcohol, its absorp- 
tion IS complete That alcoholic tinctures 
administered percutaneously have defi- 
nite therapeutical value has been proven 
bv clinical observation. 
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'Jills therapy was pursued in 12 cases 
throughout 18 menstrual cycles, during 
which period bleeding was induced 10 
times A dose of estrogenic hormone 
given percutaneously proved equally as 
effective as the same dose injected sub- 
cutaneously. However, in 3 of the 8 
failures, subsequent injections of hor- 
mone induced menstruation, thereby 
showing that the percutaneous method of 
administration is still somewhat inferior 
to the subcutaneous method. 

The percutaneous application of estro- 
genic hormone, followed by the injection 
of progesterone, will produce uterine 
bleeding in pnmar\ and secondar}^ 
amenorrhea While progesterone is like- 
wise absorbable through the skin, the 
present high cost of manufacture, to- 
gether with the greater content necessary 
for this type of administration, makes 
the method impractical until the produc- 
tion cost is radically reduced 


FURTHER EXPERIMENTS ON 
THE ADMINSTRATION OF 
HORMONES BY THE SUBGU- 
TANEOUS IMPLANTATION 
OF TABLETS 

1\ Deanesly and A S Parkes’* rejiort 
further exjieriments with estrone, estrad- 
iol, testosterone, and testosterone pro- 
pionate administered by the subcutane- 
ous nn])Iantation of tablets, together with 
some preliminary experiments with ])ro- 
gesterone and diethylstilbestrol 

The tablets were inserted into the 
ex])enmental animal through a slit in 
the skill into the subcutaneous tissue. 
\o signs of local reactions were subse- 
quently observed The tablets were 
easily recoverable by operation, or at 
autopsy, and w'ere dried and reweighed. 
The tablets wTre mostly dish-shaped, but 
a few w^ere angular piec(^s, and m all 


cases the mass remained hard and com- 
pact after several months’ implantation 

Most of the estrone and estradiol 
tablets used weighed fx^tween 5 and 20 
mg. The rest, made in a hand machine, 
weighed 80 to 100 mg. Testosterone 
and testosterone propionate weighed 
about 100 mg. 

It was found that in the rat estradiol 
is absorbed nearly twice as fast as es- 
trone, hence it may be a preferable sub- 
stance wdiere intense dosage is required. 
The rate of absorption of testosterone is 
as previously reported, and is undoubt- 
edly absorbed much faster than estrone 
and somewdiat faster than testosterone 
propionate. The rate of absorption of 
estrone in tablets up to 100 mg. is be- 
tween 2^2 10 per cent per month, 

that of testosterone propionate about 15 
per cent per month, and that of testos- 
terone about 25 ])er cent per month. The 
absorption of progesterone in small tab- 
lets appears to he comparatively rapid, 
<ind that of dieth\ Ktilbestrol more rapid 
than estrone 

\])parentl} the rate of absorption from 
a tal)let <iep(*nds largely on its -surface 
area, lienee the absorption is much 
greater, though proportionately less, 
from a large tablet than from a small 
one It Is therehjre evident that implaiv 
ration of verv large tablets of estrone is 
not an advisable means for intensifying 
the dosige, as the duration of acti<in 
also much prolonged, hence it is wisei 
to intensify the action by inserting a 
number O'f tablets of a size calculated t») 
last for the <lesired period: e g., a 10 
mg. tablet, la^t^lg a year, would avenigt' 
some 2(X)0 T V weekly, thus 20 such 
tablets, implanted simultaneous!}, \v»)uld 
average 40,00(1 1 U. over a \ear or mo'e 
which could not he obtained with I 
tablet of 200 mg. 

The technic appears of value m main- 
taining a long and stead} effect in the 
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depression of the gonad-stimulating and 
growth-promoting activity of the pitui- 
tary by estrogens, and in the masculm- 
ization of the female by androgens. One 
administration of hormone by tablet im- 
plantations enables a treatment of long 
duration 


ACTION OF THE SYNTHETIC 
ESTROGENIC SUBSTANCE, 
DIETHYLSTILBESTROL^ 

Diethylstilbestrol, a synthetic estro- 
genic substance, has an action similar to 
estrone on the uterus of ovariectomized 
rats, on the mating reaction, vagina, and 
uterus of immature rats, on the uterus of 
immature rabbits, and on the feathers of 
capons. 

The substance is approximately 2^4 
times as active as estrone, as ascertained 
b> the vaginal-smear method It has, 
Iiowcver, appreciably less stimulating 
action on the mammar\ tissue than 
(‘^trone 

THE ADRENALS 

Adrenal Insufficiency" 

Diagnosis— W hen all othei iikmiis of 
rliagnosis ha\e been impossible, the* use 
of a new modified salt-pooi diet test for 
the diagnosis of adrenal msnlfcieiKX is 
advocated A test, based (»n the ob- 
s<ivati()U that potassium ^alts adminis- 
tei ed to a jiatient with Vddison’s disease 
will cause a much mci eased output of 
sodium and chloriiu* m the urine, is as 
follows • 

d'hc patient is placed on a diet low in 
salt, the daily intake Iieing 0 59 Gm 
sodium and 4 1 Gm potassium Potas- 
sium citrate, in dose equivalent to 33 mg 
of potassium per kg. of ])o(lv weight, 
is given on the first and second days, and 
the urine is collected for 4 hours on the 
morning of the third day, 20 cc of fluid 
per kg of body weight being adminis- 


tered before 11 a. m At the end of the 
test an immediate therapeutic intravenous 
injection of 1 liter, containing 50 Gm 
glucose, 10 Gm sodium chloride, S Gni. 
sodium acetate, and 20 cc of active corti- 
cal extract, is given 

Under this regimen considerable over- 
lapping w^'as found in the serum concen- 
tration of sodium, chlorine, potassium, 
and urea in normals and in Addison’s 
disease patients, but there was a clear-cut 
distinction in the concentrations of sodium 
and chlorine in the urine, irrespective of 
the levels in the serum The sodium con- 
centration in the urine of the Addison’s 
disease patients had a mean value of 207 
mg ])er 100 cc (165-282) as against the 
control patients’ 224 mg per 100 cc , 
and, corre^pondingh , the chlorine values 
were 293 mg per 100 cc (229-356) as 
against 54 mg per 100 cc 

Idle test ])ermits an easy determination 
of the chlorine concentration in the urine, 
and, moreover, is available even when 
there is no gi eat fall in the serum chloride 

Diagnostic Significance of Con- 
centrations of Chloride, Sodium and 
Potassium in Wine and Blood — H IT 
Cutler, M IT TNnver, and R M Wilder‘s 
present a diagnostic ])rocednre in Ad- 
dison’s disease which entails less risk 
of collapse in tlie jiatlent, re(]uircs less 
time to complete and is equally as iii- 
formatux as the 6-dav diagnostic jienod 
of restricted salt-intake liitherto employed 

The diagnostic j^rocedure was studied 
with 35 subjects, 7 of whom had Xddi- 
son s disease Tlie medication which the 
latter were receiving, such as adrenal 
corte extract of extra salts of sodium, 
was withheld for 1 day prior to the dav 
of c.xaminatK >11 \ longer jienod pro\ed 

unnecessary. 

The standardized procedure w'as as 
follows ’ First day, A diet low in salt 
providing 0.95 Gm of chloride ion, 0 59 
Gm of sodium and 4 1 Gm. of potassium. 
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Tlie fluid intake was not measured this 
day, but the free drinking of water was 
encouraged. During the afternoon extra 
potassium was given, the dosage being 
33 mg. per kg. of body weight of potas- 
sium citrate (42 mg. potassium citrate 
per pound). Second day. The fluid in- 
take was made to equal -K) cc per kg. 
of body weight. The dose of potassium 
citrate was repeated in the morning 

7 hird day. Twenty cubic centimeters of 
liquid per kg. of body weight was given 
before 11am At noon the examination 
ended, except when additional evidence 
of the state of adrenocortical function 
was desired, in which case the examina- 
tion was extended All cases in which 
adrenal insufficiency was suspected re- 
ceived at the end of the examination an 
intravenous injection of 1000 cc of 
sterile solution, containing 50 Gm. of 
(/-glucose, 10 Gm. of sodium chloride, 5 
( Im of sodium citrate and 20 cc of an 
acti\e preparation of cortical hormone. 

P)loo(l was taken from the cubital \ein 
at S \ M on the second day, and at 10 
\ M on the third day. Grine was col- 
lected 111 3 periods Second day, from S 
\ M to 8 P M . during the night from 

8 p M to 8 a m , third day. from 8 
\ \i to 12 noon 

I'he blood plasma stKlium a\erage 
\akie in subjects with Addison's disease 
was diNtmctly low^er than that of all other 
subjects. However, the foimei groups 
range of values widely overlapped that of 
the other subjects This w’as as true for 
the third day as for the second The 
a\ erage depression of these values, from 
the second to third day, m subjects with 
Addison's disease was 19.4 mg per 100 
cc , that in the other subjects was onh 
3 0 mg Again, wide overlapping was 
evident. These statements apply with 
almost equal force to the blood plasma 
chloride values 


The bl(K>d plasma potassium average 
value was only slightly higher in the 
patients with Addison's disease (about 
3 mg. per 100 cc. j than in the other sub- 
jects. The values for the 2 groups again 
overlapped widely. 

The range of values m the patients 
with Addison's disease both for hemato- 
crit determinations and for blood urea 
extended far into the zone (»f values 
found in normal subjects. 

Determinations for urine sodium, based 
on the 24-hour urine collection (jf the sec- 
ond day in terms of mg. of sodium p^r 
kg. of body weight per hour, revealed 
the patients with Addison’s disease had a 
mean value in excretion more than 3 
times as great as that of the other sub- 
jects ; and based on the third day’s 4-hour 
collection, the mean value was more than 
5 times as great. In this 4-hour collection 
the mean for the subjects wnth Addison’s 
disease was 206 7 mg per 100 cc., range 
165 to 282, whereas the mean for all other 
subjects was onh 22.4 mg , range 6 to 85 

The above statements apph also to the 
urine chloride Of greatest significance 
was the concentration (mg. jier 1(X) cc ) 
111 the third dav’s 4-hotir collection, 
wherein there was again no (werlappmg 
of values between the 2 groups In this 
specimen the mean value for subjects 
with Addison's disease was 293 4 mg 
range 229 to 356, and that of the c<ni- 
irols was 54 2 mg, range 17 to 141 
This tendeiicv of patients with AddisoiiN 
disease to excrete iinne containing chl(>- 
ride 111 high coiicentratK m becomes even 
more apparent on consideiiiig the concen- 
trati(»ns of chloride and sodium in tluui 
blood were usually dejiressed 

The excietion of potassium was shghtlv 
less m the subjects with Xddi son's dis- 
ease, although there was much overlap- 
])ing 111 the indiMdiial values of the group 

The aveiage volume of the urine in the 
group of subjects with Addison s disease 
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v\as hignificantly binaller than that of the 
grijup of controls. The difference was 
greatest in the third day's 4-hour period. 
There was considerable overlapping in 
values even f<jr this specimen. 

Diagnostically, the most significant fac- 
tor was the concentration of chloride in 
the third day’s morning urine It was 
more significant than the volume of urine, 
the concentration of potassium in the 
urine, the total amount of chloride, 
sodium or potassium m the urine, or the 
values or change in values of the chlo- 
ride, sodium or potassium m the blood. 

The diagnostic procedure is favored 
because it subjects the jiatieiit to less risk 
of collapse . the concentration of the chlo- 
rides in the urine gives as important 
information as that of sodium and the 
determination of urinar\ chloride can be 
made in most clinics and hospitals 

Synthetic Desoxycorticosterone 
Acetate in Addison’s Disease — S 
Lt\y Simpson’’ re])orts s\ntlietic ])rod- 
IK t desow t < »i licosttM'one acetate, a])pro\- 
imating in tlKMincal formula to ('oiii- 
( (»st( lone, was a<lminister(‘(l to 2 cases of 
\ddis( Ill's disease, the first c<ise, with 
se\t‘re <i(henal insufficiencv, gave an 
(‘(}ui vocal resj)onse, hut lli(‘ second case 
nndouhtully deiived far greater hc'netit 
from it than from eortm ( ^ cc ) d(»sage). 

Ihologual tests suggested mg of 
deso\\coiticosterone to Ik* e(|ui\alent to 
7^ to 150 cc of cortical extract (eortm). 
brom the vases reported it apjiears that 

0 mg of the substance is e(]ui valent to 
more than 5 cc but less tlnin 20 cc of 

1 ortin 

The first case, a wcjinan aged 42, ap- 
parently had a progressive lesion of the 
adrenal glands, since her early require- 
ments of 5 cc. of eortm daily had grad- 
ually necessitated being increased to 20 
ce daily The first dosage of desoxycor- 
ticosterone was 3 mg (0 5 cc ), at early 
(^valuation equivalent to 30 cc of eortm 


This had to be increased to 12 mg. daih 
in 2 doses. While her general condition 
was reasonably good, still the impression 
was that while desoxycorticosterone acted 
much more rapidly than cortin its re- 
action was of shorter duration, the maxi- 
mum effect wearing off in a few hours 
As a consequence the patient was re- 
placed on the daily dose of 20 cc. of cortin 
in conjunction with a salt mixture, which 
has maintained her m good health. While 
the 6 mg. of desoxycorticosterone did not 
appear so efificacious as 20 cc of eortm, 
it nevertheless sufficed to prevent the 
blood chemistry from showing any gros^ 
change 

The second case was a man aged 24 
He mamlamed fair health for some time 
on 12 (im of salt daily with 5 cc. ot 
cortin every other day, but when this no 
longer proved sufficient, the cortin wa^ 
increased to 5 cc daily and resulted in 
immediate improvement This therapv 
was rvqjlaced by () mg ( 1 cc solution in 
<»il) of des(')xycorticosterone, and an im- 
mediate gain m strength and well-being 
was noted, together with a 14-poun(I gam 
m \\v‘ight m as many days Thus the f) 
ing of (lesow v'ortK osterone appeared to 
produce far greater effect than did the ^ 
vv of cortin, tin<l it also ap[)arv*ntly pro- 
vided complete rejdacement thenqu when 
used in vonjuiKtion with salt 

Enteric Fever 

Treatment with Suprarenal Cortex 
Extract and Vitamin C Intrave- 
nously — \<iji])-lMrah'’ reports the ther- 
ap\ and its results m IS cases of enteru 
fe\er (7 t_v]>h()id, 8 paratyphoid), of 
which onlv 1 failed to respond inime 
diateh, and m 3 cases of acute bacillus 
coll, wh(; showed similar excellent and 
immediate response. 

On laboratory confirmation of tht 
diagnosis, the therapy instituted was 
follows Intravenous injections of supra- 
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renal cortex extract, iii doses between 5 
and 20 cc., according to the age and state 
of the patient, with 500 to 1000 mg, of 
vitamin C. The usual daily dose of the 
cortical hormone injected at a time was 
10 cc. The 2 products were mixed in the 
same syringe, as they seem to be more 
active when injected together. During 
the same day 2 or more doses of 500 mg. 
of vitamin C were injected at 4-hour in- 
tervals. The cortical hormone was ad- 
ministered with vitamin C for 5 to 12 
days, and was followed by 2 intravenous 
injections daily of 500 mg. of vitamin C 
alone, for at least 7 days. 

The injections produced no pain, 
shock, or reaction. The effect was dra- 
matic from the first injection. There was 
abundant urination and a gradual fall of 
temperature to normal between the third 
and seventh day. The symptoms dis- 
appeared rapidly, and the patients were 
(luickly able to take nourishment The 
1 case, in wdiom vomiting persisted, 
recened subcutaneously gluco'^e saline, 
which produced the desired result. 

The author recalls that suprarenal cor- 
text extract will increase the bactericidal 
power of the blood of rabbits, and the 
combined use of the extract and vitamin 
C has proved efficacious in protecting 
guinea pigs from diphtheria toxin He 
also points out that m Uphold this com- 
bination of cortical hormone and vitamin 

favorabl) aft'ects not only the deficient 
adrenals in particular but also the whole 
s\ stem Yet how these changes take place 
hv is unable to explain 

Marasmus 

Treatment by Injection of an Ex- 
tract of Adrenal Cortex — W. A 

Hislopii reports his results with adrenal 
cortex extract ( eucortone) in marasmus, 
and the consequent reduction in the death 
rate from the disease of 41 per cent, from 
S5 to 14 per cent. 


A first series of 5 cases received insuf- 
ficient dosage, yet the results strong!} 
suggest the adrenal hypofunction w^as at 
least in part being corrected. The weight 
gain was far more rapid during the ad- 
ministration of eucortone than m tht' 
previous period. 

A second series of 14 cases received 
intramuscularly 1 minim per 2 pounds of 
body weight of eucortone daily. This 
therapy w^as continued only 14 days, then 
suspended for 10 to 14 days, recom- 
menced and continued for 6 to 10 wrecks. 
Of the 14 patients, 11 responded satisfac- 
torily and made good progress, 1 was 
suffering from otitis media, 1 died after 
making no response, and 1 left hospital 
improved after having showm no definite 
response 

The clinical and biochemical picture 
suggests some connection betw'een maras- 
mus and adrenal insufficiency, but this 
does not necessarily mean all cases of 
marasmus to be due to an adrenal insuf- 
ficienc} Rather, says the author, what- 
ever the original cause, there is ultimately 
an adrenal hypofunction which must be 
corrected f(jr recover} to proceed If the 
administration of adrenal cortical extract 
could tide (ner the period of adrenal 
msuflicienc}, so enabling the s\stem to 
utilize adequate nourishment, a re-estah- 
hshment of function w’ould be followed 
1)} an apjjroacli to normal health Tin 
treatment tht*reb\ becomes of thera]>eiitic 
\alue 

THE PARATHYROIDS 

Generalized Osteitis Fibrosa 

Retroesophageal Parathyroid Tu- 
mor as a Cause --E X Allott and 
J. Jernson^^ present the case of a girl, 
aged 19, with a retroes( jphageal parath}- 
roid tumor The patient had felt quitt 
well up to the year preMous to exam- 
ination. but at this time the end of the 
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right clavicle became noticeably prom- 
inent. Then pain and numbness in the 
right arm and the gradual loss of its use 
took place A reconstruction of the 
sternoclavicular joint had later been per- 
formed at another hospital, following 
which the patient developed severe pains 
in both arms and legs She noticed a 
slight tenderness m the bones The in- 
creasing pain, together with muscular 
weakness, made her unable to w’alk prop- 
erlv 

Nine months following this first opera- 
tion she had developed a pain on the left 
side of the chest which was aggravated 
i)\ coughing There was also poor appe- 
tite and constipation, but otherwnse no 
M mptoms referable to other systems 

The examination showed a iiallid, sal- 
low complexioned girl who was not able 
to stand alone Although the chest re- 
\ealed no definite physical signs, there 
was a slight lagging of the left side on 
hreathing Muscular jiowei was gener- 
ally \er) poor, she could hard) lift hei 
legs off the bed Her hones ware slight!} 
tender on jialpation, but there was no 
iihnormal physical signs The urine was 
normal 

The \-ra\s re\ealed se\eral small 
laiefied areas in tlic ribs (ai the left side, 
lather thin clavicles, and a ragged ap- 
pearance at the outer end of the right 
davide The lungs w'ere negative Fur- 
ther x-ra}s showed a general decalcifica- 
tioii The skull show'ed general mottled 
decalcification, witli se\eral largci areas 
of rarefaction The pelvis, funnel-shaiied 
showed general rarefaction Large evst- 
like areas were m the iliac hones and 
piibis, and irregular and (lela}e(l union 
at the epiphyseal junctions of both as- 
cending rami. Both humeri show'ed gen- 
era! mottled decalcification, with thinning 
of the cortex. The radius and ulna on 
the right side showed large rarefied areas 
just above the wrist The fourth and 


fifth metacarpals on both sides showed 
cyst-like rarefaction. The leg bones, espe- 
cially the tibiae, showed severe decalcifi- 
cation, but no cysts were seen 

The blood studies gave the typical 
high serum calcium and plasma phos- 
phatase content, with a low serum in- 
organic phosphate A pronounced nega- 
tive calcium balance was determined 
The surgeon, failing to find the para- 
thyroid at Its usual site, explored behind 
the esophagus The tumor was found in 
the midlme immediately m front of the 
last cervical and first dorsal vertebrae. It 
was connected to the posterolateral aspect 
of the thyroid by a fine jiedicle consisting 
of 2 small veins, a small artery, and a 
few strands of connective tissue A small 
piece of the tinroid wxis removed with 
the tumor The pathological report re- 
vealed an adenomatous hyperplasia of the 
])arath} roid 

Idle (lav following the operation the 
patient com])Iained of stiffness of the face 
<ind tingling m the limbs. dVtanic symp- 
toms persisted for about 10 days after the 
operation (. oinalescence was untowardly 
delayed, l)ut 18 days jiostoperativel} she 
was able to walk with assistance, and to 
walk alone after 25 days Six weeks fol- 
lowing the operation she still complained 
of some ])ain on walking, hut her gen- 
eral condition was gieatl} imjiroved ddu^ 
pains gradually disappeared, and 1 veai 
later she was completely well 

ITior to the operation, the ttdcnim 
and ])h()sphoruus balances ' were mark- 
edly negative \ month after operation 
the retention of calcium wxis very good, 
and 9 months later the calcium and phos- 
})horous balances were normal 

Blood Studies — Preoperativel} , tiu* 
serum calcium w^as 15 5, rising on the 
day of operation to 17 3. First day post- 
operative this dropped to 11.3, and 3 days 
later to 8 7 mg It remained at 9 5 mg 
per 100 cc of blood The plasma phos- 
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phatase was ven liigh, at 1 1 unit per 
ct , and was still above normal, 0 5 unit 
per cc„ 9 months after the operation. The 
serum inorganic phosphate was low 
throughout. An extremely low value of 
1 1 mg was observed on the first post- 
operative day, but it did rise once, post- 
operatively, to 3.4 mg per 100 cc. of 
blood. 

Hyperparathyroidism 

Idiopathic Hypertrophy (Hyper- 
plasia?) of Parathyroid Tissue as a 
Cause — There first appeared a paper on 
this subject in 1934, wherein was con- 
tained the report of 3 of a series of 19 
cases exhibiting this condition, in which 
the diagnosis was proved by operation 
and the pathologic examination revealed 
a then-called diffuse hyperplasia of all 
parathyroid tissue, rather than one or 
more circumscribed adenomas. At that 
time it was pointed out these cases rep- 
resented a separate disease entity Sub- 
sequently there has been a total of 35 
proved cases of hyperparathyroidism, 6 
<jf which have been cases of ‘liyper- 
plasia " This is a unique group, inas- 
much as m apparently no other clinic has 

diagnosis of this condition been made 
during life 

1’" Albright, H W' Sulkouitch and 
k' Bloomberg^ report a follow-up of the 
() cases of “hyperplasia,” in which the 
histologic picture of the paratliyroid 
glands is entirely different from that seen 
in cases of compensatory^ hyperplasia of 
])cirath\ roid tissue, i.c, “compensatory 
hyperplasia'’ meaning the condition en- 
countered where an increase of the hor- 
mone IS necessarv to maintain the serum 
calcium level at a normal value, and the 
“idiopathic hyjierplasia” meaning the 
condition where some influence is aji- 
jiarently driving the parathy roid tissue to 
produce more hormone than is required, 
with resultant hypercalcemia and all the 
sequelae of primary hyiierparatlnroidisin 


In discussing the cases, the authors 
admit the question has not been definitely 
settled whether the enlargement of the 
glands is due to hyperplasia and hyper- 
trophy% or just to hypertrophy of the cells 
In the 6 cases the weight of the actual 
tissue mass ranged from 19,100 to 2510 
mg., roughly 100 to 30 times normal. The 
diameters of the individual cells were 
approximately 3 to 4 times normal size. 
Hypertrophy of the cells can, if not en- 
tirely, at least m large part, explain the 
increase in size The fact the histologic 
appearance is entirely different from that 
seen in conditions of known hyperplasia 
IS further evidence that hyperplasia may 
be playing a subordinate role 

In studving sections of the tissue, the 
parathyroid disturbance seems to be one 
of “all or none ’’ That the condition, once 
established, remams indefinitely is made 
clear by the data of 1 case Thus the 
underly^ing abnormality may be assumed 
to be chronic with, apparently, a distinct 
correlation between the weight of the 
parathyroid tissue and the degree of 
hyperparathyroidism 

It is now fairly safe to say the ctjndi- 
tKMi is amenable to permanent surgical 
cure The remo\al of tissue should be 
such as to leave about 200 mg In all 
cases but 1, in whom there is possibility 
of a fourth gland, the removal of all but 
400 mg was followed by cure There is 
no data to say whether the lea\ing of 
1000 mg, for example, will be attended 
by cure This is an mipr>rtant question, 
as the mure that can be left m without 
causing recurrence, the safer the opera- 
tum will be and the less a subsidence of 
the so-called li\[)erplastic state is to Ik 
feared It is important also that tlu 
amount of jiarathyroul tissue left in ])1 ict 
be increased if renal insufficiency oi 
marked osseous disease is present 

The cause of the pathologic condition 
remains coin]>lete]\ obscure No con- 
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firmatory evidence hab been found for 
the early suggestion the condition might 
be secondary to an excess of pituitary 
parathyroid tropic substance Roent- 
genographic examinations in all cases 
failed to reveal any evidence of patho- 
logic condition of the pituitary body 

Hyperparathyroidism Simulating or 

Associated with Paget’s Disease 

A. B. Gutman and W. B. Parsons^'^ 
report 3 proved cases of hyperparathy- 
roidism, 2 presenting sclerotic lesions 
simulating Paget’s disease, of the pelvis 
m 1 case, of the skull in the other; and 
the third case apparently associated with 
Paget’s disease of the tibia and skull 

The first case was a woman, aged 51, suffer- 
ing with intermittent pyuria She had been 
well up to about 48 years of age, when she 
began complaining of weakness, loss of 20 
pounds, and pain in the left flank and low'tr 
abdomen The urine was cloudv At about 5U 
vears ot age the left kidnev f nephrolitliiasis ) 
had been rem(j\ed, and following this operation 
far health had nn])ro\((l although the wtak- 
iitss persisted Soon, howe\t.r, “arthntie” iiaiiis 
h< gan t<i dev t lop in tla Ic tt hip, lowei hack 
and right knee <in(l hciaiiK progrt ssiv cl\ worse 
Hu urine again fieeanu eloiidv 'I he plusieal 
t \ani!ii<itioii at this time was esse lUuiilv iie^ga- 
tive, e\ee])t lor a mode ratel> enlarged, non- 
teiidtr right kidnev 1 ht- urine showed a heaw 
trae< ot alhinniii and inaiiv pus cells P>elo- 
er.iins revealed a >tagh()rn ealeiilus in tin 
tight kidnev pelvis with some* dilatation ol 
tile pelvis and ealiees I lu lower spnie and the 
pvlvis ai>peare(i normal I he filood nitrogen 
was 17 5 mg per e ent 

The diffuse “arthntie” pain m the knees, 
back and fingers eontinued I)iatheTmv tailed 
to relieve them X-rays at 52 vears ot age 
tevealed “a pcciihantv of the architecture ot 
the left innominate bone wlueh suggests osteitis 
(Itftormans ” During the next 2 years the dif- 
ruse pain, stiffness and difficulty m walking 
mcaiiacitated her greatly. Somewhat later, 
a blood analysis revealed hypercalcemia. 

In pophosphatemia and increased phosphatase* 
activity The provisional diagnosis was hyper- 
parathyroidism. 

At about 55 years of age the patient was 
obese, pale, and chronically ill m appearance 


There was a definite rounded, nontender dorsal 
kyphosis The proximal half of the right tibia 
was markedly expanded and slightly tender 
There were no other significant findings. No 
palpable tumor was present in the neck Re- 
peated analyses of the blood showed consistent 
hypercalcemia, hypophosphatemia and increased 
phosphatase activity The x-rays showed a 
moderate generalized decalcification of the skel- 
eton with typical blurring of the finer bone 
architecture. There was a large cyst in the 
proximal portion of the right tibia and a small 
cystic area in the region of the medial mal- 
leolus on that side. The left side of the pelvis 
presented Paget-like sclerosis and coarse trabe- 
culations These changes were now more ex- 
tensive and were associated with obvious cystu 
involvement. There was no mottling of the 
skull but tw^o small cysts were present in thi 
occipital region \ calcium determination 
showed a negative calcium balance. 

An exidoration for parathyroid tuinoi wa'' 
performed, and posterior t(J the lower pole ol 
tlic light IoIh ot tlu th>r()i(l gland, <it about 
tht level o) tlu davit le. an ovoid, slighllv 
lobulated tumoi was lomid Histologu studv 
showed It to l)t an adenom.i ol the parathyroid 
gland 1 lit p.itunlk postojiti ativt coiirst was 
unevtiUlul No mam lest tt taiiv developed 'I'wo 
months after tlu o])t oition ^{lc vv<is afilt to 
rt*snme housevvoik, lur strength had mpiroved 
but theu was still some ])am in the right km t 
( )ne year attei ojicr.ition sfu* w<is m t\(tllt*nt 
eondition ,md vt r) .n ti\t 

J lu stinm tcdenim <md inoiganit i)hosj)hni li- 
re turned to nonmil ltv<Is witliin 3 weeks altei 
operation <iikI have remained norm.d J lu 
phosphaUise aetivitv did not dtere.ise until 
Mime months alter ojittation, wlnth vv<i^ ^lowtu 
than in nuist eases X-iays taken 5 months 
♦liter Opel atioii sho\\e*d only slight re*e <ile die a 
tion, but at the end of a vear there w<is <i 
eldinite. geiuial me lease m fxtne deiisitv, nine b 
ot tlu “gioimd-glass” .ippearanee ha\mg dis- 
appeare*d J he cystu areas ot the left side oi 
the pelvis had be (emu* largely sclerosed, wntlt 
striking diffuse* increase of density but wnthout 
bundling of the traiieculae The small cysts m 
the occi])ital region of the skull w'^ere partiallv 
sclerotic Earlj'^ bur definite sclerosis ed tin 
large cyst of the right tibia had developed 
The second case was a woman, aged 54, 
with hyperparathyroidism. She had been ap- 
parently well until the age of 41 years, when 
a fall, which fractured the left femur winch 
had delayed union, had confined her to bed 
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ever since. At that time, x-rays of the bones 
showed decalcification and the diagnosis was 
“osteomalacia.” Her course within the next 13 
years was characterized by the repeated occur- 
rence of pathologic fractures of the legs, arms, 
and ribs ; and by the development of extreme 
deformities, particularly of the legs. Early 
blood studies showed hypercalcemia, but the 
inorganic phosphorus to be within normal 
limits. Later studies showed hypercalcemia 
and hypophosphatemia, but the phosphatase 
activity within normal limits. 

By 54 years of age, the patient presented 
the extreme deformities seen in advanced 
hyperparathyroidism. The legs were atrophied, 
hhapeless, deformed appendages. The pelvis 
was tilted to the left and distorted. There were 
bony deformities of both arms A rounded 
dorsal kyphosis of the spine was present The 
sternum was thrust forw^ard The skull was 
enlarged, somewhat resembling Paget’s disease. 
Pronounced prognathism was present without 
e\idences of bony tumor of the jaws. She had 
no pain when she remained absolutely quiet, 
hut there was some tenderness over the ribs, 
spine and arms, and the legs were extremely 
tender to pressure A nodular mass was palpa- 
ble in the neck on the left. Blood studies 
1 1 \ ealed hypercalcemia and hypophosphatemia, 
blit normal serum phosphatase activity. X-rays 
showed generalized decalcification of extreme 
dtgret, particularly in the hones of the legs, 
in which numerous cysts were present. Cysts 
wire also found in the deformed and decalcified 
pthis, and in the nbs The veitebrae presented 
.1 marked “ground-glass” appearance These 
>kcletal changes were regarded as tvpual of 
idvanced hyperparathyroidism The cranial 
\ault. on the other hand, was dt finitel\ thick- 
iiR(] and diffusely sekrotu I'lu “lottoii-woor 
ipiaarance characU ristu nt Paget’s disease 
\^a‘^ absent, however 

h \pIoration revealed a tumor iiiUiioi to the 
left lower pole of the. th>rr)Hl gland, and 
( \ tending below the maiiiibniini 1 he mass 
pto\ed to be a paratlnroid adenoma h'ollow- 
iim tile operatu)!! the serum caleiuni tell rap- 
i(!l\ Tetany did not become* mam test Follow - 
mg the operation the patient gamed weight and 
strength and is now able to get about in a 
w heel chair 

The third case was a woman, aged 48, 
desirous of being treated fur obesity Physical 
examination revealed marked anterolateral 
bowing of the right tibia, with slight tender- 
lU'ss At 38 years of age she had developed 


pain in the lower back and right knee w’hich 
was aggravated by exercise. Progressive bowl- 
ing of the right tibia was noted, with limp 
and increasing difficulty in gait developing 
after S years. There had been no fractures, no 
renal colic. 

The x-rays taken at the same time as the 
examination showed marked anterolateral bow- 
ing of the right tibia, with thickening of the 
cortex and coarse, irregular trabeculations. 
Areas of decreased density were also thought 
to be present m the mid-third of the shaft. 
The film w^as interpreted as either osteitis 
fibrosa cystica or Paget’s disease. The serum 
calcium was normal. 

X-rays done the following year revealed the 
skull to have numerous ill-defined rounded 
shadows of increased density involving most 
of the calvarium. There was also some thick- 
ening of the floor of the anterior fossa. The 
changes w^ere regarded (and still are) as 
typical of Paget’s disease. In addition, there 
was m the occipital region an area of osteopo- 
rosis circumscripta, a condition commonly asso- 
ciated with Paget’s disease The diagnosis was 
Paget’s disease. Radiotherapy to the right tibia 
and skull gave no relief 

At S2 years of age a blood study revealed 
an unexpected hypercalcemia and h>pophos- 
phatemia, wuth a rise in serum phosphatase 
activity. This suggested hyperparathyroidism 
rather than Paget’s disease. Repeated x-rays 
failed to disclose any generalized decalcifica- 
tion or cystic changes Howe\er, the charac- 
teristic “cotton- wool” appearance of the ^kull 
did not resemble the fine, graim mottling usn- 
allv seen in hyperparathyroidism The area 
of (n^tcof-^ofusis Lit LUinscnpfa was now alm<Kt 
conipleteh replaced h\ sclerotic hone 

\t 54 }ears of age she was obese, and wa^- 
tree ot acute pain onl\ when she remained in 
bed The severe oceipital headaches had n • 
ctirred Fxteiit tor obesitv the ph> steal exanu 
ination w'as negatut There was hypercal 
cemia, hvpophosphati mia, and increased serum 
phosphatase aetnitv \ ealciuni ileterniinatioii 
revealed a marked negative balance This <ii^- 
closure, tvpieal ot hv perparathv roidisni, is 
inconsistent with the normal ealeium balaiiees 
tound in iinconiplicated Paget's disease 

Exploration tor parathvroid tumor was per- 
tormed, and, at the site of the left superior 
parathvroid gland, a tumor was found ami 
renio\t*(i The mass prove^l to he a verv \as- 
cular parathvroid adenoma 1 he postoperative 
course was nneventfiil Slight symptoms «>1 



MEDICINE 


were easil> controlled b> calcium admin- 
istration The patient improved in some re- 
spects after the operation, but the general 
result after 8 months is unsatisfactory The 
pain in the arms disappeared, only to return 
The pains in both knees, hips, and back are 
unimproved X-ra>s 3 months following oper- 
ation reveal no change. The calcium and 
inorganic phosphorous contents of the serum 
have remained normal The postoperative 
phosphatase activity of the serum has shown 
no definite decline 6 months following removal 
of the tumor 

In suniniar}. Case 1 apjiears to be an 
instance of hyperijarathyroidihm simulat- 
mg certain roentgenologic aspects of 
Paget’s disease The atypical, localized 
hone condensation simulating Paget's dis- 
ease may well be tlit^ result of an earlier 
transitory, spontaneous remission in the 
course of ])arath\ roidisin 

C ase 2 showefl t_\])ical advanced h\])er- 
])<irath\ roulism, \et an ap])arentl\ dis- 
crc'pant finding was the enlargement of 
the* skull with definite thickening and 
stkiosis of tlu cranial tables, siiper- 
fKi<i!l\ lescMiibling tluit seen m some 
lase^ of Pagc'i’s disease 'Flu* absence of 
‘cottoii-vMH)!" lesions m tlu skull and of 
4m\ increase m serum phosphatase activ- 
it\ <irgue against the presence of Paget’s 
disease* It Is felt the* case* is an instance 
oi advanced genemh/ed o.sfiifis fihrosa 
c\\fica with onh modeiatelv overactive 
paratlyvroid fuiution when o])eraie*(l on, 
and presenting s])omaneous recalcifica- 
tion of the skull simulating P<iget’s dis- 
ease superficiallv 

Case 3 showed the clinical symptoms 
and Signs of Paget’s disease which were 
not incompatible with hyi^erparathyroid- 
isni, the x-rays w^ere typical of osteitis 
dejormans, and the blood analyses and 
markedly negativ^e calcium balance indi- 
cated parathyroid overactivity Yet the 
interpretation of the case, it is felt, would 
be as an instance of hyperparathyroidism 
associated wn’th Paget’s disease Whether 


or not the presence of Paget’s disease m 
this case precipitated the development of 
hyperparathyroidism (or znce versa) is 
speculative. This seems unlikely, how^- 
cver, in view' of the evidence pointing to 
the 2 conditions being discrete and unre- 
lated entities. These cases are felt not to 
be incompatible with this latter assiimp- 
tion 

Parathyroid Tetany 
Treatment with Dihydrotachyste- 

rol — C M ]^lacBryd^^ reports his re- 
sults m 7 cases of chronic parathyroid 
tetanv' (f) with chronic hypoparathyroid- 
ism following thyroidectomy and 1 with 
idiopathic tetany) treated with dihydro- 
tachysterol, which maintained the patients 
free of svmptcans of hypocalcemic tetam , 
and raised and retained their serum cal- 
cium at normal levels 

The 7 jialieiits w'cre white women, 
aged 21 to ^() The first case, aged 43, 
had had 2 thvroid operations over a 20- 
vear period Almost immediately follow- 
ing the second she had developed numb- 
ness and muscular spasms, A parathy* 
Toid transplant later gave temporal*} 
improvement, then parathyroid extract 
was administered until a tolerance devel- 
o])(*d \ftt‘r a prolonged jienod of 6 mg 
of calcium lactate and 20 drojis of vios- 
terol twice d<uh , followed by 2 weeks (jf 
no viosterol and 10 (Im daily of the cal- 
cium, tlu* serum calcium ranged from 5 6 
to 6 5 mg and the lilood phosjihorous 
from 4 7 to 6 2 mg pen* 100 cc Dihydro- 
tachysterol therapy was then instituted 
( )ne-thinl tul)ic centimeter wxis giv'en 
thrice daily and the same calcium intake 
maintained \t the end of 6 da} s tlie 
serum calcium had risen to 7 mg per 
100 cc , and bv* the tenth day had reached 
10 1 mg The dose was reduced to Yi cc 
daih , and on the twenty-second da} the 
serum calcium was 10.6 mg The hlocxl 
lihosjdiorous fell to 3 6 to 5 mg. per 100 
cc During 7 months the therap} lias 
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been calcium lactate. 2.5 Gm. 4 times 
daily, and dihydrotachy sterol, % cc. daily, 
which has maintained the patient symp- 
tom-free and her serum calcium at ap- 
])roximately normal levels. 

The second case, aged 35, had had 2 
thyroid operations, roentgen therapy, and 
a third thyroid operation within a 7-year 
period. Following the last operation she 
developed severe symptoms of tetany, and 
the serum calcium dropped to 6 mg. per 
100 cc Calcium gluconate and viosterol 
failed to control the symptoms, and while 
subsequent administration of parathy- 
roid extract completely relieved the 
symptoms, a tolerance developed. Despite 
doses of 200 to 400 units daily, the blood 
calcium remained at about 6 mg, and 
there were severe muscular contractions 
I^arathyroid transplants were tried 4 
times, but no definite impro\ement was 
noted therefrom Wlien calcium glu- 
conate, viosterol and diluted Iwdrochloric 
acid failed to change the serum calcium 
of 7 mg., dihydrotachysterol w^as admin- 
istered, the dosage being 0 5 cc. daily 
Whthm 4 days the blood calcium had 
risen to 8 9 mg, and the calcium glu- 
conate was reduced from 20 to 3 mg. 
daily On this dosage, the blood calcium 
rose to 10 to 10.2 mg When the dihydro- 
tach} sterol dose w^as reduced to 0 25 cc. 
daily, the blood calcium slowdy fell, until 
at the end of 9 days it had reached 8 2 
])er 100 cc A 2 mg increase in the daily 
dosage (total 5 mg dail} ) caused the 
serum calcium to return to its prexious 
high of 10 2 mg. For over a \ear the 
therap\ continued has been 0.25 cc. of 
dih} drotachysterol and 5 to 8 Gm cal- 
cium lactate daily, wdiich has resulted in 
maintenance of the blood calcium at ap- 
proximately normal levels and relief of 
all the patient’s symptoms 

The other 5 cases responded similarl> 
to the therapy The general therapeutic 
dosage has been 1 cc daih of dihydro- 


tachysterol, but the range ha.s lieeii fiom 
0.5 to 6 cc. dail\, although the latter 
high w’as held for only 2 days The main- 
tenance dosage has ranged from 025 to 

1 cc daily, tlie average being cc 
daily The calcium gluconate or calcium 
lactate dosage has ranged from 4 to 10 
Gm. daih. 

It Ls evident that the serum calcium can 
be raised to n<>rmal with dihydrotacln - 
sterol alone, but if no calcium is added in 
the diet in conjunction wdth it, then 1 to 

2 cc. dail\ Is necessary. The rise in serum 
calcium with parathyroid extract is usu- 
ally apparent in a few' hours, reaches a 
maximum within 3 to 8 hours, then dis- 
appears w'ithin 24 to 48 hours With 
dihydrotacln sterol the rise is first noted 
m about 48 hours \\ ith small doses the 
rise continues, so that within 7 to 14 days 
normal calcium levels are reached There- 
after the d(;se ma\ be considerably de- 
creased and the normal level still main- 
tained The blood phosphorus generallv 
shows an initial rise, follow'ed by a slow 
fall as the calcium reaches normal levels 
If dihydrotachysterol therapy is discon- 
tinued, the blood calcium will slowlv 
return to the ]jre\ioiis low' levels in from 
1 to 3 weeks Large doses are dangerous 
as they may cause hypercalcemia 

The advantages of dihydrotachysterol 
over parathyroid extract in the treatment 
of chronic tetanv are as follow s * {a ) The 
effect IS more jirolonged, ib) it is taken 
oralh , ( t' ) no tolerance is developed, ( d ) 
It is less expensive, and ic) it is stahk 
and retains its potency when kept at 
ordmarv room temperature 

Again It is stressed that extremelv 
careful attenluai he given to the do>agc, 
nut onlv because of the drug’s p(>tencv, 
but because of the great variation m indi- 
vidual tolerance to it. Frequent blood 
calciiini determinations should be made 
until ni<iintenance tht^rapv is achieved 
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THE PITUITARY 

Pituitary Emaciation 
(von Bergmann) 

k H. Kunstadter^^ discusses Sim- 
monds’ disease and von Bergmann's 
pituitary magersiuht, and reports 2 cases 
of young women with a syndrome resem- 
bling the latter 

The author review^s, “In 1914, Sim- 
nionds described the syndrome of cachexia 
hypophvseopriva due to destruction of the 
anterior lobe of the hypophysis, charac- 
terized by progressive cachexia, pre- 
cocious senility, dental caries, low basal 
metabolic rate, decrease in size of the 
vital organs ( splanchnomicna ) , loss of 
pubic and axillary hair, and loss of libido 
and sexual function W’lth few excep- 
tions. the disease is confined to adults 
and almost invariably progresses to a 
fatal outcome. Only 5 cases have been 
H ported in children and onI\ 1 was veri- 
!u*d ,it autops}. I'our of the 5 showed 
mipro\ement w ilh glandular iheraj)} 
(<»n( u^entd suppk meiitat \ nxiitgen 
irradMtion i 

St*\tr<il leinak (liilduMi with ni<irke<l 
unacuitKMi rt‘‘^ultiiig hoin a pi(»gH‘sM\t 
loss <,t W(‘iglil <111(1 with a cone oinitaiU 
■'Uppressioii oi letardatioii ot sexual de- 
ulopiiient ha\( been iindtu lusohseaxa 
non f(»r 2 \ears FIkw w( i e <ippai enil\ 
illusi 1 <it i\ c ot the (Mil) st<Lgc^ (»f Sum 
inonds’ (hseas(., \ et tluw dittt ud 1)\ rea- 
son ot then gtxMtei \outh, tluni <il)stnc( 
ol se\ert t<ulie\ia. <ni(l, of pnnK‘ imjioi- 
taiat then <it)ilit) to n‘s])oiid fa\oral)l\ 
!o ( ndocniu* therap\ In discussing the 
sMidroine presented In these >oimg 
girls, the author sa\s, “It is conceivable 
that a sujjpression of the anterior lobe 
nia> occur as a result of congenital defect, 
<t toxic influence secondary to the infec- 
tious diseases of childhood, or it may be 
due to a functional exhaustion resulting 


from the added strain of puberty, or a 
combination of any of these factors ’’ 

That a marked clinical difference ex- 
isted betw^een thinness (magerkeit) and 
the disposition toward emaciation (ma- 
gersucht) was probably first realized by 
von Bergmann He it w^as who believed 
magersiicht a clinical entity to be differ- 
entiated from the emaciation due to 
carcinoma, tuberculosis and other chronic 
diseases, stressing, furthermore, that all 
too little consideration Avas given to the 
underlying cause of such a diagnosis as 
anorexia and thinness associated wdth 
emotional and psychic changes. 

The more recent information relative 
to the physiology of the hypophysis re- 
veals it as the dominant power of the 
endocrine machine, wdiose removal or 
destruction results in atrophy of the 
gonads, thyroid and adrenals, w’hich is 
illustrated clinically m Simmonds’ dis- 
ease Ifmaciation then becomes a conse- 
(jiience of a disturbance m fat and carbo- 
hydrate metabolism that has resulted, in 
turn, ft(')m the altered secretion of fat 
metabolism, adrenotropic, diabetogenic, 
and tlurotropic honnoiies of the antenoi 
lobe 1"he (Ieprt‘sse(l or dekued sexual 
fuiKlion IS attendant on the insufficieuc) 
(»f j)ituitar\ gonadotropu hormone Tlu‘ 
Iow(‘ied l> M k and h\ pottMision like" 
wise <u(‘ attendant on the secondarx 
(liaiigi‘s 111 the thvroid and adren<ds 
d'lK‘ aiuhot ({uestions whether scweral 
r(.])orted cases of Siinnionds’ disease ha\- 
mg lecoxerv were acluall) Simnionds' 
disease oi nni Bcnjuiauu' s niagcrs'in lit , 
since in von Hergin<inn’s w^ords “only 
those cases should be called Simnioiids’ 
cachexia wdiich can be verified ana- 
tomically ” Despite the confusion on the 
etiology and pathogenesis of magcrsuchf , 
several authors have agreed that etiolog- 
icalh in certain cases the pituitary is the 
most imiiortant endocrine organ 
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Pituitary mayersucht it, rarely been in 
the male; there was only 1 in the 15 
cases reported by von Bergmann, and 
only 2 in the IS cases reported by Bickel 
In the female it is seen at puberty, during 
adolescence or following pregnancy. The 
symptoms are a loss of weight progress- 
ingly slowly to emaciation over a few 
months to several years’ time, in con- 
junction with which there is weakness, 
fatigue and anemia (the anemia being 
frequently and erroneously given as the 
cause mstea<l of as the effect). Although 
the mental faculties remain alert, there 
are often psychic and nervous symptoms. 
In contrast to Simmonds’ disease, there 
IS no falling of hair and nails, no marked 
dental canes, no somnolence or cachexia, 
'fhere is almost always a gradual devel- 
opment of amenorrhea in the older girl 
or, in the younger, failure of the men- 
strual cycle to establish itself In Robin's 
belief, the fact the amenorrhea in the 
older girl is present anterior to the ano- 
rexia is of significance m explaining the 
pituitar) origin of the disease \ on 
ilerginann advises that the tall, thin, 
<isthemc girl v\itli chronic anorexia, 
ps\chic disturbances and amenorrhea be 
watched, just as shijuld be watched the 
vagotonic individual for hxperthvroidism 
11ius, emaciation, retarded sexual de- 
\elo])menl, delaved secondarv sexual 
characteristics or h\ pogenitalisin, and 
visceroptosis aie the outstanding physical 
vigils, and h\ poieiisioii, a low \\ AI K 
aaid low fasting hlood sugar are charac- 
teristics In addition to the low hloocl 
pressure, the pulse is freciueiitlv slowefl, 
hut theic are no signs of increase<l intra- 
cranial pressure 'I'hc heart inav he of the 
“drop’' oi asthenic variety and smaller 
than normal Roentgenograms repeal 
small sella, as demonstrated iii the 4 
cases described In Dugliutti There is no 
distortion or erosion of the clinoid 
jirocesses 
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Very often there are complaints ot 
vague epigastric pains usually following 
meals. Gastric analysis varies; in some 
casese there is hyiiochlorhydna, and in 
others hjperchlorhydna. There is ver\ 
often an increased tolerance for sweets; 
however, von Bergmann has descnlKnl 
a particular dextrose tolerance curve 
wdierein there is a normal rise (differ- 
ing fnjm the diabetic) but a retarded 
fall over the 3-hour period. The res]X nisc 
to insulin is more severe and prolonged 
than m the normal individual, which 
probabl\ can be explained by a decreased 
secretion of anterior pituitary insulin 
antagonizing hormone Because of the* 
increased sensitivity to insulin, its list 
is not recommended for treatment. 

There is no pituitary gonadotropic li(»r- 
mone or estrin demonstrable m the urine . 
which indicates a primary and secondary 
gonadal insufficiency. Alerklen, Aron, 
Israel and Jacob describe an ‘^histologic 
test for hvpofunction of the hypophysis 
in certain cases of emaciation/’ w^hich 
consists of injecting 5 cc. of fresh urine 
from the patient on 3 consecutive days 
into a female rabbit 3 weeks of age and 
weighing INJ to 2U0 Gm. The rabbit i^ 
then killed and the thyroid and ovaries 
examined hist(>lngically. Normally, thert 
is a slight increase in activity of the thv - 
roid and ovaries fn hyperpituitarism 
there is evidence of an excessive stun- 
Illation of the thvroid and ovaries and 
C(»n\ersel_\ , in in ]m ►])ituitarisin no reaction 
in either organ Their tests m 15 case^ 
of pituitarv eni<iciation showed 14 snb 
normal react mm 

Diagnosis— 1 lu* diagnosis of piiuii<ir\ 
emaciation should he made nnl_\ after a 
careful stuclv, and eliimnatKni ot all nthei 
possihlt* u'luses for the disease Flu 
author i)oints out the sv inptoins an<i sigin 
of SimiuoinK' and Vddison's distases a'- 
follows “^iminonds’ disease has a ten<b 
enev to ocuir in <»ldtn* individuals tla 
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course is progressneU cluunhitl anrl 
usually terminates fatally. The emacia- 
tion develops into a se\ere cachexia \Mth 
muscular atrophy. Fatigue and exhaus- 
tion are severe, somnolence develops, the 
skin becomes dry and wrinkled, the nails 
fall, and the teeth decay. Ph'emature senil- 
ity usually develops. Roentgenographic 
examination may re^’eal changes in the 
region of the sella indicative of a tumor 
Response to replacement endocrine ther- 
apy is temporary Addison's disease oc- 
curs usiiall} in the adult In addition to 
asthenia and hypotension there is a char- 
acteristic pigmentation of the skin and 
hiiccal mucosa, and severe gastrointes- 
tinal disturbances. Frequently there is 
eMiienu of a tuberculous oi syphilitic 
infection ” 

hhirthi*! , “careful clinical <iiid lahoratoi \ 
examinations should exclude tuberculosis, 
malignancy, chrrmic gastrointestinal dis- 
ease, blood d\ scrasias, h\ pci th\ roidisin 
<111(1 diabctc's f’s\chogcnic <md iicuro- 
gciiK disturbance's musi Ik* carelnlly 
ehnimate‘d, in \ic\v of tlit* t<i(n they fre- 
qiu‘nth occin during piibeitN <in(l .idolcs- 
( cnc(* ” 

Treatment --“The piincipks <>{ tie<it- 
iiHiit consist primarily in the acti\<ition 
of till gonads In the anterior pituitary 
gonadotropic hormone ( gland extnici i 
supplemented by estrogenic substance, 
which h<is a favoral)le influence upon the 
dcNclopment and re-cstablishment ot the 
sccondiirv sex characteristics 

“ The 2 cases reported rcs])ondcd tavoi- 
<il)Iy to anterior jiiluitary gonadotiopie 
hormone m doses cjf 1 to 2 cc liypoder- 
mically 3 times weekly’, and emmenin, 
1 dram, once or twice daily (In addi- 
tion, Case / received A,P,L. hormone 
(antuitrm-S), at the onset of treatment ) 
Both preparations were given m 3- to 4- 
week courses with rest period of 2 to 
6 weeks, depending upon the response to 
therapy and the ability of the patients to 


return regularly for treatment. At pres- 
ent, 2 other patients are being treated 
with A P E (anterior pituitary extract ) 
and estrogenic substance with favorable 
response 

“Thyr(ud extract may be indicated as a 
metabolic stimulant in spite of weight 
loss Plenty of rest and a high caloric 
diet are valuable adjuncts." 

Case 1 — A white female, aged 18 years 
The onset of the loss in weight and associated 
sjmptoms was at the age of IS She had not 
menstruated by 16^ years of age, and the 
secondary sex characteristics had not ap- 
peared. At 16^ years of age the patient meas- 
ured S7yi inches, and weighed 69J4 pounds 
The external genitalia corresponded to that of 
a child of 10 years The thyroid gland was 
small, the pulse 68, regular, and low tension 
The heart was of the asthenic type Blood 
pressure was 90/52. The B M R was minus 8, 
serum cholesterol 1S7 mg Quantitative deter - 
mination of urinary prolan and estrin failed 
to reveal either hormone The blood showed 
.1 scccmdary anemia with no eosinophilia 

The therapy w^as • from lOl/j to 16^/i yeais 
23 initctions of antuitrm-S, with an incrcast 
in weight from 69 A to 73 pounds \fter 8 
injections the patient experienced pelvic cramps 
From 10*4 to 17 years, courses of anterior 
pituitary gonadotropic hormone ( Matin it> 
Inictor, \\crst) 1 cc subcutaneously 3 times 
ueekh I luring this pinod her breasts began 
to develop, and pnhic and axillar\ hair bicami 
more abundant \t 17 \e<trs her weight was 
77 pounils Bit\v(.en 17 <ind 17A‘ wars, stvcral 
rourses ot Matiiritv h actor alternated with 
tinmtnin orallv At i7F* yeais she “spotted” 
for tin fust tune Her height v\as OO incdies 
and Iki weight 81 A* iH>unds \t 17 >iars 7 
months, aiKJther coiirsi of ])ituitar\ gonado- 
tn^pic liornione as slu had not menstruated 
beyond the 1 ])eriod of spotting One month 
later she experienced hei first menstrinil period 
At this time her height was 61 inches, and her 
w’eight 86A pounds During the past 4 months, 
her menstrual pc nods ha\e been normal At 
18 years, her height was 62 inches, and her 
weight 97 pounds The secondary sex charac- 
teristics were normal. Over the lA years of 
therapy the growth gain was 4^2 inches, and 
the weight gam 27^ pounds 

Case 2 — A white female, aged 20 years 
The onset of a rapid loss in weight and asso- 
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ciated symptoms was at 15^ j >iars of age. 
Just prior to this, the patient had menstruated 
for the first time. Since then until 18 years 
of age there had been only 2 scant periods. 
\11 x-ray and laboratory studies were nega- 
tive At 18 years of age the patient measured 
r>3 inches and weighed 81 pounds. The diag- 
nosis from the gynecological examination was 
marked genital underdevelopment suggesting 
aplasia or extreme hypoplasia of the ovaries 
and breasts, extremely hypoplastic uterus and 
arrested secondary sex characteristics The 
B M. R was minus 11.6. Heart, normal. 
Examination of the urine for prolan and estrin 
failed to reveal either hormone. 

The patient has received periodic treatment 
with anterior pituitary gonadotropic hormone 
and estrogenic substance. Her menstrual pe- 
riods became established at 19 years, and are 
now regular. 

Pituitary Dwarfism 

Treatment — N. M. Taylor^ ~ reports 
favorable therapeutic results in 7 of 8 
cases of pituitary dw^arfisni (7 males, 1 
female) betw^een the ages of 11 and 
nearly 16 years, treated with 2 cc or 
(in 1 case) 3 cc. of anterior pituitary 
growth hormone — antuitrin-G — 3 
times weekly, and thyroid extract in 
dosage suitable to individual tolerance, 
the treatment being continuous for 2 
wars or more in 3 cases, over 1 year in 
4 cases, and for 8 months in 1 case 

Wlien treatment was instituted the age 
the bovs ranged from 11 vears 2 
months to 15 years ^ months, and that 
of the 1 girl was 15 wai^ Ml cases 
teceivecl growth hormone therain in tin 
form of antuitnn-( I, and all but 1 rc~ 
(.civul th>roid extract concomitantly Six 
cases received 2 cc thrice weekly, an<l 
the girl, 3 cc thrice weekl} The thy- 
101(1 extract ( Emplets-ParkeMlavis Co) 
ranged in individual tolerance from 5 to 
1 1 grains dailv The seventh bov re- 
ceived 2 cc. of the antuitnn-G thrice 
weekly for 7 months, but the response 
w'as relatively unfavorable, so that dosage 
was increased to 5 cc. thrae weekh 


This failed to elicit any more marked 
growth, however. Although he showed 
the least response in the series, his 
growth at the end of 1 year exceeded the 
normal increment by 0.2 inch. 

Of the cases eliciting favorable thera- 
peutic resfxinse, 1 grew at the rate of 5 
times the presumed increment, 1 trebled, 
and 3 more than doubled the growth 
anticipated on the basis of previous de- 
velopment. Also, ] quadrupled and 4 
more than doubled the normal increment 
for each individual age period. The 
annual increment ranged from 1.9 to 3.0 
inches, and 1 had an increment of 2 2 
inches in 6 months. 

In none of the cases treated for more 
than 1 year was there showm any evi- 
dence of a refractory period, or a time 
at wdiich response to therapy failed. In 
the 3 cases treated for 2 years or longer, 
growth in the second \ear actually ex- 
ceeded that of the first year. There was 
evidenced no phenomena which might 
be interpreted as representing a produc- 
tion of antihormone. 

Pituitary Basophilism 

Surgical Treatment — A. R, D Patti- 
son and W A G. Sw^an^^ state inhibi- 
tion of the secretory activity of tlie an- 
terior pituitary gland is justifiable in 
cases of Cushing's syndrome w'here the 
presence of an adrenal or thymic tumor 
has been excluded Should deep radno 
tliera})\ fail to accom]>lish this, then the 
implantation of radon seeds into the 
pituitary should \k performed 

This operation, perfornud on the 2 
cases iei)orte(I, was as fo!k»ws* The re- 
gion of the sellar diaphragm was exposed 
and 2 small longitudinal incisions w^ere 
made in the diaphragm through each of 
which 2 radem seeds were inserted into 
the sella The radon seeds were of 2 
millicunes dosage each with gold '^creen- 
age 
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'I 111 tirht case, a vvoiimn aged 26, ex- 
liiliited abdominal obesity, hirsutism, cu- 
taneous striation. amenorrhea, vascular 
h\])ertensi(jn, hyperglycemia, polycythe- 
mia. and slight skeletal decalcification, 
but ga\-e no cMdence of an adrenal or 
thymic tumor She experienced only 
slight improvement following 3 courses 
of radiotherapy The insertion of the 
radon seeds produced a much greater 
and more sustained effect, a.s evidenced 
l»v a lowering of the blood jire-ssiire and 
hemoglobin percentage, and a return of 
menstruation 

The second case, a girl aged IC. exhib- 
ited the same s\ mptomatology. but with 
greater skeletal dccalcificatioii Radio- 
iherapv and the retno\al of part of the 
.interior aiipeared to iia\e no inriuence 
on the disease, but thert was much im- 
pro\ement following tlte insertion into 
tlie i)ituitar\ of 3 radon seeds, e.ich of 3 
nnllu util's with platinum si. teenage 
I Ill'll was liistologutil \ eriticatioii of the 
di.'igiiosis 111 this case. <is the interior 
]iitnitar\ slmued thet_\])ical t looke cells 

1 hi .uitbors ( 1(1 not feel the iinplanta- 
iion has pni\ idl'd a “cure" for the dis- 
( .ise .\i vertheless. following the opera- 
tion there was loiisiderable improvement 
■ md complete removal of the menace of a 
progiessue h_\ pertension m both itiscs 
I he lesults trom the milhcurics in the 
SCI 011(1 c.ise were not strikmgh dit'tereni 
from those exhibited with the 4 milli- 
curies III the first ease, but this may be 
due to the fact the seeds in the first case 
were more favorably placed for influenc- 
ing the pitiiitarv ’.s activity , owing to the 
shape of the sella turcica 

Hoth patients are in excellent subjec- 
tive health, but there has been little 
change in their external configuration. 
However, their general appearance has 
been greatly improved by the disappear- 
ance of the facial hirsuties and plethora 


ANTERIOR PITUITARY-LIKE 
PRINCIPLE 

Influence on External Genitalia 
of Young Boys 

VV O. Thompson, N. J. Heckel and 
A D. Bevan^*^ report 28 patients be- 
tween the ages of 1 % and 37 years with 
undescended testes, treated with an an- 
terior pituitary-like principle (follutein, 
“A. P. L.”), m whom the rate of success- 
ful results therefrom was 22 per cent or, 
if 7 jiatients of over 1 5 years be excluded, 
33 jier cent 

In this grou]), no descent was pro- 
duced in any patient over 12 years of 
age The condition was bilateral in 11, 
3 of whom had had a unilateral orchid- 
ojiexy prior to institution of therajn 
'Phils there were treated 36 undescended 
tests in the 2(S cases In 22 instances 
the testes were m the inguinal canal, in 

14 they were within the abdominal cav- 
it\ Descent oiciirred in 8 instances, 1 
case showing bilateral descent In tin 
successful iiislanci's. where the data was 
extciisne enough to warrant conclusions 
the descent oi curved within 4 weeks In 
the (S jiatients who underwent operaini 
inc.isiiri's will'll the prolonged A I* 1 
treatment failed to jiroduce descent, ;uia- 
toiniial factors were found to h:iv( 
blocked the thei.ipeiitic effect The ther- 
ap_\ was tiierefore successful in 25 jiei 
cent ol till ji.iticiits, or in 22 per cent ol 
the total number of imdescended testes 
.and it. as has been noted, the 7 cases ovi'i 

15 years of age be excluded, the jicr- 
centages rise to 33 and 32, re.sjiectuelx 

The commercial A R L principle used 
was follutem (Squibb) and “A I’ I." 

( Ayerst ) . Although the strength of eai 1 1 
Is expressed m rat units, the methods of 
standardization are different; the R. I 
of follutem is stronger than that of 
“A R L ,” but no quantitative compari- 
sons betw een the 2 are yet available The 
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(lose varied from 100 units 3 times weekh 
to 1000 units 6 times weekly in all but 2 
patients, 37 and 30 years respective!}, 
who received 3000 units daily, 

Tn discussing the 8 instances of descent 
which this material produced in 7 pa- 
tients, the authors point out that 5 were 
of the type that commonly descends at 
puberty, z. e., they could be pulled down 
to a level between the extreme lower end 
of the canal and the upper end of the 
scrotum before treatment was started. 
Thus there were only 3 testes in the 
canal to prove absolutely the profound 
influence of the material However, the 
prompt descent in the successful cases is 
to be noted, particularly that of Case 1, 
in whom the descent of the left testis, 
despite Its being high in the canal, oc- 
(.urred at the end of a total 623 units of 
follutem or early in an additional 3-week 
course of 550 units Another case had 
descent of the right testis from the middle 
of the canal after a total dosage of 2125 
units of follutem. 

d'he most striking influence of this 
material was evidenced not so much in 
the descent of the testis as m the growth 
of the genitalia Genital growth was jiro- 
duccd in 15 of the 28 patient^, and in 11 
!t was marked These change^ occurred 
m most instances so much before the age 
of puhert} that there can he no doubt of 
tlieir being the result of therapv \ con- 
dition simulating prematine ] albert \ was 
produced m 1 jiatients 7 and yvdv^ old 
wnli undescended testes and in a bo\ 4 
\ears old with one atrophic testis The 
lienis liecame as large as that of an adult 
h'hc're was also enlargement of the scro- 
tum and the prostate, a growth of pubic 
hair, a change in the pitch of the voice 
and, in one instance, a growth of hair on 
the side of the face The mciease m si^e 
of the prostate seemed coincidental with 
that of the penis. The bo\s showing an 
me r(‘asc* in the size of the genitalia bc*- 


came more virile and lielligerent. This 
increase in size of the genitalia apjieared 
more markedly before the age of puberty, 
but it did occur in a man 37 years old 
It is to t>e advised, however, that exces- 
sive genital growth can be avoided by 
careful control of the duration of therap} 
and close observation of the patient. 

The material may be of further thera- 
peutic \alue m (aj facilitating (jperative 
correction of hypospadias and epispadias : 
by enlarging the penis and scrotum, the 
treatment being given for at least 2 
months to all patients with undescended 
testes, regardless of the age; (&) follow*- 
mg operation for imdescended testis w^hen 
the testis has not been brought to a sufii- 
ciently low' level : Cited, descent m 2 of 5 
cases; and (c) in the treatment of hypo- 
genitalism Cited, growth in 9 of 12 
patients, largely of the Frohlich type 

Precocious Sexual Development from 
an Anterior Pituitary-like Principle 

\V. ( ) Thompson and X. J Heckel-^' 
report 3 cases of }Oung boys with uri^ 
descended testis, 2 of whom received 
trc‘atnient witli follutem and 1 with 
\ k I. and maturity factors, which 
resulted in the de\elupment of a syn- 
drome simulating premature ])uhert\ 

The first case was a boy, aged G vears 
and 7 months, with failure of descent of 
the right testis His IxkI} C(nU(Hir yva*- 
normal, but hc^ was slighllv short for In'- 
age In the erect posture the right testi^ 
was at the level of the external ring, but 
could not be dts]>laced downward ddicre 
was cpiestion of a right inguinal hernia, 
accounting perha])s for a jjainful swelling 
which had occasional! \ occurrecl since the 
age of 2 months The jienis measured 3 8 
In 1 9 cm and the lett testis 2.2 by 1 2 
cm The ])rostate was not pdl])al)le 
dVeatment with follutein yvas instituted 
the dosage being rapidlv incnxased until 
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201) R V were being gnen 6 times a 
week. 

The growth changes in response to the 
folliitein were ininiediate and rapid. At 
tlie end of 1 month the right testis w^as 
felt just above the upper end (jf the scro- 
tum with the patient in the upright posi- 
tion and could be pulled into the upper 
end of the scrotum The penis and 
scrotum w’ere larger, the [irostate was 
about 2 cm m diameter, and erections 
were more frequent There w’ere several 
])ubic hairs as much as 0,9 cm long, and 
the voice had begun to low’er in pitch 

\s the therapv was pursued the in- 
crease m size of the penis, scrotum and 
prostate, and the development of pubic 
hair continued to be rapid At the end of 
2 months, after a total of 7570 units, the 
penis had grown 1 5 cm. The further 
increase in size of tlu i)enib was about as 
great at the end of 4 months, 7 hy 2 cm , 
as at the end of 1 1 months, 7 in 3 2 cm 
\l the end of months, after a total 
dos<ige of 47, .370 units, the right testis 
was small (U7 cm in diameter), hard 
and soil in tiie upper end of tlie scroliiin, 
Iving attached to a ]H)Uch that had hist 
Ikc'ii noticed after 1 niontlCs therapv, and 
winch In this time had (‘iilarged and 
( \ic‘nded nioic tliaii 2 5 cm downward 
from the u])])er end of the scrotum 

1 he ])enis now measured 7 3 In 3 2 
tin (laiger than his father’s), and the 
left testis measured 2 ^ iiy 1 4 cm. Tlie 
\v\\ testis was at a much lower level and 
tlu* scrotum was much larger than before 
treatment was started The ])rostate was 
I lie same as after S months’ thera])y. 
about 3 cm in diameter The \mh\c hairs 
were abundant and measured as much as 
7 cm long Erections continued to lie 
fret 1 lien t 

( )ne \ear after institution of therapv. 
oj)erati\e measures had to be undertaken 
for a strangulated hernia The operation 
disclosed at the upper end of the scrotum 


an atrophic wdnte testis about 1 5 by 0 7 
cm in size. A tunica vaginalis was 
formed from part of the peritoneal pouch 
and the testis placed in the scrotum. 

The B M R. taken at the beginning 
of treatment show^ed minus 11. This fell 
to minus 16, 7 months later, but subse- 
quently returned to minus 10. The in- 
crease 111 weight and height during the 
first 7 months, the period which also 
showed the greatest genital development, 
was 4 2 kg and 9 5 cm At this same 
time the epiphyseal lines of the knees and 
elbows showed about normal develop- 
ment, and 4 months later there was no 
evidence of any premature closing 

The second case was a boy, aged 9 
v'ears and 1 month, with undescended 
testes ( )j)erativ^e procedures had failed 
to bring them to a sufficiently low level 
bAch testis vv’as about the size of a ^'small 
chenw,” and was located at the junction 
of the scrotum and the opening above 
Xssociated with each testis was a small 
hernia 4 he ])enis measured 4 1 by 2 2 
cm The ]>rostate was barely palpable 
Hie ])ubic liair was just a fine fuzz 
'rreatment with follutein was insti- 
tuted, the dosage being lapidly increased 
to 200 R E (> times a week Wbthin 11 
(lavs, aft(‘r a total dosage of onI_\ I s20 
units, the ]Hiiis had increased 1 3 cm , 
. 111(1 the ])rostate was about 2 5 cm in 
(lianu‘tcr Ibections had liecome more 
fre(|Uent There was no definite change 
in the ])osUion of the testes \t the end 
of 2 months, after a total dosage of 7720 
units, eacli testis was the size of 'ba large* 
cherry,” and seemed to he at a siightlv 
lower level At the end of a little over 4 
months, after a total of 17,320 units, the 
penis measured 7 hy 3 cm , which was 
about as large as it was at the end of <i 
\ ear’s therapy. The prostate was about 
2 5 cm in diameter. The testes were at 
a slightly lower level in the scrotum, 
wdnch was enlarging The pubic hairs 
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had grown slightly. Soon the boy's voice 
w^as lower in pitch, he w^as aggressive, 
and his muscles w^ere hard. The testes 
continued to descend a little. At the end 
of 8 months' therapy the penis measured 
7.6 by 3 cm., the right testis 3.2 by 2.4 
cm and the left testis 3.5 by 1 9 cm 
Ikit at the end of a year’s therapy, after 
a total dosage of 34,720 units, the penis 
measured 7 by 2.9 cm , the right testis 

2 5 b\ 1 9 cm. and the left testis 3 2 by 
1 9 cm The pubic hairs w^re the same 
as 2 months previously, scanty but as 
long as 5 1 cm. 

Hefore commencing therapy the B. M 
R. had shown a minus 4. At the end 
(jf 9 months it showed a minus 5 Dur- 
ing this same period the w^eight gain 
w’as 8 5 kg. and the height gain 9 cm. 
X-rays of the knees and elbow’s, first 
done 8 months after institution of ther- 
apy and again 8 months subsequent to 
that, show'ed the development of the 
epiph} ses to be normal. 

The third case w'as a boy, aged 4 
>ears and 11 months, with a supposed 
failure of descent of the left testis It 
was first thought the peritoneal process 
was felt in the scrotum on the left, but 
the testis Itself was not felt Ho\\e\er, 
the subsequent finding of a small atropine 
mass on the left side of the scrotum sug- 
gests the testis to have been in the 
scrotum but was nut felt due to its small 
si/e It IS also possible that the treat- 
ment may ha\e produced descent of this 
Miiall atrophic testis The penis measured 

3 8 by 1 6 cm and tlie right testis 2 9 
h_\ 17 cm Treatment witli \ R L and 
maturity factors was instituted, the dos- 
<ige being rapidly increased to 2U0 R L’ 
of \ I' L. and 25 R U of matunU 
factors 6 times a w'eek. Within 8 da\s, 
after a total of only 1120 units of A P. L. 
and 150 units of maturity fact(jrs, the 
penis measured 4.1 by 2 9 cm and the 
right testis 3 8 In 2 9 cm : the 


testis was re]^jrted not palpahk 1 he 
prostate was not palpable. 

Fi\e weeks later, after a total of 
4320 units of .\. F. L. and 550 unit"* 
of maturiu factors, the |>enis measured 
6.7 by 2 1 cm. and the right testis 3.2 
by 1 7 cm A small mass on the left 
side of the scrotum may or nia\ iKit 
have l>een the left testis The prostate 
had enlarged, and erections had become 
more frequent. 

One month following this the dosage 
was increased* A, P. L , special strength 
— 500 R U. per cc instead of 100 R V 
per cc — w*as employed Thus the dose 
was 1000 R. U. 6 times a week The 
dose of maturity factors remained un- 
changed. 

After 4 months of therap}, with a 
total dosage of A. P L 29,020 units and 
maturity factors 1925 units, the penis 
measured 7.3 by 2.4 cm. and the right 
testis 3.8 by 2 1 cm The scrotum was 
unusually well de\ eloped for his age, 
A small nodule about 0 4 cm had ap- 
peared on the left side of the scrotum 
and was thought to be the left testis 
The prostate was full and measured 
about 3 cm. m diameter. There was a 
definite growth of pubic hair, winch was 
as much as 2 5 cm long Alth<aigh some 
of the injections were missed, after 7 
months’ therapy, with a total dtjsage 
of A P L 55,020 and matunt\ factors 
3225 units, the jienis measured 0 7 In 
2 5 cm and the right tesiis 3 2 bv 1 ^ 
cm The small no<lule on tlu* left was 
thought In Ik tlu left testis, ^iiice w hal 
seemed to be a \as deferens was felt 
abo\e It The left side of tlu* scrotum 
was not s<» well developed as the right 
The prostate bulged into tlie rectum and 
was about 2 5 cm. m <Iiameter Pubu 
hair was as much as 3 8 cm long li 
was not known wliether the little ban 
on the side of the fate was «hu to tlu* 
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treatment or not. Any huskiiiess in the 
voice was debatable. 

Four B. AI. R. readings over the 8- 
month period showed from plus 1 to 
minus 10 The weight gain had been 
2.1 kg and the height gam 2 cm. X-rays 
done 3 months after institution of ther- 
apy showed the ossification center for 
the capitellum was present in the elbow's 
No other ossification centers were seen 
\I1 the ossification centers w'ere present 
and w’ell developed m the knees. 

In summary, there w'as a marked in- 
crease in the size of the penis, scrotum 
and prostate and the development of 
piihic hair, w'hich was in striking con- 
trast t(» the lack of definite increase in 
^ize of the testis The testes remained 
^nlalI in comi^anson with other parts 
')[ the genitalia The growth of the 
i^emtalia seemed to leacli a maximum 
«jUK'kl\ The special stteiigtli \ P L did 
not seem to produce aiiv greater influ- 
(Mice on the si/e of the genitalia than 
ihi‘ ^mailer dose \ iirirked sUsceptibiliU 
fo ilk giowth siiniuliis ot \ P P has 
been noitrl in otlier cases, >,inall doses 
obtaining rt'inaikalik me tease in size of 
tilt* gcint.dia The su^ceptdnht) to this 
^iiinuhis <i])pears to Ik* greatei lieforc 
}nilK‘rt\, although it is not eiitireh <ihsent 
itit r puhert_\ I'his nuitenal has ])io~ 
diut‘d genital grov\tli m a thild 3 \eais 
old and in a man 37 \(‘<ns old Tlu* 
iiuclhinisni of the giowih lesponse is 
not |^^ecI^eK det'ined It is not known 
uluthti spcTinatogenesis oca ur red in tlu 
^ c.i^c s n*i)( n'ted 

Vntihormone Studies in Boys Treated 
with Anterior Pituitary-Like 
Hormone for Genital 
Underdevelopment 

< 1 . B. reports his studies lu 

19 buys between the ages of 7 and 13 
\ears, having genital underdevelopment 
varying from genital hypoplasia to mtra- 


abdominal cryptorchidism, treated, and 
being treated, with some commercial 
brand of A P L principle from the 
urine of pregnant women, w'hose sera at 
no time revealed the presence of anti- 
hormone, either during treatment or (2 
cases) 21 to 24 months after discon- 
tinuance of therapy 

The total amount of A. P. L. hormone 
administered to any one patient varied 
from 11,200 R U given over a period 
of 3 months, to 112,300 R. U. given 
over a period of 17 months. The com- 
mercial brands used w'ere. follutein, an- 
tuitrin-S, antophysin, and “A P. L ” 

Wbth the exception of 2 cases, all 
specimens of sera were taken for ex- 
amination during the course of treatment 
with A P. L. hormone, at a time when 
It was thought the patient had received 
sufficient hormone to develop any antag- 
onistic substances In the other 2 cases, 
sera w'ere sent for examination, not dur- 
ing, but after treatment with A P. L 
hormone luid been discontmued for 21 
and 24 months resiiectivel} In all, 20 
tests were iiride on the 10 cast*s, 1 ])a- 
tient undergoing 2 tests at dift(‘ient 
periods 

In discussing the casc‘s, llu* aiithoi 
.idmits then* weie times, in c<ises with 
marked iindei dev elopmenl who wc*re re 
cening intensive thenijn, that the jios- 
sihle existence of antagonistic' bodies was 
suspected d'his was at the ])eiiod of an 
ap])tiient occasional relative slowing-u]) 
of ])rogress, or w'hen theix* was <i siig 
gestion of a halt m the de\t‘]o])inent ddu‘ 
dosages w’ere then mcrc*ased, or the 
product changed, and with these changes 
the sluggish responses or retardation in 
])r()gress w^ere overcome, so that progress 
was resumed, and eventually in most 
cases the hoped-for results were attained 
If no antihormone exists, the slowing- 
up or halt in the progress might be, 
and more than likely is, caused by a 
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tolerance in the patient to the particular 
brand of A. P. L. hormone used so in- 
tensively. 

There were, however, cases of a severe 
type, especially those presenting intra- 
abdominal cryptorchidism and the occa- 
sional case of inguinal cryptorchidism, 
where even increased doses and intensive 
treatment, or a change of product, failed 
in any testicular formation or in com- 
plete descent of the testes after descent 
had begun. The author again admits the 
possibility of antihormone formation 
being a likely cause for the unfavorable 
])enod, but points out that, although 
testicular descent could not be accom- 
]jlished, there was always enlargement 
and development of the existing hypo- 
]Dlastic gonad, and stimulation and de- 
velopment of the secondary sex char- 
acteristics This was evidenced by marked 
sexual skin congestion, enlargement and 
e\'en hypertrophy of the penis, develop- 
ment of the scrotum, and production of 
suiirapubic hair The author feels such 
evidences of stimulation and development 
of the secondary sex characteristics pre- 
cluded the existence of antihormone even 
though, m several cases, the crvptorchid- 
isin could not be corrected He neverthe- 
less admits it would be imprudent to 
negate the antihormone theor\ since onl\ 
20 blood tests were made, despite the 
faet the\ were all negative In the au- 
thor’s view, a true mechanical (jbstruc- 
tion existed m those few cases wdiere 
neitlier increase in dosage iioi change 
111 product could initiate or coni])lete the 
descent of the testes. 

Clinical Indications for Anterior 
Pituitary-Like Sex Hormone 

R L. Schaefer, E. A Sharp and J 
Lanimy,-^ present a comprehensne 
report on the clinical application of the 

\ P L principle (antuitrin-S ) , exem- 
plified in 16 cases of genital Inpoplasia 


and cryptorchidism, 15 cases of amenor- 
rhea, and 13 cases of menometrorrhagia, 
in which the therapeutic results were uni- 
formly good W’here treatment was indi- 
cated. 

They feel that the A. L. extract 
from the urme of pregnancy, usually re- 
garded as containing follide-ripenmg 
and luteinizing factors, has a presumptive 
indication for clinical use by reason of 
its gonad-maturing action demonstrated 
in immature female rats. In theory, 
therefore, its obvious application should 
be m subjects manifesting delayed sex- 
ual development. The basis of the au- 
thors' report is the practical demon- 
stration of this theoretical sex-maturing 
action. 

The jx>tency of the A P L. extract 
from the urine of pregnancy used in 
these cases, antuitrin-S, is expressed in 
rat units determined by the induction of 
corpora lutea within 96 to 100 hours 
w'hen the extract is injected in 6 doses 
(twice daily for 3 days) into female 
w’hite rats 26 days of age One rat unit 
IS the minimum quantity of urine extract 
winch will cause the formation of 1 or 
more corpora lutea under the afore- 
mentioned conditions. Since the age (>f 
the rats, food and other factors modif\ 
l)i()assa\s of a quantitative nature, ratl- 
in this test are selected from a co]on\ 
the members of which are known to be- 
come sexualh mature in 50 to 60 (lax's 
The acxnracx of the assax is furthn 
enhanced h_x using a gioup uf 10 oi 
more animals on eadi dosage and acce])t- 
ing as the minimal eftectixe dose* ili<it 
xxhich induces corpora lutea in ^>0 pei 
cent of the group 

( )f the 10 cases exhibiting genital 
h\])Oplasia and crx])torchidism, 13 had 
Frohlich’s sxndroine, 4 of xxhich also 
manifested cryptorchidism , 2 were crxpt- 
orchids of normal statural end(X"rme 
tx])e and 1 was a cast- of infantilism 
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The reMilth were uniformly good in all 
but 2 cases: 1 in whom surgical pro- 
cedures were very likely necessary, the 
other, the case of infantilism, who was 
probably incapable of response to ade- 
quate normal pituitary stimulation (male 
gonadal hormone rather being indicated) 
The ages ranged from 7 to 19 ; the dura- 
tion of therap 3 % from V/j months to 
1/4 years with periods of no therapy in- 
clusive; the dosage, from 2 cc. twice 
weekly to 5 cc. thrice weekly, the aver- 
age being 3 cc. thrice weekly; the total 
dosage, from 3600 R. U to 31,200 R. U. 
The cases showing obesity and a de- 
creased 13 M R W’ere given, in addition, 
a low' caloric diet and thyroid extract 
to tolerance. 

The authors stress that although there 
Is a theoretical ohjection to the admin- 
istration of an\ substance capable of 
producing sex precocity (as there nia\ 
be in turn earl\ epipluseal closure), 
there Is n(» contraindication at any age 
le\el, if the material is used wisel\ for 
3- to 6-week periods m the dosage indi- 
eated '1 lu \ fuither point out the utter 
falku\ of withholding hormonal treat- 
ment from sueh jiatients in the lioj^ 
natUM* will strike a halanee 

Flic ainenonlieic grou]), ranging in 
agt troiii 13 t<i 28, included 4 present- 
ing also a t\pKaI adiposogenital jiitiii- 
tatisni \11 cases were regarded as ha\- 
ing gonadal imniatunt\ lienee theehn 
was Used in conjunction witli the A. P.L. 
factor The \ R f. extiact was given 
whentner possible for 2 weeks imme- 
diate!} following a period of bleeding, 
with the‘ theehn being given during the 
2 weeks preceding the expected men- 
strual ])enod as a replacement agent 
This senes of injections w'as repeated, 
then followed by an initial 2-week and 
a subsequent 3-w’’eek rest period, ‘hn 
the expectation that the alteration of 
treatment would eventually coincide wuth 


the proper hurmomc phase of the men- 
strual cycle.'' All patients showed a re- 
sponse to treatment, if the establishment 
of the menstrual cycle may be considered 
as such The authors admit there has 
not been time enough to permit proof 
of maturation of the ovary. The aver- 
age dosage w'as, antuitrm-S, 2 cc. 2 to 3 
times weekly for 2 w^eeks, then theehn, 
1 cc 2 to 3 times weekly for 2 weeks. 
The duration of therapy ranged from 
3 months to 3 years. 

The patients with menometrorrhagia 
ranged in age from 20 to 47 years The 
response to the A P. L extract in 6 
cases W'as entirely specific The authors 
feel that the I^eneficent eflfect of the 
gonadotropic extract was due to the 
bleeding being associated with immature 
state of the gonads. The other 4 cases, 
whose age range was 40 to 47 years, w'ere 
treated with larger doses of the A P L 
factor to show, in contrast to younger 
women’s almost s])ecific response to this 
therajiy, the indifferent or variable efifect 
on bleeding wlien tlie gonads are m 
the meno])ausal or senescent stage of 
function Tlie dosage in the 6 cases 
ranged from 2 to 4 cc of antuitrm-S 
twice to 3 times weekl\ In the 4 cases 
the dosage ranged from 2 cc of antuitnn- 
S twice \\eekl\ to 2 to 10 cc. daily, the 
ma\iinuni for 2 weeks only. 

d'he authors achise that treatment lie 
])rol()nge(l and continuous before cimclud- 
ing that the existing imbalance cannot 
be corrected Inirther, in their ojiinion, 
the anterior jatuitary-like sex hornioiu 
is the maturing factor of the gonads 


THE SEX HORMONE EXCRE- 
TION FOR CHILDREN 

R B Oesting and B Webster,-'* re- 
port their determinations of the an- 
drogenic and estrogenic excretion ot 
children, based on the 24-hnur urine 
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specimens from 43 boys and 16 gIrL 
between the ages of 3 and IS years, 
which reveal the androgenic excretion 
to have a gradual rise from early child- 
hood to adult life, and the estrogenic 
excretion to have, contrariwise, a distinct 
rise at puberty 

At 3 years of age, in the boys, the 
male hormone excretion was either a 
trace, 2 7 or 5 6 I. U per 24 hours 
The high for 6^^ years of age was 11.2 
I U per 24 hours. The high at 9 years 
of age was 16 I U. per 24 hours. The 
a])pearance of female hormone m the 
urine did not occur in assayable quantity 
until 12 % years of age, when 10 I. U 
of estrone were determined The high- 
est determination was 30 I. U. of male 
hormone and 30 I U of estrone in a 
child of 13 The determination at 15 
years of age was 24 I. U. of male hor- 
mone and 50 I U of estrone 

-SVj years of age, m the girls, 
the excretion of male hormone was 2 
[ U per 24 hours This increased until, 
at 10 years of age, 112 I I" per 24 
hours were determined At this time 
the first assa}able <[uantit\ (A female 
hormone appeared, 10 I I" of estrone. 
The highest determination was at 1312 
years of age, when there was found 20 
I U of male hormone and <S0 I. U of 
estrone ])er 24 hours The highest de- 
terinnution of female hormone at 14 
fears of age was 80 I I' of estnme, with 
18 7 [ U of male hormone per 24 hours 
Xnother child at this age had 22 7 1. T 
of male hormone and 30 I U of estrone 
])er 24 hours 

It may be seen, therefore, that there 
was a gradual rise in male hormone ex- 
cretion from early clnldlKjod on through 
]ml)erty. since the axeragc adult excretes 
40 to 50 I U of androgen per 24 
hours The much smaller amounts of 
estrogen ])r(xluced and the distinct rise 
at ]>nl)erl\ lead to the hyjiothesis that 


puberu, as affected by androgens, is a 
somatic tlireshold reaction, and that the 
increase in estrogens at puberty and 
their action combined wdth male hormone 
plays a more important part in the 
development of the adult form and in 
the closing of the epiphyses and other 
changes of puberty. This is emphasized 
by the observation, boys do not excrete 
estrogens in measurable amounts until 
they reach the age of 13 or more, 
whereas girls of 10 to 12 are already 
excreting estrogens. Although uncon- 
firmed, this may indicate the earlier ar- 
rival of puberty in girls. 


THE TESTES 

Observations on the Male 
Climacteric 

H R. Donald^'*^ presents an excellent 
and comprehensive survey of the male 
climacteric, wdiich he defines as *'not 
a definite epoch, but an ill-defined state 
of potential ner\ous instability, charac- 
terized by certain modifications m physi- 
cal structure and by a great variety of 
functional disturbances. The onset, in- 
tensity and duration of these nervous 
lihenoiiiena ma\ be influenced b\ sev- 
eral conditions, but fundamentally the\ 
are the result of 2 jjrincipal intrinsic 
factors, namely, the basic neuroendocrine 
constitution of the individual, and the 
degree of glandular involution which oc- 
curs with age The age of onset of the 
climacteric in males, as well as in fe- 
niciles, is for this leason extremeh \:iii- 
able " The age range of most of the 
author's patients was 50 to 70 \ears, 
hut there were typical cases at 42 and 
70 }ears lie ofifers 9 cases illiistrati 
of the sMiqitomatulugy and the results 
of therajn He further stresses the insid- 
ious development of the cliiiiacteric state, 
,in<I the rapid estahhsliinent of permanent 
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degenerative changes in the tissues, ad- 
vocating, therefore, attentive early diag- 
nosis and prophylaxis. 

The results of urinary determinations 
for gonadotropic hormone have been 
confusing and contradictory, due to lack 
of standard methods of extraction and 
estimation. That there is a great reduc- 
tion in the male hormone excretion after 
the age of 50 is agreed upon by most 
investigators, and no cyclical variation 
in excretion has been demonstrated in 
the male. 

The clinical characteristics of the male 
climacteric reveal the functional disturb- 
ance is not confined to the gonads Thus, 
mild and medium degrees of m\xedema 
are relatively common, and true hyper- 
thyroidism may occur occasionally There 
have been cases of diabetes and, in the 
author's experience, several cases with 
symj)toms strongly suggestive of corti- 
cal deficienc\ and even of Simmonds' 
cachexia Therefore, the occurrente of 
such ])o!\ glanduiar clisturhaiiees inusi be 
carefullv borne m mind 

Of the phvsical changes, the somewhat 
average tendeiuy to i)ut on weight is 
less signifR<inl than tlu* almost co^^tanl 
cliang(^s in the (listribiition of suhcutane- 
oiis fat Tins comniences to collect both 
within and on the walls of the abdomen, 
W'lth ])ads of fat ap])C‘aiing above the 
pubis This change in configuration oc- 
curs even when the bodv weight niav he 
declining, thus making the hod\ inon* 
pear-shaped The hair growth hecannev 
less vigorous, and there is a gnidiail 
regression to neuter ty[)e 

Kut most typical of all au‘ the psv- 
cliological changes, w^hich are a progres- 
sive loss of physical and mental energy, 
lessening of concent rati v^e powers and 
self-confidence, and decline of satisfac- 
tion in former interests and pleasures, 
with a characteristic unreasonable de- 
pression and pessimism There may 


sometimes be an increased sexual desire, 
more than likely from psychological rea- 
sons, but more often there is a waning 
sexual interest 

Most of the changes in function are 
due to instability of the autonomic nerv- 
ous system, with only a few being of 
endocrine origin. The circulatory changes, 
such as diffuse or localized peripheral 
arterial spasm affecting the limbs, the 
head, and the coronary or retinal ves- 
sels, are of utmost importance as they 
may ultimately be responsible for is- 
chemic degeneration. A usual cardiac 
complaint is palpitation The functional 
“heart attacks," wfinch are not uncom- 
mon, end ver\ often m characteristic 
drenching jierspiration The changes in 
respiratory function are important be- 
cause of the fibrotic changes which may 
quick! V become established m the lungs, 
and are iisuall}/ characterized by catarrh 
in the upper passages, tightness of the 
chest, and spasmodic asthma The gas- 
trointestinal tract is often mildly at- 
tacked, but there are also fre(juent biliary 
or renal calculi giving rise to trouble 
\ \er\ common complaint is frequency 
oi nocturnal urination, thvrc may also 
be enlargement of the* iirostate I'he 
skin may be affected In the circulator} 
changes (d'lie author has had several 
cv'ises of angioneurotic edema, particular!} 
of the face, who resjionded vein well to 
PXMtiiK‘nt ) And the eves are vein ('iften 
(lc*e]>l} affected 

When diagnosing, great c<ne must be 
taken to exclude organic conditions, such 
as tumors, infections of the njiper res- 
piratory tract, and renal and cardiac m- 
sutficiencies, and }et, after tins has lieen 
done the true origin of the symptoms 
often remains doubtful When this is 
the case, the author recommends that 
testosterone propionate therapy be given 
a trial It is pointed out, how^ever, that 
improvement on this treatment will be 
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in ration to the extent of gonadal rebpon- 
sibility On this factor, and the extent 
of established organic change, is the 
prognosis dependant 

Treatment — The author begins his 
treatment with injections of 10 mg of 
testosterone propionate on alternate 
days, reducing the dose as soon as the 
symptoms are controlled. Subsequently 
the regular intramuscular administration 
of 5 to 10 mg twice to 3 times weekly 
IS sufificient for the average case Im- 
provement has usually occurred within 
a week or 10 days. The duration of 
treatment is extremely variable. The 
dosage in some cases may be radically 
reduced in 6 months, but in others it 
may have to be maintained for 12 months 
or longer. 

The improvement from the treatment 
is in some cases almost dramatic. The 
psychological symptoms are generally re- 
lieved before the functional disturbances 
The patient feels stronger, his energy 
and outlook are much better; the whole 
tone of his physical and mental setup 
becomes greatly improved If there is no 
gross organic change, the same improve- 
ment will be noted in visceral function 
The breatliing becomes easier, the tight- 
ness in the chest disappears, and the 
nocturnal asthma often obtains amazing 
relief Angina pectoris and cardiac at- 
tacks ma} be absolutely controlled The 
frequency of nocturnal urination and the 
ab(l( )minal disturbances often resp< md 
with great rapidity 

Several of the cases are as follows 
Case 2, aged 5S, with a nocturnal cough 
for d months, and in addition, attacks 
of asthma and jM'onounced physical ex- 
haustion The attacks of asthma were 
occurring regularly ever\ night at the 
time of examination His w'eight had 
been increasing for the last }ear His 
libido had been absetit for 3 or 4 \ ears 
Any exertion w^as follow'ed bv prolonged 


dvspnea. After 2 weeks' treatment of 
5 mg, of testosterone propionate twice 
weekly he felt much better in every way, 
but the asthma was still present. Six 
weeks after beginning therapy he was 
free of asthma, and felt greatly improved 
in every way. 

Case 7, aged 53, with severe pain, 
usually localized in the epigastrium but 
sometimes in the left iliac fossa, for 12 
months There w^as a constant feeling of 
nausea, and vomiting occurred 2 or 3 
times w’eekly. After 2 months’ treatment 
of injections twdee w^eekly of 5 mg. he 
w’as completely free of symptoms 

Eunuchoidism 

Effect of Testosterone Propionate 
on the Genitalia, Prostate, Secon- 
dary Sex Characters, and Body 
Weight — A T Kenyon^ reports 4 
eunuchoids treated with 25 mg. daily of 
testosterone propionate, subcutaneously, 
from 5 to 7 times weekly for 28 to 99 
da>s, of whom 3 received extended treat- 
ment of 10 to 25 mg 3 to 7 times 
week!}, with interruptions, until the 
146th, lOSth, and 163rd days. The re- 
sults w'ere au earl\ increase m erections 
in all 4 cases, enlargement of the penis 
in 3. enlargement of the prostate in 4 
distinct deepening of the voice in 2, an 
increase in sexual hair in 1, hvpertroph} 
of breast tissue in 1, no change in the 
size i\\ the testes in 2 cases studied (hut 
sperm disafipeared during treatment in 1 
of these, to reappear later) There w^as 
a marked increase in body weight in all 
4 accom])anied by increased appetite in 
2 and 1)\ exident edema in 2 Then 
was a slight increase in the B YT R 
of 1 

The eimuclioidism reported had tht 
sMiiptoins Ilf testicular deficiency The 
testes were retained m the abdomen or, 
if in the scrotum, w’ere small Tht‘ penis 
and prostate were hypoplastic Erections 
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usually occurred, but ejaculation was 
absent or scant, with few or no sperm. 
The excretion of androgens m the urine, 
in these and in other studies, averaged 
about a third of that in the normal, but 
the values for low normal may be over- 
lapped Estrogens have likewise been 
diminished Treatment of this condition 
in the adult with pregnancy urine has 
as a rule been unsatisfactory 

The decision of the dose of testoster- 
one to be used in the treatment of eu- 
nuchoidism may be based on the fact 
the average normal excretion of andro- 
gens in the urine of young men amounts 
to about 70 I. U. daily This represents 
the activity of 7 mg. of androsterone, or 
21 mg of dehydroisoandrosterone, both 
of which substances are present in nor- 
mal urine It is very probable that a 
calculated daily loss through the urine of 
7 to 21 mg of testosterone represents 
only a fraction of the total testosteione 
disposed of l)y the organi^iii The daih 
dose of 25 mg testosterone proinonatc* 
selected for this and other ^tudi{*s in not, 
therefore, unreasonabU high 

\ more coni])lete suniinai v of tin le- 
>ults in the 4 cases reported is as fol- 
lows Cases 1, 2 and 4 reached 97 5, 
177 5 and 55 ni<;; of te^tosterolle, in 2 5 
iii.it doses, in 7h, 12v\ <iii(l 24 (la\s, te- 
'>pu'ti\ely In C as(‘s 1 and 2 tliere w<is 
an iiKrt‘ase in erections <iii(l an elonga- 
tion uf 1 cm or inoie in the penis, «an(l 
m ( ase 1 the de\elopineiU of small but- 
tons of buast tissue, Init m no instance 
did jirostatic tissue increase clearl\ in 
<imount In Case 2, 125 nig of testos- 
teione pr()])ionate in 5 mg doses in 34 
da\^s was ^141 veil with the iiroductioii of 
increased erections and further elonga- 
tion of the penis by 1 cm , but again 110 
change appeared in the i)r()slate The 
absence of prostatic change, tijgether 
vMtli the theoretical considerations of the 
proper dosage, led to continuing with 


larger amounts of testosterone propio- 
nate. 

Thus Cases 1, 2, 3 and 4 received 25 
mg. of testosterone propionate, subcu- 
taneously, from 5 to 7 times weekly for 
28 to 99 days Thereafter, Cases 1, 2 
and 3 received 10 to 25 mg. 3 to 7 
times weekly, with interruptions, until 
the 146th, 108 and 163rd days respec- 
tively. In all there was an early increase 
in the frequency of erections and a 
marked increase m the size of the pros- 
tate (day 12 to 36) with recession after 
discontinuance in the cases studied (2 
and 4) The penis elongated from 1 to 
2 cm in all but Case 3, but this enlarge- 
ment did not progressively increase dur 
iiig the course of treatment Enlarge 
inent of the scrotum was not especially 
striking In Cases 1, 2 and 4 there was 
a distinct deepening of the voice (day 
27 to 95, 26 to 36, 28), and the excep- 
tion, Case 4, had a fairly det^]) voice to 
begin with In Chises 1 and 2 there was 
a striking (le\elopinent of hair m the 
pubic area, up the Iinea alba, over the 
thighs and on the face (clavs <->5, and 64 
on ), whereas m t <ise 3, wEo was further 
advanced to begin with, the hair increase 
althongli distinct was more moderate* 
( (lav 54 on), and Case* 4, who was 
tUMted for 28 days, showed no change m 
h<ur growah l^ecession m the si/e of the* 
jHaiis and of tlie ])r()st<ite‘ after sto])])ing 
tieatine*nt occurre*d 111 tlie 2 cases al- 
iwadv mentioned (2 and 4), 111 which 
opportunities for such ohservatioiis were 
tM-ovi(led In Case 1, nubbins of lireast 
tissue, 3 l)y 2 5 cm m diameter, ap- 
jieared under the nipples, and in this and 
Case 2 a slightly opalescent fluid could 
he expressed therefrom In the 2 cry])- 
torchid patients (1 and 2) the testes did 
not descend, but m view of the scars of 
previous surgery the integrity of the tis- 
sue in and about the inguinal canals had 
been destroyed The 2 with testes in the 
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scrotum showed no changes whatever m 
either the size or consistency of these 
organs, although careful measurements 
were made. In Case 3, the few’ sperm, 
w’hich had been present in the semen 
consistently for 5 months, disappeared 
during treatment and reappeared 1 
month after discontinuance. An acni- 
form eruption appeared on the face of 
this 1 patient Libido was increased in 
Cases 1, 2 and 3. 

Remarkable and, at the time, com- 
pletely unexpected w’as the consistent 
and considerable gain in body weight 
In the 4 cases the gain in 10 days w’as 
1 5 kg. in Cases 1, 2 and 3 and 2 0 in 
Case 4 The maximum gam of 4 5 to 
8 5 kg. was reached in 28 to 65 days 
Only in Cases 1 and 3 was treatment 
continued after this high point, and in 
both a plateau was established Fullness 
and puflfiness of the face w^as present in 
all, puffiness of the hands in Case 1, and 
definite pitting edema of the legs in Case 
4 In 2 (Cases 1 and 2), the appetite 
was greatly stimulated Reduction of 
the dose of testosterone propionate led 
to a loss in weight in Case 1, discon- 
tinuance to a loss in 2 (Cases 3 and 4) 
but in Case 2, in which the edema was 
not obvious, a loss of 1 kg onl\ oc- 
curred in 29 (la>s after stop])ing treat- 
ment The B j\I R determinations on 
Case 3, showing if anything a slight rise, 
indicate that lowering of the basal caloric 
re([uirements plays no part in the w’eight 
gam 

The author comments that the neuro- 
Circulatory mechanism for the erection 
of the jienis seems, in the Inpogonad, 
to be most sensitive to increases in the 
male hormone content of the body This 
augmented irritability often appears 
wdthin 24 hours of the initial injection 
of 25 mg of testosterone propionate 
The effects in children and the regular- 
itv of the observations in adults w^oiild 


seem to suggest ver\ strong!} that the 
androgens do really increase frequency 
of erection in certain conditions in man. 

While the physiological significance of 
this remains as yet obscure, the author 
offers 4 possibilities suggested by the 
data presented, stating that only very 
carefully controlled work will disen- 
tangle them, (a) The erectile power of 
the penis in man is developed and main- 
tained by the activity of the nervous 
system, and the male hormone acts in a 
supplementary fashion to excite this 
mechanism further, or to vary the 
threshold to psychic stimulation, (b) 
The nervous mechanism is entirely de- 
pendent upon the male hormone for its 
development and maintenance This 
view’ requires the assumption that the 
very small amounts of male hormone 
circulating m the infant suffice, and that 
androgens of nongonadal origin so oper- 
ate in castrates, maintaining their po- 
tency. (r) The mechanism is entirely 
nervous, and the apparent influence of 
hormones m these experiments is of no 
physiological significance, but rather to 
be interpreted as due to reflex stimula- 
tion from the penis, wdiich is enlarging 
at an abnormal rate, together wuth the 
ps\chic receptnitv of the patients {d ) 
The nervous mechanism is matured by 
hormonal influence, and may thereafter 
operate undisturbed in the absence of 
hormones 

The enlargement of the penis wdnch, 
in these and other studies, occurred as 
a rule early in treatment, was not pro- 
gressive to the point of forming a h\])er“ 
normal organ. The slightness of the 
change on the w’hole w^as ])robabl\ due 
to the fact the organ was not in any 
instance extremely h\po])lastic to begin 
wnth. This change, together with the 
enlargement of the prostate, deepening 
of the voice and increased growth of 
body hair are of course to fie expected 
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once the proper dosage is found, in 
v'iew of the well-known effects of testos- 
terone and its e.sters in animals. The 
minimal dose level required to produce 
these changes is as 3et uncertain, but it 
IS of interest that Case 2, whose prostate 
enlarged readily on 25 mg. of testoster- 
<me propionate daily, showed no change 
in this respect on 10 mg , 3 times w^eekly, 
or on 5 mg , 6 times weekly. It should 
also be recalled in considering dosage 
that from 7 to 21 mg of testosterone 
must be metabolized daily in the normal 
man t() account for the androgens in the 
urine, and that this amount probably 
constitutes only a fraction of that de- 
stroyed m the body It is probable, 
therefore, that to secure conclusive re- 
sults in the eunuchoid m a reasonable 
period of time one w^ill not be able to go 
much below the dosage used in these 
studit s 

The influeiict' of testosterone ])ropio- 
ii<ite till the testes tliemselves is ^till an 
o])ui question ( areful measurements 
showed no change in the size of these* 
organs m ( ases 3 and 4, despite j)iacti- 
callv diiih treatment for 54 and 2S da} s 
lespectuelv In Case 3 however, a few 
sperm, consistent!} present before. <lis- 
appeared during trt‘atnient to r(*a])])ear 
aftci discontinuaiKc The intluencc* on 
the semmiferoiis epitlK*lium m man must 
he studied much further, but the results 
m C ase 3 suggest that inhibition of 
sperm foimatioii m alreadx h}po|)lastic 
testes ma} be pioduced 1)\ testosterone 
prcjpK mate 

The stimulation of l)re<isi tissue in 
t ase I b} testosterone, on one occasion, 
and b\ testosterone propionate on an- 
other. IS of interest Hamilton has re- 
ported a similar finding in his eunuchoid, 
and several important observations of 
breast hypertrophy in animals after an- 
drogens have been reported The com- 
mon breast hypertrophy of the male 


adolescent may thus be due to testos- 
terone as such, although interconversion 
of the male hormone into some direct 
breast-stimulating substance is possible, 
in the light of the recent report of Stein- 
ach and Kun indicating an increased ex- 
cretion of estrogens after the administra- 
tion of testosterone to man 

The consistent gain m weight, accom- 
panied by fullness of the face and occa- 
sionally by demonstrable edema, and 
occasionally by a marked increase in ap- 
petite IS of the greatest interest The 
precordial discomfort in Case 2, appar- 
ently produced by testosterone propio- 
nate, IS the only deleterious action thus 
far known in these and other studies 
Its mechanism is obscure, but it should 
nevertheless be borne m mind. 

Testosterone Propionate 

\ \ Loeser-^^ reports the case of a 

girl, aged 14, with the essential features 
of hyperth} roidism, and the theraj)}' pur- 
sued 850 mg of testosterone pro- 
pionate administered over a period of 

2 months, which obtained the consider- 
able lessening of the thyrotoxic symp- 
toms Th(‘ jxitient had an incre<ise in 
weight, a decrease of the tremor to al- 
most imptaaeptilileness, and k‘ssening of 
the* exophthalmiis 

In the same issue of the Lancet, p 
1121, reference is made to tht* report of 

3 cases tieated similarly by Dr I.ev} 
Simpson These cases c‘xhiljited marked 
improvement within 3 weeks lie feels 
that “started early, or continued for a 
long period, testosterone propionate 
might prove to have a fundamental in- 
fluence on the course of exophthalmic 
goiter ” 

Effect of Testosterone Propionate 
on Testicular Function in Monkeys — 

In view^ of the increasing use of an- 
drogenic hormones in the treatment of 
hypogonadism, and their suggested ap- 
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plication m cases of masculine sterility, 
the question of their ability to promote 
spermatogenesis becomes of prime 
importance, 

S Zuckerman^'^ finds testosterone 
propionate does not appear to promote 
spermatogenesis in monkeys. The ex- 
perimental animals were 8 immature 
rhesus macaques, 1 drill, and 2 Hanu- 
man langurs, in connection with which 
there was adequate control material. 

The rhesus monkeys were given up 
to 400 mg of testosterone propionate 
over a period of 2 weeks, the drill re- 
ceived 5 Gm. over a period of 191 days, 
and the 2 langurs received 2 Gm and 
1 Gm. for periods of 157 and 142 days 
respectively No stimulation of sperma- 
to genesis was observed, nor were 
changes m the interstitial tissues found. 

“The preparation given to these ani- 
mals was the same potent male hormone 
that is being widely used clinically, and 
m view of these negative results it is 
of interest that relative to their body 
weights some of the monkeys received 
much larger doses than are likely to be 
given in clinical practice, while others 
received low doses for long periods 

Action of Testosterone Propionate 
on the Female — As a consequence of 
both Zuckerman’s experiments with 
twice-weekly injections of 25 mg. of 
testosterone propionate to rhesus mon- 
keys over a period of 7 months, obtaining 
the inhibition of follicular maturation 
and luteinization and consequent sup- 
pression of menses, and of similar ex- 
periments with rabbits and rats which 
yielded like results, testosterone propio- 
nate has been used therapeutically for 
excessive and irregular uterine bleeding 
due to hyperfolliculinemia. 

G L Foss^^ has used this treatment 
over a period of 18 months. His early 
results were variable, probably because 
of inadequate dosage He reports 6 


105 

cases, and recounts his experience with 
some 16 cases. 

The author finds that most patients 
require, according to the severity and 
duration of bleeding and the nature of 
the disorder, total doses of 300 to 800 
mg, for inhibition of endometrial pro- 
liferation. In some cases of menorrhagia 
cyclical doses of 20 to 40 mg, admin- 
istered twice weekly for a few months 
are sufficient to counteract follicular over- 
action, or to restore a cyclical rhythm 
in metrorrhagia Severe cases need a 
total dose of 800 to 2000 mg. in daily 
injections of 100 mg., or m twice-weekly 
injections of ISO to 200 mg , the individ- 
ual dosage being adjusted to the clinical 
history. 

Just w'hy testosterone propionate 
should have an action so antagonistic to 
that of estradiol is not known It is in 
very close chemical relationship to es- 
tradiol, and can be made synthetically 
by complete hydrogenation of dihydrox- 
yestrin or estradiol. Administration of 
testosterone propionate in a male gives 
rise to excretion of both androgen and 
estrogen m the urine. 

Experimental and clinical work has 
proved that testosterone propionate in- 
jected into females counteracts the 
natural follicular hormone This sug- 
gests 2 possibilities* (a) That the male 
hormone is a direct antagonist of the 
follicular hormone, and {b) that it in- 
hibits anterior pituitary gonarlutrnjne 
hormone. From experiments with rhesus 
monkeys, the latter hypothesis seems the 
more likely 

In the senes of 16 cases treated dur- 
ing 9 months, doses up to 2200 mg 
were given in periods ranging from 3 
to 8 weeks, and in all this senes no un- 
pleasant side effects were noticed In 
those patients receuing intensne therapx 
for a short period or in those receuing 
moderate doses over a long period therr 
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was a definite increase in size of the 
clitoris This symptom cannot be con- 
sidered unpleasant^ since no patient com- 
plained of discomfort or swelling of the 
genitalia. It is not \et known whether 
the size of the clitoris decreases when 
therapy is discontinued 

The amenorrhea induced by testoster- 
one pro])ionate is of fairly short duration 
and the previous normal rhythm is re- 
stored when the injections are ended. In 
most cases the endometrium is in the 
resting stage and the glands are of the 
interval type ; in no case has a secretory- 
phase endometrium been found 

In summarizing, the author states 
Metrorrhagia and menorrhagia can as a 
rule be controlled by injection of testos- 
terone propionate in adequate doses 
The amount required depends on the 
clinical findings and the pathology of 
the conditKJi) \ temporary therapeutic 
meno])ause, with its associated s\mp- 
toms, can be induced with large doses 
Menstruation ma\ be postjioned for se\- 
eral months after treatment, oMilation 
and luteiiiizalion can he inhibited, and 
the endoiiictnuin is usuall\ found to ]k 
in tlic resting st,ig( 'riu* breasts ])v- 
conu‘ sinallei 

Onlv 2 cases pruned refractor) to 
tit\atmcnt, e\eii to large doses 

Action of Testosterone Propionate 
on the Uterus and Breast- -A A 
l.ot'ser-'* rt|)orts rlie results of thera])\ m 
14 ])atients 5 of whom w'Cre suffering 
with nieiioi rhagui ( 10 to 14 da\s’ loss at 
eacli period ), due jirobablv to small Ultra- 
mural tlbronn omas, 5 with menorrhagia 
of unknown cause wdio reacted similarl) 
to the therapy, 1 with metrorrhagia, and 
2 with normal jienods but suffering with 
chronic mastitis 

Since the pretherapeutic curettage per- 
formed on the first 5 patients produced 
no change in the menorrhagia, they were 
administered intramuscularly 50 mg of 


testosterone propionate on alternate da}\s 
for 2 weeks or longer. A total dosage of 
about 300 mg was found to postpone the 
period 8 to 10 days This also made the 
menstrual flow scantier and of shorter 
duration, and 500 mg. caused complete 
suppression of the period. In 1 case so 
treated the curettage showed an atrophic 
endometrium. When treatment was con- 
tinued the menstrual period did not re- 
turn, and during this time the fibro- 
myomas evidenced a distinct shrinkage, 
though the\ never actually disappeared. 
Menstruation recurred 6 to 10 weeks fol- 
lowing discontinuance of therapy. One 
case of metrorrhagia reacted similarly to 
the thera])y of 500 mg over a period of 
4 w'eeks 

The 2 patients with normal periods 
who suffered with chronic mastitis were 
favorably influenced by this therapy -\s 
the mastitis disappeared, however, tlie 
endonietriuin became atrojihic ; the d(js- 
age re(|uired to cause the complete dis- 
.ijipeaiance of the mastitis was 600 mg 

111 general, 12 injections of 50 mg 
or 6 injections of 100 mg weie admin- 
istered within 3 or 4 weeks No harm 
whatever was caused I)> these injections, 
even when given for 7 months up to a 
total of 1500 nig lexcellent results were 
obtained in 2 cas(‘s of dysinenorrluM with 
150 nig onh 

XoTi' Tliere have been rejiurts of 
Mgns of vinhsm appearing in s(jme cases, 
particular]} m young women who have 
received large dosage of testosterone pro- 
pionate 

Inhibition of Lactation During the 
Puerperium by Testosterone Pro- 
pionate — R Kurzrok and C. P. O'Con- 
nell'^^ report their excellent results in 
19 of 21 successive cases of earlj lac- 
tation during the puerperium which w'-ere 
treated with 50 to 150 mg of testosterone 
propionate to inhibit lactation for various 
reasons 
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The patients received 2 doses per day 
for 1 or more days, the injection being 
administered deep in the gluteal region. 
It was not unusual for doses of 25 mg. 
to obtain complete relief of all symptoms 
within a few hours of the second dose, 
which was generally administered 8 hours 
subsequent to the first dose. On the 
whole, 40 mg. or more of testosterone 
propionate were required to relieve all 
symptoms of breast engorgement. Com- 
plete relief of symptoms usually occurs 
within 48 hours. 

The first case considered as unsuccess- 
ful had complete relief of symptoms on 
the fourth day. It may be argued that 
without treatment there would have been 
spontaneous relief by that day, yet on 
the other hand, an additional dose, be- 
yond the 50 mg. administered, might 
have terminated the symptoms sooner. 
The other case received a total of 75 
mg of testosterone propionate, the first 
dosage of 25 mg being administered on 
the first day post partum. The symp- 
toms were not relieved This case was 
the only one to receive the treatment on 
the first day post partum, and as the milk 
generally ‘'comes in” on the fourth da\ 
post partum the inhibitory effect of tes- 
tosterone propionate may have been ex- 
erted a little too early 

In all cases but 1, once the s\niptoms 
were relieved there was no tendency 
towards their recurrence after treatment 
had been stopped The best results were 
obtained with doses of 25 mg each 
There were no unpleasant side effectN 
from the treatment, and the onset of the 
first menstrual period was not clela\ed 

Testosterone Propionate in Hypo- 
gonadism — S A \Tst, Jr , and J E 
How’'ard*^^ report their results with tes- 
tosterone propionate therapy in 6 cas* s 
of hypogonadism and 2 cases of jir- 
puhertal ho\s 


The 6 patients reported in this study 
are w^ell past the normal age period of 
adolescence, their ages ranging from 22 
to 62. They appear to divide into 2 
groups: fa) Primary testicular insuffi- 
ciency due to castration, atrophy follow- 
ing trauma, or an inherent defect in the 
testes themselves, S cases ; and (b) gona- 
dal insufficiency secondary to demon- 
strable pituitary disease, 1 case. 

The authors agree that in man libido 
and potentia are highly complex func- 
tions, with psychological, neurological 
and hormonal factors closely integrated, 
but admit that just w’hat role the sex 
hormones play is not yet fully under- 
stood. While concurring with other au- 
thors that caution must be employed 
when interpreting subjective improve- 
ment of libido and potentia as proofs of 
hormonal effects from hormone therapy, 
they nevertheles.s feel warranted iii stat- 
ing that in at least 2 of their cases the 
return of libidr) and potentia, long ab- 
sent, w’as almost certainly due to the 
injected hormone. The rapid develop- 
ment of masturbation m the \ounger 
juvenile case treated offers further sub- 
jective evidence of increased hbido re- 
sulting fiom injected hormone 

The hubjecti\e e\idence in the other 
patients nia> he soinewEat debatable, al- 
though there W’as increased libido and 
potentia in all cases Seminal emissions 
were indiice<l for the first time in 3 
of the h\]iogonad cases, and greatlv 
inncreased in the fourth There was 
evidence of general improvtment, Ixjth 
psvchic and ph\sical There w^ere also 
notewortln gams m weiglit, from 10 to 
25 pounds 

The ohjectut changes in the patients 
are more easily evaluated As regards 
the growth and development of the geni- 
talia in the patients, the authors feel 
die proportionate developments in the 
phallus scrotum, prostate and seminal 
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vesicles to have been within the limits 
of normal variation, that is, they did not 
note the testosterone to have stimulated 
any of the accessory organs either more 
nor less than would occur under the 
stimulus of normal development Fur- 
ther, no disproportion was noted in the 
juvenile cases 

In several cases there were striking 
skin changes. In 4 patients whose skin 
had been dry before treatment, the skin 
became more, or very much more, oih 
With the increased sebaceous secretion 
there also appeared acne vulgaris in 3 
of the 4 patients, m 2 of whom it per- 
sisted All 4 patients with hypogonadism 
showed increased hair in the axillae, on 
the extremities and on the pubis while 
under treatment The beard grow^th, how’- 
ever, has not as yet been significantly 
increased. One of these patients further 
noted a change in pitch of the \()ice at 
the end of 7 weeks* treatment 

‘\ definite increase m the size of the 
testes has been nr>ted in the 4 ])atients 
with hy])Ogonadisni The 2 juvenile cases, 
aged 4 % and 9 years, were treated for 
18 and 4 months respecti\el> , during 
which time there was no change in tt‘s- 
ticular measurements But there has been 
an ap])recial)le increase in the size of 
tli(‘ testes following discontinuanct C)f 
tlieiapy, in the \oiinger child, after tlie 
third month, and in tlu* el<lei, during 
the sul)se<}iu lit 10 inontlis 

The effect of testosterone propionate 
on spermatogenesis w<is studied in onh 
I patient Frior to treatment the ex- 
pressed seminal secretion show'ed a few 
nonmotile spermatozoa At the end of a 
year’s treatment, there were observ^ed 
numerous siKnanatoza wnth 20 per cent 
actively motile, and all were of normal 
size and configuration. Moreover, the 
patient*s wife became pregnant during 
the tenth month of treatment for the 
first time in 6 years of marriage There 


was a miscarriage, but the fetus appeared 
grossly normal. In the other patients of 
the series, including the juveniles, the 
expressed seminal secretion has shown 
no spermatozoa. 

The dosage of testosterone propionate 
necessary to maintain the effects noted 
is difficult of evaluation The dosage has 
varied from 5 mg 3 times a week for 

1 month, wnth return of libido after the 
second week, to 25 mg. daily for about 
10 w’eeks The average close was 25 mg 

2 or 3 times weekly, and maintenance 
dosage, about 25 to 50 mg per week 
There may be subjective manifestations 
on stopping therapy, occurring from a 
few da}s to several weeks after There 
has been no evidence in the patients of 
resistance or increasing tolerance to the 
hormone No unpleasant reactions to the 
injections, either local or general, have 
been experienced. 

In summary, the authors state, '‘tes- 
tc>sterone pro])i()natc seems to be a sat- 
isfactory replacement therapy m the 
human We have shown it produces pro- 
found anatomical changes resulting m the 
proportionate growth of tlie ])hallus, 
scrotum, seminal vesicles and prostate, as 
well a^ development of pubic, axillary 
and extremity hair There ha\c been 
laiwngeal changes, the appearance of con- 
sideial)le jiroMatic secretion, and an ejac- 
ulum witli coitus, and marked changes 
in the skin There liave been, in addition, 
changes m the general appearance, with 
im|)r()vement m the personality content 
It has induced libido and potentia in 
indniduals m whom these had not existed 
previously, and restored normal sex life 
m a patient who was impotent following 
castration. No evidence of increase in 
tolerance to the drug has been noted 

Male Sterility 

Treatment — N J Heckel'"^- reports 
his results in 20 sterile male patients who 
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had azoospermia, oligospermia, or necro- 
spermia, treated with the gonadotropic 
principle ( antuitrin, 25 R. U. per cc.) 
and the extract of pregnancy urine 
( antuitrin- S, 100 R. U. per cc.). The 
condition was discovered in examining 
the spermatozoa, a procedure undertaken 
of necessity, either because of a sterile 
marriage or because the marriage had 
had no pregnancy for several years. 

The patients selected were those in 
whom there was no apparent cause for 
sterility or in whom the sterility was due 
to a unilateral or bilateral testicular 
atrophy Following 4 or 5 days’ absti- 
nence from sexual intercourse, the ejacu- 
lation was collected directly in a glass 
container, and after liquefaction had oc- 
curred, usually 15 or 20 minutes later, 
it was examined. 

The first group of patients, treated 
with the gonadotropic principle, was com- 
posed of 12 married men between the 
ages of 27 and 40 years Two pregnan- 
cies resulted, 1 m a sterile marriage 
of 3 years, and the other in a marriage 
in which 4 years had elapsed since the 
last pregnancy. In the first case, aged 
27, with a diagnosis of oligospermia, the 
initial siiermatozoa count was 4,600,000 
per cc After daih injections of antui- 
trin over a 7-month period, the sperma- 
tozoa count had gradually increased to 
a maximum of 26,000,000 per cc His 
wife had become pregnant during the 
fourth month of treatment. The second 
case, aged 35, with marked oligospermia, 
received 800 R U of antuitrin over a 
4-month period The spermatozoa count 
gradually increased to 80,000,000 per 
cc His wife liecame pregnant during 
the tliird month of treatment. 

The 10 cases in which no pregnancies 
< iccurred were divided into 3 groups : 

(1) Two had azoospermia, 1 from an 
undetermined cause, the other from bilat- 
eral testicular atrophy following mumps 


No change occurred after they had re- 
ceived 1700 R. U. in 8 weeks, and 
1175 R. U. in 10 weeks, respectively. 

(2) Three had oligospermia, with less 
than 100,000 per cc. before treatment. 
There was no change in their conditions 
after they had received 6475 R. U. in 
20 weeks, 5050 R. U. in 20 weeks, and 
2850 R. U. in 14 weeks, respectively. 

(3) Five had an oligospermia, whose 
individual responses varied greatly, as 
follows: (a) Age 32, with azoospermia. 
A total dosage of 14,050 R. U. After 
20 weeks’ treatment the spermatozoa 
count reached 2,800,000 per cc. with 25 
per cent alive ; after 9 months’ treatment, 

2.000. 000 per cc. with 50 per cent alive 
and after 11 months’ treatment, there 
was again azoospermia (b) Age 37, 
with oligospermia (atrophic left testicle) 
A total dosage of 7362 R. U. The initial 
count of spermatozoa was 16,000,000 
per cc. with 50 per cent alive, which, 
after 4 months’ treatment reached 72,- 

400.000 with 95 per cent alive, decreased 
the next month to 48,000,000 per cc 
with 95 per cent alive, and decreased 
to half this count with 95 per cent alive, 
3 months following discontinuance of 
treatment, (c) Age 31, with oligo- 
spermia. A total dosage of 3350 R. U 
The initial count of spermatozoa, 18,000,- 
000 all dead, reached 32,000,000 with 90 
per cent alive after 6 weeks’ treatment. 
At the end of 3 months’ treatment this 
had decreased to 10,000,000 per cc. with 
95 per cent alive, (d) Age 30, with 
oligospermia A total dosage of 5075 
R The initial spermatozoa count was 

15.000. 000 per cc with 75 per cent alive, 
which increased to 16,000,000 per cc. 
with onh 25 per cent alive after 3 
months’ treatment, and decrea.sed to 

9.200.000 ])er cc. with all dead after 5 
months' treatment. Following 6 weeks 
without treatment, the count had declined 
to 2,600,000 per cc , all dead (^) .Yge 
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29, with oligospermia. The tir^t series 
of injections totaled 4850 R. C. From 
an occasional dead sperm in H P F 
the count increased to 30 active sperm 
after 6 months’ treatment, decreasing to 
3 to 4 alive in H. P F. during the fol- 
lowing 3 weeks. Three months after 
discontinuing treatment, the count w^as 
8,400,000 per cc with 65 per cent alive, 
but dropped to one-fourteenth this count. 
With all dead, 2 months later. On resum- 
ing treatment, the total dosage of the 
second series was 6650 R, U. The best 
result w^as 3% months later, when the 
count was 17,600,000 per cc. with 90 
per cent alive, and of good motilit}. This 
dropped to 1,600,000 with 90 per cent 
alive but many deformed, ^ after 5 months’ 
treatment 

The second group of patients, treated 
with the extract of pregnancv urine, 
was comjiosecl of 8 married men from 
27 to 38 \ears of age Two pregnancies 
resulted, lioth in marriages which had 
lieen sterile for 2 \ears (Of these, the 
first case, aged 32, receued a total dos- 
age of 13,600 R U in a 6-nionlh ])enod, 
hy which time the s])t‘rmato/oa count 
had risen from a few dead iii H P h" 
to a niaximuni of 75,(XJ<).000 pei cc Ills 
wife became pregnant in the* eighth 
nunith of tre<itnu iit Vt the (iid of a \ c*ar's 
Ju<itiiit'nt the ct)Unt was onh 10 00(),()0() 
]>ci cc 'flic* second castx aged 38, luid 
oligosj)ennia <ind an ati opine* left testicle 
following inuinjis \t the end of f) months 
the total dosage wiis 19,900 R U , tuul 
the spermatozoa c<)unt had risen fioin 
- (lead m 11 P F to 144,000,000 pci 
Lc With 95 per cent alive His wife he- 
(.ame pregnant in the eighth month of 
treatment. 

The 6 cases in which no pregnancies 
occurred were divided into 2 groups ( 1 ) 
Idiree had atrophied testicles following 
mumps, 1 bilateral, and 2 unilateral , all 
had azoospermia They received 3300 R 


H. in 10 weeks, 2400 R. U. m 6 w^eeks^ 
and 3300 R. U. in 10 weeks, respectively. 
No change resulted from the treatment 
(2) Three had marked oligospermia of 
undetermined cause, (a) Age 33. From 
an initial few^ dead sperm in H P. F. the 
count reached 19,000,000 per cc. with 
90 per cent alive at the end of 16 months’ 
treatment, on a total dosage of 39,000‘ 
R U (b) Age 29, with oligospermia 
There was no change after 6 months’ 
treatment on a total dosage of 11,000' 
R U (c) Age 31 From an initial 
spermatozoa count of 1,600,000 per cc 
With 2 alive and of sluggish motility, 
the count increased to 4,000,000 per cc 
With 50 per cent alive at the end of 
I month’s treatment, on a total dosage 
3200 R U 

In summary, the gonadotropic prin- 
ciple and the extract of pregnancy unne 
tL])pear to influence the number and 
\iabilit\ of spermatozoa where there is a 
(listurlunce in s])ermatogenesis, the effi- 
(.ac_\ of the 2 hormones ap])eanng equal 
In some patients, how'-evtu*, the jihenoin- 
iiu are onlv temporarv Moreover, there 
ap]>ears an optinuim iieriocl of spenna- 
genesis in patients wlio have been under 
treatment for as long as a >ear with 
the gona(l()troi>ic principle bhirther ti eat- 
ment after this ])erio(l causes a decline 
in the number of s])ennatoz(>a Tt is of 
interest, also, that whereas the anterior 
pituitarv -like priiRiple has been observed 
to cause growth of the external genitalia 
in hovs of pre])uhertv age, no similar 
growth res])onse occurred in the male 
adults rejiorted 

Benign Prostatic Hyperplasia 

Hormonal Treatment — H W. E 
Walther and R. M. WiIloughl)y‘^*^ point 
out that prostatic hyperplasia has now 
to be regarded as an independent entity, 
although remaining inseparably bound 
up with endocrine changes affecting the 
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hypophysis and gonads. They discuss 
their favorable results with hormonal 
therapy in IS patients, between the ages 
of 75 and 46, 8 of whom presented symp- 
toms of early prostatism complicated 
either by prostatitis or impending sexual 
impotency, 4 of whom had serious car- 
diac complications that made surgical re- 
lief appear inadvisable, and 3 of whom 
refused to undergo operation They re- 
port 3 of the 15 cases, to illustrate their 
results with androstine or perandren (a 
testosterone propionate) injected intra- 
muscularly, and supplemented by oral 
administration of androstine, from which 
therapy clinical improvement has been 
obtained during the past 2 years Addi- 
tional prostatic massage was given in 
many of the cases. 

None of the patients had arrived at 
the stage of complete retention (with ad- 
vanced fibrotic changes) In all 15 cases 
treated, the residual either greatly dimin- 
ished or disappeared Nocturia was the 
symptom to show the greatest impro\e- 
ment, and all patients experienced less 
difficulty in voiding Great improvement 
w as shown at the end of 1 month’s ther- 
apy in 2 of the cases reported, the other 
showing marked improvement at the end 
of 2 weeks 

The therapeutic dosage contained the 
following The tablets of androstine 

0 075 Gm of orchitic extract or 8 Gm 
of fresh gland , the ampules of andostrine, 

1 5 cc of either the hydrosoluble, 0 06 
(nn or the liposoluble, 0 03 (im prin- 
ciples (which were given alternate!} ) ; 
and the perandren, 5 mg of s} ntheticalh 
prepared chemically pure testis hormone 
corresponding to 250 I U The 3 c<ises 
reported received 003 to 0.006 (jin of 
androstine 3 times w^eekly for 2 to 3 
months, this dose was later decreased 
to twice weekly injections m Case 3. 
The oral medication in Cases 1 and 2 


(the other case not receiving anyj w^as 
instituted 1 month after beginning treat- 
ment, and varied from 1 to 12 tablets 
daily, decreased to maintenance dosage 
of 8 to 12 w^eekly in Case 1 ; the other 
patient receiving 4 daily for 3 months. 

It is not suggested that this form of 
therapy should ever replace surgery, but 
it should be allowed conscientious trial 
in cases of early prostatism or where 
some serious physical disability in any 
type of prostatic obstruction makes sur- 
gery inadvisable It is, moreover, not 
claimed to produce permanent results, 
the symptoms having so far shown a 
tendency to recur or discontinuance of 
therapy Therefore a maintenance dosage 
must be continued, necessitating contact 
w'lth the patient for an indefinite period. 
Massage is usually indicated concomi- 
tantly with the extended medication. 

Prognosis in Malignant Disease 
of the Testicle 

R T Payne*'^'^ reports a follow-up of 
38 cases of malignant disease of the tes- 
ticle, all of which w’^ere treated by means 
of orchidectomy wnth some receiving ad- 
ditional treatment from various forms 
of irradiation, wherein it was found that 
in no less than 15 (46 9 per cent) of 
a possible 32 cases was there a cure rate 
of 5 years or over In Mew of the disease 
being general!} considered as imiformlv 
fatal, <i 5-} ear cure late becomes encour- 
aging 

In all eases there wa^ pathological 
contirniation of the diagnosis The orchi- 
dectoim was a local operation, and no 
jiatient was subjected to the radical u]i- 
eration Subsequent to operation some 
patients recened additional treatment 
including excision of inguinal glands, the 
insertion of radon to abdominal glands, 
and radiotherapy The histological data 
revealed there were 19 teratomas, com- 
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msmg also all tumors having a definitely 
■mixed structure, and 19 seminomas, com- 
prising also those previously described 
as alveolar sarcomas. There 'W’ere no 
chononepitheliomata m the series. 

Of the 38 patients, 34 were traced 
The deaths were 2 from operation and 
14 from disease The cures were 15 for 
5 years and over (8 teratomas, 7 semi- 
nomas), 2 for 4 years (1 teratoma, 1 
seminoma ) , and 1 for 3 years 5 months. 

The theory that testicular tumors 
should be radiosensitive, is, m the case 
of secondary growths, supported by clin- 
ical evidence Some form of irradiation, 
m addition to orchidectomy, was used 
in 15 of the 38 patients This included 
x-rays, deep x-rays, and the use of 
radon m 1 patient (m aortic glands). 
The x-rays were eniplo\ed sometimes 
therapeuticalh and at others prophylac- 
ticalh — so-called Fairh high \oltages 
were used, but Case 32 was the first of 
a senes treated with deep x-ia\s 

The a\erage duration of sMiiptoins 
prior to operation was 7 5 months, and 
the time dith‘rtnc( between those cases 
lianng a 5-\tar curt and those d>ing 
iiom ilu dise<is( wais 7 4 and 8 7 months 

a pt nod of 5 weeks It bt comes evi- 
dent that the intenal touM, <md should, 
bt tonsiderabl\ rediKe<i 

In diagnosis, <i loutine W <issermann 
u st is essential in all eases, and the 
loiUine tinploMiieiit of the* \stheiin- 
/ondek test is <id\oc<ited \ returrence 
of the tunair m othei sites ma\ be recog- 
nized I)\ the incrtaise of jirolan \ m the 
urine A high excretion of this ma\ also 
indicate a hyperj^lasia of the prostate and 
seminal \esicles, G\necomastia may also 
« )ccur 

The number of good results obtained 
by the combining of operation and irradi- 
ation suggest the double treatment to be 
of greater therapeutic value than either 
method used alone 


THE THYROID 

Testicular Deficiency Due to 
Hypothyroidism 

E. P. McCullagh'^^ reports a case ot 
hypogonadism wherein is apparently il- 
lustrated the relationship, first, betw^een 
the androgenic excretion and the hypo- 
gonadal symptoms, including impotenc} , 
and, second, between hypothyroidism 
and the androgenic excretion 

A wEite man, 50 years old, w^as first 
examined 3 years ago. Impotence had 
been slowly increasing, and libido had 
been disappearing over an 18-month 
period For 6 months impotence had 
been almost complete, and no ejacula- 
tion had occurred under any circum- 
stances His strength and energy were 
fairh good, there was some irritability, 
but no other nervous symptoms Ade- 
quate rest and \acations had brought no 
improvement 

lie was an alert, apparently healthy 
man, 73 inches tall and weighing 166 
pounds hi IS temperature was normal, his 
pulse rate varied between 65 and 80 
beats ])er minute, his skin was onlv 
slightly dr> and the color good His blood 
pressure was 115 systolic and 80 dia- 
stolic Idle pr{)static secretion contained 
from 10 to 20 white blood cells per 
H P F and appeared normal The pros- 
tate and the genitalia w^re seemmglv 
entirel} normal 

A modified J'nedman test ga\e a jxjs]- 
ti\e re<iction with 4+ corjiora lutea m 
tlie lest animals \ later similar test gave 
entireh negative findings An assay for 
urinary androgens, made previously to 
these, showed no comb growth in 2 birds 
tested Later assays gave between 2 and 
4 mm of comb growth, the normal In 
this method being 10 mm. 

The diagnosis was functional h\])o- 
gonadism. Injections of testosterone, ] 
cc (2 5 mg of active material), were 
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given about 3 times a \\ eek for 5 months. 
Erections appeared at the end of 6 weeks’ 
treatment for the first time in 3 or 4 
months. No other change was noted, and 
no further improvement was noted by 
the next month. At the end of the 5 
months a modified Friedman test gave 
39 units of urinary androgens. There 
was at this time a slight improvement in 
tlie symptoms 

The next month the injections were 
changed. Testosterone propionate, 5 
mg , was given 3 times weekly. At this 
time the B M R was minus 25. Within 
a few' days there was a distinct increase 
in jiotence The treatment was continued 
for about 6 weeks, 2 weeks without 
treatment inclusive. The specimen of the 
semen examined at the end of this series 
w'as 1 2 cc. in volume, and contained a 
spermatozoa count of 1,920,000, but of 
very slight motility and 20 per cent 
morphologically abnormal. The next 
week the dosage was increased to 10 
mg 3 times weekly, and continued for 
about 4 months At the end of this time 
the B M. R was minus 15. Treatment 
w as discontinued for 6 weeks, at the end 
of which time it was found the urinary 
androgens had declined from 65 to 26 
I U to 10 I U. The preceding 4 weeks 
had found many of the symptoms return- 
ing, there was some paresthesia of the 
hands and feet, and the nails were rather 
brittle There was relatively little impo- 
tence until the very end of this period, 
wlien It returned Desiccated tlnroid was 
given 111 dosage of 1 gram dail_\ The 
fatigue, mental dullness, and paresthesia 
which had appeared during the preceding 
t) weeks disappeared promptly The im- 
])otence disappeared almost completely, 
comparative to the reaction to testos- 
terone propionate. Within about4months 
the B M R W'as minus 23 per cent, 
the androgenic excretion had increased 
to 45 IF The dosage was increased 


to 3 grains daily, and within 1 month 
the B. ]M. R. averaged minus 5 per cent. 
The patient was almost symptom-free. 

In discussing the ca,se, it first ap- 
peared to be one of testicular deficiency. 
The injections of testosterone propionate 
relieved the impotence when the dosage 
was sufficient to raise the urinary andro- 
gens to a range w'lthin normal. Discon- 
tinuance of therapy found the symptoms 
recurring. Subsequently there were dis- 
tinct clinical manifestations of hypothy- 
roidism The thyroid therapy instituted 
obtained results equal to the hormonal 
treatment in high dosage. The improve- 
ment in the symptoms was associated 
with a distinct rise in the urinary andro- 
gens and disappearance of impotence. 

The author considers this a case of 
hypothyroidism causing impotence by the 
production of a secondary testicular de- 
ficiency. He also points out that, as de- 
duced from repeated assays, 25 mg. of 
testosterone propionate was excreted in 
3 days, thereby suggesting a gauge for 
the frequency with w'hich injections 
should be given. 

Clinical Aspects of Hypothyroidism 

C L Hartsock"® presents an excellent 
comprehensive survey of the signs and 
symptoms of hypothyroidism, which, by 
reason of its unimpressi\eness both in 
nature and in clinical characteristics, is 
very difficult of diagnosis, but whose 
(.lire IS of relatively easy accomplish- 
ment 

siinjile classification of the diseasi. 
which serves also as the author’s outline 
Is as follows ( (1 1 Myxedema, or severe 
hypothyroidism in adults, (h) cretinism 
oi severe by jiothv roidisin m children 
(f) postoperative or postradiation hyjio- 
thyroidism and hyjiothy roidisin as the 
result of exhaustion of the thyroid due 
to untreated hyjierthyroidism In this 
latter condition there may be symptunis 
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of both hypo- and hyperthyroid activity, 
hence its frequent name of '‘dysthyroid- 
ism,” and (d) incipient hypothyroid- 
ism, vvliich may be mild and atypical in 
patients of any age 

The most obvious clinical sign of 
nnxedema is a characteristic coarsening 
f)f the skin, especially of the face, eyelids, 
and the supraclavicular region of the 
neck, and other cliaractenstic signs and 
sMiiptoms are almost always present In 
cases, then, where this edematous condi- 
tion IS absent, the better term wamld be 
“incipient hypothyroidism/’ The 2 types 
may differ only in degree, since the lat- 
ter, if allowed to go too long unrecog- 
nized, will de\el()p into the former. Be- 
cause of this possibility, the author later 
offers a more definite picture of the 
‘])rem\\e(lematous” stage 

When actual myxedema is present, the 
tin roid deficiency is already marked 
<ind frecjuenth of long standing In gen- 
eral, the onset and progression of svnij)- 
tonis has been so gradual that the patient 
has been unaware of his subnoimal 
health until the point is reached when 
the dulling of the mental faculties causes 
limi to seek medical ad\ice In the ad- 
\anced ^tage of the disease, the ptitient 
ma\ conijilain of almost an\ sMn])toni 
which can result from low metabolism 
These s\m])toins ha\e been known to be 
referable to e\er\ oigan m the bod}, 
and all hav^e been relieved 1)\ the adinin- 
i'>t ration of thcroid extract 

The ph\sical examination reveals the 
icMiiperature to be low , the skin drv and 
edematous, especial!} m the face, hands, 
feet, and supraclavicular fossae , the 
nails brittle and ridged , the pulse slow , 
and the blood pressure lown with the 
pulse pressure especially low. Albumin 
Is often present in the urine, and there 
IS almost always some anemia, occasion- 
ally so marked as to suggest pernicious 


anemia Free hydrochloric acid is fre- 
quently absent. 

‘'Cretinism is the term applied to the 
marked retardation of physical and 
m-ental development produced m children 
by severe thyroid deficiency. This condi- 
tion IS frequently congenital and the re- 
tardation of development begins at birth, 
but rarely, except in the most marked 
cases, IS it discovered until the child is 
found to be slow in the development of 
activities and normal functions. Even 
then, recognition of the condition is 
often delayed because characteristic ap- 
pearance usually does not develop clearly 
until about the second year.’' Many of 
the syni])toms are those of myxedema 
‘Tn milder cases cretinism must be dif- 
ferentiated from rickets, birth injury, 
niongolianism, dwarfism, and achondro- 
plasia Careful study will easily dififeren- 
tiate these conditions but, except for 
rickets. It is better to treat any of them 
with thvroid extract until tlie diagnosis 
IS definitely determined, than to leave 
a case of cretinism untreated ” Ivven 
those cases which are recognized early 
often receive ma(Iec[uate treatment 
Hence the author advises administering 
thvroic] extract to the ]K)int of toxicity 
in order to determine the correct dosage 

While cretinism is not common in the 
goiter districts of the coiintr}, there are 
ncwertheless sporadic cases Their fre- 
quenc} is such as to necessitate vigilance 
on the physician’s, and especiall} the 
pediatrician’s, ])art The children m 
these goiter districts very often have low’’ 
grade cretinism that does not produce 
symptoms greatly suggestive of their true 
origin Such cases correspond to incip- 
ient hypothyroidism without m}xedema 
A prophylactic treatment of goiter 
should be the administration of iodine to 
children and expectant mothers, which 
would also lessen the incidence of this 
condition The author feels that better 
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standards for determining the B AI.R. 
m children would give great impetus 
toward the correction of these mild cases 
of hypothyroidism. 

The prognosis in the severe cases of 
cretinism is poor as a result of the 
marked retardation which has probably 
occurred before the condition has been 
recognized. However, amazing changes 
do occur after a short period of treat- 
ment. 

Hypothyroidism should be suspected 
in all cases again complaining of ill- 
health after having received some form 
of therapy for their previous hyper- 
thyroidism This is equally true when 
there has been spontaneous cure. It can 
be very difficult to diagnose when exoph- 
thalmos persists and no signs of myxe- 
dema are apparent. 

There is often great reticence on the 
part of the patient to take adequate and 
prolonged treatment through fear of re- 
mducing hyperthyroidism. 

Symptoms — The milder degrees of 
hypothyroidism are the most frequent, 
and incipient hypothyroidism is not only 
the most prevalent but the most difficult 
of diagnosis In considering hypothy- 
roidism as myxedema the physician oc- 
cludes 75 per cent of the patients with 
Mime specific thyroid deficiency'. The 
following IS the list which the author has 
made of some of the more common signs 
and symptoms 

Central Nervous System — Somno- 
lence is a sign the patient is in a myxe- 
dematous condition Forgetfulness, lack 

ccmcentration, and a tendency to i>ro- 
crastinate are symptoms which ap])ear 
in the late stages Restlessness, nervous- 
ness, and insomnia are more common to 
the mild cases. Chronic headache which 
recurs frequently' is also a common 
symptom These symptom^ are more 
the result of the general fatigiu* and 


hypotension than the direct results of the 
metabolic disturbance. 

Ocular System — Muscle errors 
which are due to fatigue of the ocular 
muscles are very common and these, in 
turn, may cause a host of vague secon- 
dary symptoms, such as dizziness, head- 
ache, neuralgia, and many others that 
are often ascribed to neurasthenia. Ex- 
ophoria w'hich occurs toward the end of 
the day is the most frequent type of 
muscle imbalance. 

Ear, Nose, and Throat — A slight 
edema of the membranes of the nose 
and throat may be secondary to hypo- 
thyroidism Allergy is usually' more 
pronounced when it is associated with 
this condition A very interesting symp- 
tom complex, the result of this edema- 
tous condition, of the membranes, is for 
the orifice of the eustachian tube to be 
sw'ollen, w’lth a tendency for the tube to 
close, so that the patient complains of 
the very annoying sensation in the ear 
from this closure. This sensation has 
a tendency to disappear and recur sev- 
eral times in the day* Several measures 
may' relieve this condition temporarily, 
but adequate thyroid treatment will give 
quick and permanent relief Tinnitus is 
sometimes due to the same cause. De- 
generation of the eighth ner\e should he 
suspected of being due to thyroid defi- 
ciency' Sw'elling of the tongue and 
chronic hoarseness are late symptoms of 
my xedema 

Cardiovascular System — Brady car- 
dia should always suggest the presence 
of hy ])oth\ roidism hut the pulse rate 
is an unreliable guide because in many 
cases it is normal or increased Occa- 
sionally thyroid deficiency is the sok 
explanation for myocardial weakness 
Dy^pneci is entirely a secondary symp- 
t(»m ( )ccasioiiall\ the particular sighing 
type of dyspnea ma\ he due to h\po- 
thy roulism 
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Gastrointestinal System — Obstinate 
constipation is a characteristic symptom, 
but all types of indigestion due to fatigue 
of the gastrointestinal tract may be 
caused or aggravated by the disease 
Achlorhydria seems to occur somewhat 
more frequentl} in hypothyroidism, but 
adequate therapy certainly does not cause 
a return of the hydrochloric acid 

Genitourinary System — One of the 
classical errors in diagnosis is mistaking 
a case of myxedema for nephritis be- 
cause of the large amounts of albumin 
m the urine Impotence and sterility 
both in the male and female should 
cause hvpoth\roidism to be suspected 
( A w Oman \\ ho had been unable to carry 
pregnancies to full term had 2 full-term, 
normal pregnancies after thyroid therapy 
had been instituted ) 

Glandular System — Pol \ glandular 
disturbances associated with hypotln- 
rnidisin as a minor or secondarv feature 
are ver} commonh found, but m man\ 
cases the entire glandular sNiidroine is 
im])ro\ed In the use of th\roi(l therap} 
alone, and this is especially true in ()\ar- 
lan t}i)cs of menstrual disorders It is 
also of great \alue m the treatment of 
])itiiitar}, thyroid, and o\arian tvpes of 
])ol\ glandular disorders in conjunction 
with otlki indicated hormonal theia])y 
Skeletal and Muscular System — 
\"ague imisculai aches and jiains fre- 
(piently lia\e their origin m thyroid 
(k'tKienc} \n\ tendency tow'ard de- 
gciieratne arthritis is hastened by a low 
metabolic stale* The disturbance of 
skele^tal grow til is exemplified in the 
cretin 

Hematopoietic System - ~ \ mild 
h\pochromic anemia without any other 
satisfactory explanation should arouse 
suspicion of thyroid deficiency 

Hair, Nails, and Skin — Dryness of 
the hair, brittle and thick, coarse nails, 
falling hair, and premature graying of 


the hair are very suggestive symptoms 
of this disease and sometimes give the 
earliest clues. 

General Symptoms — Obesity, both 
generalized and that localized around the 
pelvic and shoulder regions, is the clas- 
sical sign w^hich usually directs attention 
to hypothyroidism ; however, a fact not 
so w'ell known is that many thin individ- 
uals who never could gain weight begin 
to do so immediately when they follow 
correct treatment for mild thyroid de- 
ficiency Localized and circumscribed 
sw^ellings are frequently of myxedema- 
tous origin. Swelling of the extremities 
wu*th changes of temperature or pro- 
longed dependency suggest an early 
myxedema. Intolerance to cold and a 
subnormal temperature is usually found, 
but seceral cases of chronic pyrexia 
have been reported that responded to no 
therap} other than thyroid Lack of 
thirst and hvpohidrosis are further sug- 
gestive general symptoms Many other 
vagiu* svinptoms could be cited that are 
secondary to the chronic fatigue, de- 
creased cellular function, and inadequate 
oxidation of thyroid insufficiency, hut 
this would only confuse the picture 

Hie ranation in the picture of hypo- 
thy) oidisni in patients in the different 
age gioups IS also confusing Diagnosis 
of the milder forms of the disease is 
extremelv difficult for various reasons 
which the author outlines. vSevere hypo- 
thyroidism can be present in middle-aged 
patients with surprisingly few’ of the 
classical sMiiptoiiis IMtieiits in this 
grouj) ])resent at least a few of the 
svmjitoms suggestive of the clinical pic- 
ture of m_v xedema ; rarely do thew shov\ 
all of them 

Differential Diagnosis — The s}m])- 
tomatology of the clinical syndrome, 
achlorhydric anemia or idiopathic hypo- 
chromic anemia, frequently suggests 
hypothyroidism and, unless laboratory 
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studies clearly differentiate the 2, it 
is sometimes necessary to determine 
whether iron or thyroid replacement 
therapy is the more specific before the 
true diagnosis can be determined. Some 
cases are apparently a combination of 
both conditions and these do better when 
both medications are used 
Any asthenic state may be confused 
with the hypothyroid state until a thera- 
peutic trial proves or disproves the rela- 
tion of the asthenia to a deficiency of 
thyroid Only by a therapeutic trial can 
many such conditions be differentiated 
There is, however, one very common 
clinical syndrome that is mistaken most 
often for hypothyroidism, namely, the 
depressed states described under various 
terms such as melancholia, nervous ex- 
haustion, manic depressive-cyclothymia, 
involutional melancholia, cerebral arterial 
sclerosis, and many others. These cases 
do not respond to thyroid medication. 

Obesity more than any other sign is 
suggestive of hypothyroidism, and due 
to the difficulties of calculating accurate 
B, M R , some types of obesities are 
falsely treated for hypothyroidism 
Treatment — The widespread fear of 
thyroid medication is the greatest handi- 
cap in the treatment, says the author 
\\1iile It IS true that symptoms of hyper- 
th\ roidism can be quick]} induced, these 
svmptonis subside as quicklv when the 
medication is stopped A patient should 
be seen often until the correct dosage is 
^.stahlished, and the author ad\ises that 
tins be achieved through giving small 
doses, increasing them until a point of 
mild toxemia is evidenced, and establish- 
ing the dosage just below^ it, where no 
such symptoms are manifested This in- 
diismg of slight toxemia from which to 
gauge adequate dosage is advocated be- 
cause so many patients under treatment 
for thyroid deficiency do not recene 
tl''eir maximum tolerance 


Several points emphasized are, the use 
of small doses on beginning therapy, and 
the familiarization of the physician wn'th 
the therapeutic properties of a very few- 
thyroid extracts, together with the action 
of thyroxin, as the first will enable more 
satisfactory results, and the second wnll 
prove of benefit in those cases which do 
not respond to thyroid extracts, the re- 
verse also being true. Further, the 
maintenance of adequate dosage e\'en 
after the B. M. R. has been raised to 
within normal levels, as it must be borne 
in mind the therapy is one of replace- 
ment and so may have to be continued 
throughout the patient’s life. 

The dosage also is dependent at 
times on the temperature of the weather, 
since more thyroid is needed during cold 
w-eather. Less dosage is required when 
the patient is sojourning any length of 
time at the seashore. )^Iuch fresh sea- 
food in the diet is advocated, but iodine 
is not given in conjunction with the 
thyroid treatment. During the early part 
of the therapy a B ]\I. R should be done 
monthly, and the symptoms of the patient 
should be checked w-eekly. The medica- 
tion should be given in the earlier part 
of the day, since if taken as late as 6 
hours prior to bedtime, there ma\ be 
palj^itation on assuming the recumbent 
position Moreover, the subnormal s\mp- 
toms are more pronounced m tlie morn- 
ing 

Also, a thera])eutK ttst f«»r sIkjti ptn- 
ods m doubtful eases often \ielfls, sa\ s 
the auth<n% brilliant (lia£in(>stic and thera- 
peutic lesiilts 111 an otherwise pu/zling 
case 

Hyperinsulinisni Associated with 
Hypothyroidism 

J L Carmichael*^" reports 2 cases of 
In pennsulinusni associated with hypothv- 
loidism which w(Te treated with 3 grains 
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and 4 and 3 grains of desiccated thy- 
roid respectively, with results that sug- 
gest the increased utilization of thyroid 
secretion in the body depressed the pro- 
duction of insulin so that the blood sugar 
remained at a higher level and thereby 
prevented further convulsions in Case C 
and reduced their incidence in Case 2 
The first case w^as a white man, aged 
36, who had had a convulsion, follow- 
ing w'hich he had remained unconscious 
for 30 minutes The physical examina- 
tion revealed a well-developed and w^ell- 
nourished young man m whom there 
was apiiarently nothing abnormal, with 
the exception of the swollen and lacer- 
ated tr)ngue Pupils w ere equal and 
symmetrical and responded to light The 
reflexes were normal There w^as noth- 
ing significant in his past history other 
rhan that he had aw^akened several wrecks 
previously with a sore and sw^ollen 
tongue, and that he had at times great 
difticult} in keeping awake 

I-ahorator) examinations were nega- 
ine \ spinal jnincture revealed the 
fiuid to be under normal jiressure There 
were 7 cell's per cc and a trace of 
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137, 120, 68, and 42 The tliera]n insti- 
tuted was 3 grams of desiccated thcroid, 
daih , with resting periods, continued for 
4^,4 months. A B M R taken at this 
time showxxl a ])lus 3 6 The glucose 
tolerance test repc^ated also at this time 
gave hourly (from a fasting blood sugar 
of 87 mg ) 127, 77, 80, 75 The blood 
sugar had remained higher and thereby 
prevented further coinnlsions To date 


the patient has had no recurrence of 
convulsion 

The second case was a white man. 
aged 39, who w^as suffering from recur- 
ring attacks of convulsive seizure and 
attendant loss of consciousness Pie also 
complained of marked loss of memory 
of recent events. His past history and 
family history was irrelevant The 
physical examination show^ed a well-de- 
veloped, very overweight man, with no 
abnormal findings. His fasting blood 
sugar was normal, although the B. H R 
was minus 20 The glucose tolerance 
test with 100 Gm of glucose gave hourly 
( from a fasting blood sugar of 85 mg ) 
128, 112. 55, 56 mg The low 55 mg 
occurred 3 hours after ingestion 

The patient was then administered 4 
grains thyroid daily A B M R. done 
less than a month later gave minus 3 8. 
The glucose tolerance test, repeated at 
this time also, gave hourly (from a 
fasting l)loo(l sugar of 92 mg ) 174, 124, 
84, 80. 88, and 92 mg ])er 100 cc. of 
blood lUvausc* the patient continued to 
have ocvasiona! attacks, the ihvroid dos- 
age Wii'- raised to 3 grains dailv “Vn- 
otlier I) M R (lone 3 weeks later 
sliowed a phis 7 s d'he glucose tolerance 
tc‘st ai this tinu‘ gave hourlv (from a 
fisting blood sug<Lr of 62 mg ) 184, 141 
()5, 78. and 90 mg jxa* 100 cc of 
blood l)es])ite this change m glucose 
tolerance the ])atient still continued ha\- 
ing occasional attacks of the same cou- 
\ulsi\e sta/ures His diet was mvcsti- 
gatcai and was found to be indiscreet 
He w’a^ tlierefore placed on a higli fat 
and low carliohydrate diet A follow^-uj) 
reveals he is still subject to occasional 
attacks 

The author cites an indication of 
mutual antagonism existing between the 
thyroid and islet secretions, but he pomts 
out that no attempt has been made to 
determine whether the antagonism is 
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direct or through the intermediary of 
some gland, such as the pituitary. Fur- 
ther, he advocates trial of the therapy 
over a more extended period m order to 
permit trustworthy conclusions. 

Hyperthyroidism 

Medical Treatment with a High 
Fat Diet — S. Soskin and I. A. Mirsky'^^"^ 
report a case presenting acute and severe 
hyperthyroidism who was of necessity 
treated with a high fat diet, since she 
absolutely refused to undergo the advised 
thyroidectomy, and the striking and com- 
plete recovery resulting therefrom. 

The patient was a white woman, agcfl 
36, with the symptoms and signs of 
severe hyperthyroidism There w’as 
nothing significant m her history until 
the onset of the present illness 4 months 
prior to examination During this 4-month 
period she had noticed nervousness and 
irritability, increased perspiration and 
tremor of the hands. The symptoms 
progressed, and added to them were 
increasingly frequent attacks of sub- 
sternal pain Physical exertion was ac- 
companied by dyspnea and occasionallv 
by swelling of the ankles There had 
also been a loss of 14 pounds 

Ivxamination showed some increase in 
the width of the palpebral fissures but 
no exojdithalmos There was a definite 
hd lag but no other eve signs The 
thvroid was diffuselv enlarged and 
smooth in consistency. There were no 
ribnormalities in the respiratory svsteni 
or abdomen The heart rhvthm was 
regular and there were no adventitious 
sounds The blood pressure was 14S 
svstolic, 74 diastolic. The deep reflexes 
w^ere slightly hyperactive The chemical 
examination of the blood revealed sugar 
89 mg per 100 cc , total cholesterol 176 
mg and cholesterol esters 123 mg The 
electrocardiogram findings suggested a 
mv’ocardial involvement Three B R 


done everv 3 days gave a plus 62.9, plm 
53.3, and plus 55.2. ^ 

The diet followed wdiile control data 
was being obtained was protein, 80 Gm. : 
fat, 80 Gm : and carbohydrates, 4(X) Gm., 
giving a total calorie value of 2640. The 
therapeutic diet follow^ed was protein, 
90 Gm ; fat, 230 Gm. ; carbohydrates, 
90 Gm , givnng a total calorie value of 
2790. For 23 days this diet w’^as in- 
creased with 3 Gm. of cholesterol daily 
Rest 111 bed was enforced. There was 
no other form of therapy employed. 

There was a gradual regression of all 
symptoms and signs from the time the 
therapeutic diet was instituted. The ad- 
ditional cholesterol did not appear to 
affect the rate of improvement, so it was 
discontinued. The almost daily attacks 
of substernal pain gradually became 
more intermittent, and ceased after 2 
weeks on the diet. Tw^o months later 
the B M. R varied around plus 30. The 
blood pressure w’as 130 systolic, 80 dias- 
tolic ; weight had increased 6^4 pounds 
The patient has continued the diet, and 
after nearly 2 years she is perfectly well 
and able to undertake all normal activity. 
Her B M R. has v'aried around u, and 
her blood cholesterol has remained above 
200 mg per 100 cc. for manv months. 
Interpretation of the electrocardiogram 
shows It to be within normal limits Her 
weight has remained constantly about 
130 pounds fllH4 to 118 to 130) 

The authors d(j not propose the rou- 
tine employment of this diet in place of 
the established surgery, but suggest its 
value m cases where operative measures 
are refused or where such measures en- 
tail too great hazards 

Effect of Antithyrotropic Serum on 
the Action of Human Thyro- 
tropic Hormone 

C L Cope*'*’ reports his studies with 
thvrotr()])ic h(>rm(»ne from human pitiii- 
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tary glands and antithyrotroptc serum 
prepared m rabbits, proceeding from the 
postulate If Graves' disease is due to 
an excessive production of thyrotropic 
hormone, the injection of a serum hav- 
ing strongly antithyrotropic properties 
should be expected to produce diminu- 
tion in the symptoms of hyperthyroid- 
ism, thereby becoming a valuable thera- 
peutic method 

He found that the antithyrotropic 
serum, prepared in rabbits against ox 
thyrotropic hormone, will antagonize the 
action of this hormone, but has a negli- 
gible inhibitory ef¥ect on the action of 
thyrotropic hormone obtained m a sim- 
ilar manner from human pituitary 
glands Hence, owing to this species’ 
specificity it is unlikely that such serum 
will prr>\e of therapeutic \alue in the 
human subject 


THYMUS 

Status Lymphaticus 

Man \h merit obser\ed in 12 
\niing thildren with <l s\ mj)tomat( >log\ 
appau‘ntl\ ass( )Ci<ited with enlargement 
nf tilt tliMiiiis glands, as shown b\ x-ra\ 
examination of the thorax, who wen 
tieittd with i.idiation to tin* tlumus 
which caust‘(l a clcerease in size of the 
gLind and was followed m all Imt 1 ea^e 
h\ a N\ mf)tom-free period of a year or 
li mgei 

Of tlu‘ 12 jiatunts ]() were hoxs and 
2 girls, a male sex dominance alreadv 
not(‘d 1)\ others Symptoms had oc- 
curred before 4 months of age in all 
cases but one, in wdiom the ^^attacks” 
began at 3 }ears The principal symp- 
toms w^ere stridor only (5 cases), syn- 
cope and dyspnea (3), head retraction, 
1 also with syncope (2), cyanotic attacks 
fl), fits (1), and dyspnea (1) In 1 
patient infantilism was also present All 


cases show'ed an enlarged thymus En- 
larged thymus was not a common chance 
finding m children examined for disease 
of the heart or lung. The author thinks 
that thymic stridor might explain some 
cases of so-called ''congenital laryngeal 
stridor ” 

It is of importance, due to any exag- 
geration in the symptoms possibly prov- 
ing fatal, that there be prompt recogni- 
tion of the nature of less serious attacks 
and their immediate treatment by radia- 
tion of the thymus While in these cases 
it was difficult to attribute the underlying 
cause of the symptoms solely to pressure, 
the alternative would have been to con- 
sider the excessive internal secretion 
from the thymus antagonistic to the cor- 
tical secretion of the adrenals It was, 
howe\er. deemed inadvisable to with- 
hold radiation wffiile experimenting with 
adrenal cortical hormone 
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CHRONIC ULCERATIVE COLITIS (THROMBO- 
ULCERATIVE COLITIS) 

By J Arnold Barge n, M D 


Definition, Etiology and History — 

Chronic ulcerative colitis (colitis gravis) 
13 now widely believed to be an infec- 
tious disease of the large intestine. A 
clearer understanding of the condition 
specifically designated as chronic ul- 
cerative colitis and the realization that 
there are many ulcerative inflammatory 
processes of the colon that m the present 
state of knowledge cannot reasonably be 
included under this designation have, 
ho-wever, focused the attention of more 
and more students of this disease on the 
hjpothesis that it is of streptococcal 
origin 

A few workers still hold that the con- 
dition may be the end stage of an infec- 
tion by organisms of what used to be 
called the colon-dysentery group, and 
wdiich now would include Escherichia 
coll, Shigella dysenteriae and Shigella 
parad} senteriae Their belief is based on 
the finding of these microorganisms in a 


few cases of ulcerative colonic disease, 
a slightly elevated concentration of anti- 
bodies of these organisms in the blood 
of a few’ patients and the therapeutic 
response of some of the patients to ad- 
ministration of antid\ sentenc serum In 
a stud\ of a large number of patients 
who have this disease and of another 
group of patients w'ho have other types 
of intestinal disorder, including cancer 
ot the colon, infectious granuloma, ame- 
biasis and irritable colon, as w’ell as in 
study of normal individuals, a similar 
elevation of the concentration of anti- 
bodies of these organisms has been found. 
Because of these findings, and because 
men who have held to this belief ha\e 
selected their cases from regKjiis wLere 
Shigella d\ senteriae is prevalent, this 
hypr)thesis of causation would hardK 
seem tenable 

Another hypothesis of causation has as 
Its liasis the idea of infection by a variety 



122 


MEDICINE 


of organisms. The thought has been that 
many kinds of bacteria, under special 
conditions, may initiate the pathologic 
process and may be responsible, in some 
instances, for its continuance. Among 
the organisms so incriminated have been 
Escherichia coli, pneumococci, staphylo- 
cocci and others It has been suggested 
that the normal intestinal inhabitants as™ 
sume virulence when bodih defense to 
infection becomes reduced The same 
could be said about any infectious dis™ 
ease, but that would not necessarily 
permit incrimination of the bacteria pres- 
ent at the site of infection late in the 
course of the disease 

A third h}pothesis of causation has 
been concerned witli deficiency of vita- 
mins, minerals and other substances 
Studies of large numbers of cases would 
suggest that, when deficiencies occur, 
tht} are not jirimary but occur more as 
coin]>lKations of the disease 

\nother hypothesis of causatKin of this 
disease has been concerned with changes 
III l)(-dil\ metabolism, '.uch as occur m 
diabetes, goiter and similar diseases Kk- 
j>enmeiit<d cMclence for this is lacking 
Otliers have ex])lamed tht‘ condition 
as a result of a residual infection bil- 
lowing infection b\ amehac and other 
parasites There is much to sU])port the 
thought that when ])araMtes occui in 
association with chronic ulcerative colitis, 
(nther 1 se])arate ctmditions arc present, 
111 winch the jiarasitcs are causing only 
part of the symptoms, or they are only 
incidental intestinal inhabitants 

That there is a phase of allergy” in 
bodily' infections cannot be gainsaid. 
That It ])lays an important role in some 
intestinal infections is also likely^ Some 
have thought that it is basic in some 
forms of ulcerative colitis 
Idle most widespread view, and one 
that IS supported by much experimental 
evidence, is that chronic ulcerative colitis 


IS an infectious disease, caused by a 
specific microorganism or by a group of 
microorganisms. The group of micro- 
organisms IS of the streptococcal variety 
and much evidence is at hand to suggest 
that a diplostreptococcal form of charac- 
teristic biologic and morphologic proper- 
ties is at least 1 of the main instigators 
of the disease In the light of present- 
day know”ledge, such an organism must 
be considered the inciting factor in this 
disease. Whether the organism alone is 
responsible for the infection or whether 
its association with a filtrable virus is 
important has been a recent subject of 
discussion. Some have suggested that 
the toxin of this organism is alone capable 
of producing the disease This thought 
has led to the search for a filtrable virus. 
So far, the fact that both the toxin and 
the organisms seem to play parts m the 
inception of the infection again would 
establish the importance of the presence 
of the diplostre])tococcus 

Vll these observations serve to em- 
phasize the importance of a suitable name 
for the disease now known as “chronic 
ulcerative colitis'" The ])athologic pic- 
ture of the condition, as it is seen in 
the living and m the dead, has been 
adecjuately described Its sigmoidoscopic 
])Kture IS clear cut and the stc])s in its 
development have been carefully and re- 
peatedly observed and recorded Its 
inception seems to have the following 
scfiiience Attack on the bowel through 
the blood stream by a micro{)rganism or 
its toxin, resulting in multiple thrombo- 
sis of capillaries m the wall of the bowel, 
followed by tiny hemorrhagic infarcts; 
dissolution (jf these infarcts ; formation 
of minute abscesses, and the appearance 
of the disease from the mucosal side as 
a granular, bleeding surface Only cases 
presenting this pathologic picture should 
be given a name that represents w”hat is 
now knowm as chronic ulcerative colitis 
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But since this nanie readily allow.N the 
inclusion of other ulcerative condition^, 
a more suitable and more descriptive 
term should be found To this end many 
names have been considered and cast 
aside. The fact that the streptococcus 
is found to play a part in the picture 
makes it desirable that this fact be taken 
into consideration in choosing such a 
name However, when etiologv^ is brought 
into a name, such a name ma\ become 
cumbersome. A mere description of 
pathology should be adequate The 
designation ‘'throniboulcerative colitis’’ 
would be descriptive and clear cut and 
would tend to avoid falsely classifying 
other conditions with this disease. 

In an article by Cave and ^lackie in 
April, 1938, appears this amazing state- 
ment * 'Tt seems unusual that relatively 
little has been written about this dis- 
order, the etiology being unknown, the 
course usually debilitating and prolonged 
and the outcome fatal to many ” There 
are few subjects in medicine that have 
been more thoroughly and more gen- 
erally discussed during the last 2 decades 
than chronic ulceratne colitis and this 
review, w'hich cites 69 articles, covers 
onh the years 1937 and most of 1938 
Not all of the articles of the latter months 
of 1938 w^ere a\ailable A very thor- 
ough review of the subject for recent 
wars occurs m a report liy Moltke.^^ 
His bibhograph} co\ers 2 closely typed 
pages in ver} small ]mnt He adds 125 
cases to those prexiousK reported 

Under etiolog} a large senes of papers 
In'ought confirmatoiw e\ideiice to the 
streptococcal hcpothesis of causation 
ai, r, > . 11 , HT, 41, 41!, 4n .!<» Several re- 

[)orts concerned themsehcN with the re- 
lationshi]) of thromboulceratne colitis to 
bacillary dysentery ^ ‘ IHirther dis- 

cussion of the relation of llacterium 
necrophorum (Occurred Two [lafiers 

on the relation of the virus of venereal 


lymphogranuloma were injected.**^* 
The metabolic phases of the conditii^n 
were mentioned The relation of 

upper respiratory infections to its in- 
ception was stressedA^ Its familial oc- 
currence was noted Czabafy has been 
impressed with the association of throm- 
bopenia in some cases of ulcerative colitis 
and he raises the question whether the 
usual streptococci of the intestine might 
not be responsible for both the thrombo- 
penia and the ulcerative disease, the or- 
ganisms assuming virulence under certain 
conditions of the individual. 

The life history of patients with chronic 
ulcerative colitis of the streptococcal 
variety has been thoroughly studied.'^* 
It has been pointed out that the 
vast majority of patients with this dis- 
ease may get w’ell in the sense that thev 
become free of symptoms of the disease, 
providing they follow certain well-estab- 
lished rules of activity and living Of 1 
series of 871 patients, 71 per cent w’ere 
either well or able to cariy^ on in the 
capacity in wdiich they had lived before 
they had the disease betw’^een 7 and 14 
years after their first observation. Only 
17 per cent of this series of patients had 
died and that included deaths from all 
causes, not onl} those from ulceratixe 
colitis dr Its complications 

Blood Picture — A distinctive blood 
picture IS noted in most cases of chronit 
ulcerative colitis Hicre is present a 
lunKiglobin-deficieiicv t\])e of anemia, a 
marked shift to the left f Schilling) m 
spite of a normal total leukocxie count 
and a greatlx increased sedimentation 
rate of the red blood cells.'^ 

Complications — The complications 
occurring wath tins devastating diseast 
are ever creating interest. Hepatic in- 
sufficiency has been noted, altli(»ugh its 
relatixely rare occurrence has been 
worth} of comment Although 

the occurrence of appendicitis and its 
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management in the^e ca^eb ha^ frequently 
presented itself, this problem has again 
been emphasized Attention has again 
been called to the occurrence of intestinal 
perforation followed by pneumoperi- 
toneum'*^ and by intraperitoneal hemor- 
rhage.^*^ 

The care of the secondary symptoms 
and signs of deficiency late in this dis- 
ease have been stressed The 

condition of p\oderma is always of in- 
terest m these cases.-”* The difficulty of 
dififerentiatmg between some of these 
cases and tuberculosis of the intestine is 
worthy of comment 

Treatment — Among the therapeutic 
advances made in the management of 
chniiiic ulcerative colitis in recent years 
or the things that have been tried with 
seeming benefit, the following seem 
worth) of mention Emphasis havS been 
laid on the general depletion of these pa- 
tients W'lth It there will occur evidence 
of M tan nil deficienc) late in the disease 
.ind the need of vitamin A has lieen 
emphciM/ed ‘ Instillations of cod- 
liver oil int(> the rectum have been ad- 
vocated as a source for this as well as 
to produce smoother healing of the rectal 
lining'’ -la, tea Ywt) ounces of warm oil 
mav he instille(l Ifxcessive heniotrhagic 
tcndtiicies have been eoiitrolled In the 
administration of vitamin Addi- 

tional suggestions for materials to instill 
into the rectum are made from time to 
time Aluminum hydroxide and ka- 
olin hav'e recently hc^eii advocated'*’^ 
Fdimination of foods to which patients 
might be allergic has been stresseclA*^ 
Artificial fever therap) has been tried, 
but the ciimbersomeness of the method 
and its exhausting efifect will hardly 
make it a popular form of treatment 
Instillation of oxygen into the colon 
has been suggested Inhalation of 

oxygen by the Boothby-Bulbulian-Love- 
lace*^^ method has been shown to have 


value^ for very ill patients or for those 
suffering from sepsis or toxemia. Fi- 
nally, the use of sulfanilamide and the 
sulfamido group of drugs has found 
fav(jr The fonner, however, has 

been found too toxic for use in most 
patients with this disease. More par- 
ticularly, neoprontosil has found a defi- 
nite place m the treatment of some of 
the cases of chrome ulcerative colitis 
Cave and Mackie state that '‘up until 
the last decade surgery has played a 
minor role m the treatment of this dis- 
ease It is generally known that up until 
the last decade, operation, and particu- 
larly ileostonn, cecostomy and appendi- 
costomv was a favored treatment The 
trend has been steadily away from surgi- 
cal treatment except for complications 
Feder reviewed the records of 88 cases 
studied at the Beth-El Hospital and onh 
i of them were operated on Two of 
the died Ileostomy and colec- 
tomy, and ileosigmoidostomy for the 
nglit-sided form of ulcerative colitis, 
have proved the treatment of choice in 
selected cases 47, rx), gi 

Indications for surgical intervention 
()1 anv tv])e v\ liatsoever will not occur in 
more than 15 per cent of all cases of this 
disease and this will include those 
cases in which drainage of tihscesses, 
o])eration on an occasional empyema of 
the gall bladder and the like have oc- 
curred The trend has been definitely 
and steadiU away from surgical treat- 
ment of this devastating disease Im- 
provements in medical care have occurred 
from year to year A senes of articles 
may l)e mentioned in this regard 

30, 40, 50, 57, GO, 00 rCVlCW of tllC 

literature in the United States and other 
countries indicates the trend toward a 
more profound understanding and better 
care of patients sufifering from thrombo- 
ulcerative colitis 
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FUNCTIONAL DISORDERS OF THE COLON 

By Johannes Pessel, M.D, 


There are still several schools regard- 
ing the cause and treatment of so-called 
functional disorders of the colon Bor- 
sook"*^ and his coworkers undertook a 
clinical study of 227 cases. They based 
their results on extensively detailed 
ininieographed questionnaires sent to the 
patients One-quarter of their functional 
colon disorder cases improved as the re- 
sult of a well-balanced diet and dis- 
continuance of laxatives. They admit 
that other factors, particularly psycho- 
logical influences, may play a tremendous 
part The remainder, or greater number 
of their cases, were not influenced by 
the above, but were improved by large 
amounts of vitamin B complex y ob- 
tained from cereals or the branny coats 
of same None of their cases showed 
any evidence of vitamin deficiency that 
they were able to prove. 

All cases were studied from 3 months 
to 4 years. They conclude that marked 
benefit m nearly all cases resulted from 
continued ingestion of vitamin B com- 
plex, and that their results indicated a 
distinct Mtamin B deficiency 

Xlvarez'i attempted to pr<ve an as- 
sociatinn r)f nicotine with functumal dis- 
orders of tlie colon in the human, Imt 
concludes 'T do not believe that we 
can connect nicotine in any \\a} with 
the ordinarN functional disorder^ df the 
colon in the human 

\n interesting sidelight of the s<iine 
subject is presented by Roy Kegerreis'- 
in a stud} of colon stasis and the effect 
of \arious t}pes of cathartics. He advises 
that one sliould never use sAinptomatic 
improvement as a criterion : only x-rac 
evidence is accepted m the final analtsis 

Win C MennmgerP*" in a \er} in- 
structive article on the fuiKtional dis- 
orders of the gastrointestinal tiact, draws 


a parallelism between the nature of diar- 
rhea and psychological attitude tow^ard 
life. According to this author, diarrhea 
is a substitute for giving something of 
real value, making a real efifort, or being 
actually active. Also it is a method of 
expressing hate. Constipation has an 
equally ps}'chological significance, namely 
to retain or hold out. The conscious atti- 
tude of these individuals includes a 
pessimism toward receiving help from 
others, or depending upon others. He 
advises psychotherapy for all In the 
past most of this advice has been rather 
indefinite, and consequently the results 
have been very unsatisfactory A careful 
anamnesis, a wfillmgness to listen to 
details , absolute confidence of the pa- 
tient; interest in vague situations, no 
matter how trivial they ma\ seem ; listen- 
ing to the patient’s fears, doubts, and 
troubles that exist in his life, either 
apparent or completely independent of 
the physical complaints, are absolute 
minimum requirements for success, 

Ps\chotherap\ also should include edu- 
cation or enlightenment about the gastro- 
intestinal life, and the manner by which 
it can reflect the changes in the emotions 
of an individual He advises that help 
of a psychiatrist be obtained One must 
be guarded m the prescription of a regi- 
men, inainh because if it is n\erenipha- 
sized or t(Mi rigid it adds to the patient’s 
illusions 

Drugs sliould ])e prescribed oiil} iiici- 
dentall} . or as a temporary crutch The} 
should aly\a}s be used with care, because 
of the ])atient’s tendency to c\ipitali/t 
u])oii them, thus solving a major ])rob- 
lem of emotional disharmony 

The dietary lecoinniendatioiis alsu 
should be guarded, because so main 
bect>me diet faddnts, rathei educate the 
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patient in dietan facts. He also advises 
physiotherapy as ideal in these individ- 
uals, because it can so readily be asso- 
ciated with suggestion. 

Surgery is practically never indicated 
He concludes * “From a psychiatric view- 
point, functional disorders of the gastro- 
intestinal tract are primarily emotional 
in their causation This fact is now 
granted by nearly everyone ” The point 
IS stressed that these individuals should 
have the benefit of an accurate and pene- 
trating detailed analysis of the psycho- 
logical components of their illnesses, and 
that only as we understand the dynamic 
aspects of the personality disorders can 
we adequately treat these individuals. 
The treatment in all cases mUvSt be di- 
rected toward the total personality, and 
not toward the intestinal tract. 

Kond*^ has shown that jiatients with 
so-called “colitis" ha\t* been completeK 
freed of their s\ni])l()nis In a ])s}cliiatnc 
ciirahsis lit adxises that e\er\ func- 
tional cas( should have his personahtv 
studied undei these headings ' 

I FarK catinc! <»r tarlv attitudes 

towaid taiinlv, st ht j< )K\ < »rk litc, etc 

I hu>uU-da\ uiiolional stresses <in(l stonns, 
lnl^l^at^nn^, liappiiu and nnhappincss. ts])c- 
I lalU m man i<i^c 

^ tfu patunt iiuikt llu L»asti i )inlt‘stinal 

ti at t s\ inhol of .iii\ tliinc! " 

He quotes \dol]di .\l\(‘i «is follows 
*< hteii the gasti ointestinal tiact, with 
Its rece])tive eliininative functions, can 
he that which expresses and leads the 
personality throughout life " 

In a more extensne article, Wakefield 
and Alayo"^ graphicall} desenhe the dis- 
order as mainly ])s\ch()logical, and feel 
that the etiological factor is intellectual 
and emotional If the svniptonns are due 
to unsuitable moral or religious tenden- 
cies, or a result of erroneous interpreta- 
tions of defectiveness, disease, or sup- 
posed misconduct of the colon, recovery 


may be obtained only through education 
The patient’s confidence must be gained, 
lender etiology, these workers place: 

1 Systemic disease, as manifested by colonic 
symptoms, of such a degree that the underlying 
disease is masked 

2 Environment, which creates social crises 

3 Fear of disease, growing eventually suffi- 
ciently great to produce disability 

4 Laxatives The persistent use of laxatives 
may produce a mild functional disorder which 
will soon subside, but habitual use of purgatives 
may bring on psychological changes 

5 Congenital faults 

6 Other possible underlying causes as . 
allergy, irregular habits, excessive use of to- 
bacco, coffee, or alcohol , lack of relaxation, 
insufficient vacations , and, finally, congenital 
mental and physical incapabilities, and inherited 
nervous instability 

Symptoms — The s\mptoms are con- 
stqiation, diarrhea, at times alternating , 
varying amounts of mucus m move- 
menls, abdominal tenderness , general 
h\))ersensitivit\ to ])ressure, and gas 
( )ften there are Inperactne reflexes, a 
tendeiKv to fabrication, evasiveness, ar- 
rogance. irrital)ilit}\ and fixed, usual 1 \ 
(rroiieous, ideas concerning the illness 

Diagnosis It is of mqiortance that 
orgiinic (lise<Lsc inav c^xist or be siqier- 
iiii]1()scm 1 on functional disorders of the 
colon Iheiefore, a diagnosis should he 
made onlv <iftei caieful studv , nainel) , 
repeated stool examinations. fre(|uent sig- 
moid inspections, roentgenological studv 
<jf the colon and tenninal ileum b} means 
of opaque enema, gastric analysis, endo- 
crine studies, cutaneous allergy tests, 
hlood and urine chc^ck for hea\} metals 

Treatment — \s treatment, these au- 
thors <idvise nomrntating bulk, such as 
agar, as laxatives ; educating the pa- 
tient that reactions are due to social 
crises, and that colonic discomforts are 
often reflex phenomena, and not the re- 
sult of organic disease They suggest 
few^ drugs, but relaxation, rest, and 
allaying of all fears and anxieties, 
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and a regimen which aims toward physi- 
cal rehabilitation. Colloidal clays, bis- 
muth, dilute hydrochloric acid, and 
systemic sedatives occasionally may be 
used. A normal dietary regimen, heat 
to the abdomen, and rectal instillations 
of warm olive oil may produce a dis- 
tinctly gratifying effect. Surgical treat- 
ment IS definitely contraindicated. If 
surgery becomes necessary, the patient 
must understand that it is not intended 
to alleviate the abdominal symptoms ref- 


erable to the fimciioiial disease. In sum- 
mary they state: “T<j eliminate these 
disfirders, the defects in education, gov- 
ernment, religion, morality, philanthropy, 
and even physical heredity must be cor- 
rected. This ideal may l>e approached 
when there is a scientific understanding 
of the conditions necessary for normal 
social life; never by treating these pa- 
tients for ‘colitis/ In conclusion, the wis- 
est measures should be directed tow^ard 
the prevention of these disorders.'’ 


CHRONIC GASTRITIS 

By William \ Swlalm, M.D., and Lester M . Morrison, M.D. 


The accumulating literature for 1938 
on the subject of chronic gastritis testifies 
to the fact that the subject of chronic 
gastritis is arousing increased interest 
both m this country and abroad Credit 
for the present appreciation of the clinical 
importance of chronic gastritis belongs 
directly to the researches of Knud 
FaberC*” v\ho first brought the modern 
Concept of chronic gastritis before the 
pr(jfession m 1898 Due to tlie cleveloj)- 
ment of the semiflexihle gastroscojic b\ 
George Wolf and Ru(lol])li Schindler 
direct gastroscopic obserx ation^ of the 
stomach with chronic gastritis continue'^ 
t(j grow ( )f interest in 193<S contribu- 
tions are numerous facts vnIirIi are cor- 
roboratue of ])re\ious and original ob- 
ser\ ati( ms, me liiding man) interesting 
<.ase re])orts Due to lack of space these 
u])orts must perforce ht- ( minted tnmi 
fhscussion here 

Etiology — FTiologicall) , the authors'^'* 
confirm the belief of Iniber an<l Hurst 
that chronic gastritis is one of the predis- 
posers to cancer and ulcer of the stomach, 
m the sense that it prepares the '‘soil" 
fgastric mucosa j for the subseejuent im- 
])lantation of these diseases The) agret 


wuth Schindler in that numerous patients 
wTth chronic gastritis complain of tender- 
ness and pain in the area directly over 
the gastric silhouette. A neurogenic etiol- 
ogy is behe\ed to be responsible for some 
of these cases of chronic gastritis, just as 
m peptic ulcer 

Incidence— The observations regard- 
ing the character and incidence of gas- 
tritis in different countries b) is 

\C‘r\ [lertinent In regard to the contru- 
\ers) as to whether peptic ulcers and 
gastritis vary in different countries, which 
fact is denied 1)) Walters'''^ of the Alavo 
Clinic, Ma) lielieves that from his surgi- 
cal experience in both Germany and the 
Lnite<l States there is a definite differ- 
tMue -<i ge(mie<lical one m gastritis 
well <iN ulcer — m both these countries 
Mils corioborates the original belief m 
this fact held hv Swalm, Jackson and 
.MorriMai Mav i)resents histologic sec- 
tions as evidence of the fact that chronic 
trosive gastntR is more lre(iuenl than 
prevKJiisl) believe<l 

Diagnosis Haulier and Borland'**' 
emphasize the fact that secretory studies 
are of no avail in the diagnosis of gas- 
tritis 1 he\ heluwc^ that Schindler^ 
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clasbification of gastritis, i. e , superficial, 
hypertrophic and atrophic, are the most 
satisfactory and can be diagnosed onh^ 
gastroscopically. These authors also be- 
lieve that there is a common occurrence 
of peptic ulcer with gastritis as has been 
found before, and that these 2 conditions 
are separate and distinct entities 

Brown and Priestley^^ report an inter- 
esting case of massive and recurrent gas- 
trointestinal hemorrhage from a diver- 
ticulum with chronic gastritis These 
authors believe that the hemorrhage w'as 
due to the gastritis Comfort'^- states 
that inflammatory pnjcesses which in- 
voke the mucosa of the stomach, as in 
(.hronic gastritis, can be responsible for 
the decrease of acidity of the gastric con- 
tents He cites a case to support tlie 
belief that chronic gastritis can be respon- 
sible for the depression of gastric acidity 
tliat develops with increasing age 

'^tocker'* * reiterates the now accepted 
fact that the x-ray diagnosis of gastritis 
usUcdlv Is not jiossible, although it can 
be* iiLide 111 the hv pertri )phic and certain 
otiier forms Tlie gastroscope is the onlv 
ulialile and direct diagnostic method m 
I hroiiR gastritis 

I’eissoid*'^ lias ag<nn called attention to 
the sc'iioiis coni])]ications (jf plih'gmonous 
gasintis fi)llo\Mng resc*ction of pejitic 
ulcc ‘1 and ie])orts cases 

II I\a])pP' a Swiss hactc-nologist , 
inv (‘siigated the action of siher nitrate, 
v.itien, enlerov inform, and other drugs 
on the effect of the various bacteiia oc- 
ciirmg in gastritis His observations re- 
garding the eflicacy of the drugs studied 
ate exlrenielv ditficiilt to evaluate, since 
his diagnosis was made In bacteriologic 
'^tudy of the fasting gastric specimens. 

Moutier,^^’’ in a series of gastro- 
scopically studied cases, reports the fre- 


quency of pustulous gastritis, and their 
clinical manifestations by chronic vom- 
iting, etc 

TilH^ found that of 47 patients gastro- 
scoped for dyspepsia of various kinds, 
and ill wdiom x-rays revealed no definite 
gastric lesions, 25 were normal in gastric 
appearance, 10 had a superficial catarrhal 
gastritis, 8 a hypertrophic gastritis and 
4 an atrophic gastritis These observa- 
tions made in England corroborate the 
larger series made in 1936 by the authors 
He \oices the same opinion of the 
RevieW'ERS m stating that every patient 
with dyspepsia should be gastroscoped 
when other routine investigations are 
inconclusive Borland*^*^ concurs with 
Schindler and the authors that hyper- 
trophic gastritis is a “grave disease,^' and 
finds that m his experience m the south- 
ern section of the United States, “ad- 
\anced gastritis is one of the most serious 
ailments of the gastrointestinal tract,” 
'^ince the patients are nearly alw^ays un- 
lesponsive to therapy 

Treatment — The present status of 
treatment of chronic gastritis has been 
reviewed and presented by the authors 
Due to the lack of sjiace, this therapy can 
onlv lie referred to m the 1939 Service 
of the Encvciopedia — since nothing new 
has been contiihuted recently to tlie lit- 
eiMtiue on treatment of cliroinc gastritis 

Attention is drawn to the* fact that 
our present meth<Kls of therapy are oh- 
jeetivelv and sometimes subjectively in- 
acleqiuite m tlie treatment of the hyper- 
tro])hic and nonanemic atrophic forms of 
chronic gastritis 4"he congestive, ede- 
matous, catarrhal, ulcerative and erosive 
forms of gastritis are all the most respon- 
sn^e to medical therapy, both from the 
response of svmptoms to treatment and 
from gastroscopic observatioii 
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DISEASE OF THE GALL-BLADDER 

By J. Warrex Huxdle\, M.D. 


Introduction — Although there have 
been many contributions to the literature 
during the past 2 years on the subject 
of extrahepatic biliary tract disease, par- 
ticularly gall-bladder disease* these addi- 
tions have included nothing which has 
fundamentally changed previously ac- 
cepted ideas on the subject. From the 
research standpoint, no investigative 
work has resulted in the development of 
any outstanding or novel contribution to 
the clinical problem of gall-bladder dis- 
ease and from the clinical point of view, 
no particularly significant new thoughts 
have been forthcoming 

It shall be the primary purpose of this 
^ectlon to review some of the exemplar) 
Contributions to recent literature, par- 
ticularly in their reference to the diag}w- 
S/S' and medical treatment of gall-bladder 
disease 

Diagnosis — C)f the \arioius >te{)s lead- 
mii to the proper diagnosis of gall-hlad- 
<ki disease, all authorities are agreed 
that (d ])rimary importance is a caretull) 
t'liciled and properl) e\aluated clinical 
liisior) The failure to attacli ])ro])er 
'significance to the histor) , b\ o\erenipha- 
'>i/ing tile roentgenogra])hk and lal)oia- 
ioi\ hndings, still leads to mail) errors 
in diagnosis and no doii!)t to n<»t a feu 
nnnecessar\ cholec) siect< »nnes 

I'he niifst frecpient cause of tnoi in tin 
di<ignosis of lesions at the hihai) trad 
.Kcording t(» W W alters,"*' has been tlu 
Milure to recognize the im])ortance and 
tlk‘ significance of the clinical histor) 

If special!) is this the case if loentgeiio- 
logic examination fails to demonstrate 
the presence of disease Atteiitani is di- 
lected to the fact that mam gallstones are 
not opa(jiie to roentgen rays and fail to 
he Msuali/ed in choice) stogranis I here- 
fore, the roentgenologic rejiort legarding 


tlie numlx^r of stones visualized and their 
jKisition may not agree with the number 
and |X)sition of the stones that actuallv 
are present. Likew'ise, the roentgenologic 
rejM^rt of a nonfunctioning gall-bladder 
IS not always an indication of the degree 
of pathologic change present. 

S3rmptoms — Symptoms wdiich persist 
after upierations on the biliary tract can 
l;e attributed, according to Walters, di- 
rectly to 1 of 2 causes: (a) There may 
have been failure to recognize, both be- 
fore and after operation, that the patient’s 
s) mptoms were not explained by the con- 
ditkni of the biliary tract; ib) the pres- 
ence of lesions in the biliary tract other 
than tliose in the gall bladder mav not 
have been recognized; such lesions are 
stones in the common or cystic ducts, 
«.holangitis, pancreatitis, carcinoma of the 
]>ile ducts, of the ampulla or of the pan- 
creas, anfl abnormal functioning of the 
sphincter of ( >ddi 

It must be remembered that other 
lesions ma) ]»roduLe s) mptoms which 
mimic those of disease of the hihar) tract, 
and the ]')resence of these lesions must be 
excluded wliene\er jMtssihle in examina- 
tion of the patient i^nor to o]>eration and 
1)\ ex])loration of the '.iis]Kcted struilurts 
<it the time of operation on tlu* hihaik 
tiMct \inong these lesiou'-, aie ])erforat- 
mg like is of 1 he ] H ou n* tr duo(k*na] wall. 
<.ak<ireoUs distMst o} tlie‘ iinnar) tiact 
and h)di oneplirosis 'fo this list ean be 
added the le'ss irecjueiith occuiring re- 
ferred ]>ain ot <ing!na pee tons, gastra 
e risis of tain s ,iiid the pstaidt k hok e \ stitis 

of neurasthenic v\«nnen rartieiilar atten- 
tion IS directed to the large number of 
eases in which iiiisiispeeted stones are- 
present in the e'oininon bile duct and m 
which jaundie'e never has l>een ])reseni. 
stones being found onlv bv exploration 
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of the interior of the enlarged duct. In 
the absence of stones of the common 
duct, other causes of pain are pancreati- 
tis and spasm of the sphincter of Oddi 
and of the duodenum. 

Aside from a satisfactor} history and 
physical examination, cholecystography 
and duodenal drainage remain the most 
valuable aids in the establishment of a 
diagnosis of gall-bladder pathology. The 
intensified (double-oral) method of chole- 
cystography introduced by Stewart con- 
tinues to prove a worthwhile innovation 
in the technic of this investigation, and 
the reports of roentgenologists in general 
favor Its more widespread adoption. 

In a comparison of oral cholecysto- 
^ra])hic findings and jiroved evidences 
of gall-bladder disease in 2669 exam- 
inations, F j, Hodges and 1 Lainpe"" 
concluded that a normal resjionse to 
the choIecN stograiiliic test of gall-blad- 
der function may be coiisulerecl <is S4 
per uiil accinate m excluding major 
mflammatoiw disease, w bile complete non- 
\ isiiali/atioii of tin gall-bbiddei is asso- 
ciate(I with naijor mfl<immator} invoKe- 
ment of tht* gall-1 iladder wall in SO ])ei 
cent of all cases so rejiorted ddie authors 
empluisi/e that choice \ stographic exam- 
m<ilion, designed to gauge g<ill-b!adder 
function, seiwes 2 jiractical ])ur] loses 
u/j 1'o materially imi)ro\e accurac\ in 
tlK‘ matter of rec'ognition of existing bil- 
iar\ stones, <ind {b) to ])rognostKate 
with rc^asonable c(‘rtamt\ existing mflam- 
maton disease of the gall-liladdei Rec- 
ognition of calculi is ^^7 per cent reliable 
in those cases where sufficient concen- 
trating ])ower is retained to permit vis- 
uah/ation of the gall-bladder m aii} 
degree Impaired concentrating power of 
the gall-bladder was associated with 
cholelithiasis in 87 6 per cent of the cases 
m the series. The extent of this coinci- 
dence, the authors point out, may w^ell 
reflect the accepted indications for sur- 


gery of the gall-bladder Cholelithiasis is 
always attended by some deviation from 
normal cholecystographic findings. 

T. G. Hardman'^ concludes that oral 
cholecystography is capable of giving a 
correct indication in practically 90 per 
cent of instances as to whether the gall- 
bladder IS normal or pathological. The 
fact that 1 0 per cent of errors may occur, 
howTver, is good reason for urging that 
the Graham-Cole test should not be used 
to supplant the usual clinical methods of 
examination, but should take its place as 
part of the ordinary routine investigation 
as a valuable aid m the diagnosis of 
cholecystic disease Reference is made to 
the statistics of the Mayo Clinic empha- 
si/ed In Kirklm in 1935, which ga\e 
confirmation of the x-ray diagnosis, 
whether positive or negative, in 95 per 
('ent of cases Hardman calls attention to 
the re])orts of Lysholm, of Stockholm, 
who nicuntams that in his clinic the 
a\erage error is I in lOO 

11ie v<ilue of cholecystography in the 
diagnosis of earh cholecystitis remains a 
controx ersial point AIcNeeP'^ in advo- 
c<itmg tlu‘ more fre([uent adoption in 
l^aigLind of biliaiw drainage findings as 
a diagnostic procedure, exjiresses the 
opinion that he is vtuw cautious in accept- 
ing a (li<ignosis of eaily gall-bladder dis- 
e«ist‘ oil \-ra\ evideiKc In his emphasis 
on thcxalueof duodenal drainage, McNee 
states, “I would go so far as to say that 
111 e<irl\ choice _\ stitis, it is at present the 
onlx diagnostic nu'thod on wdiich we can 
posituch rel\ and it is far too little used 
in Britain Berhajis as m main tests of 
tins kind, too much \alue was at first 
claimed for llie method , l)ut, of its diag- 
nostic value m exiienenced hands, I have 
no doubt at all.” 

Biliary drainage, in the hands of ex- 
perienced bile microscopists, continues to 
prove an invaluable diagnostic aid in the 
recognition of gall-bladder disease, and. 
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with the training of more dmicians in 
the interpretation of bile microscop}, is 
becoming more generally employed as a 
routine diagnostic pr<x:edure. In the 
hands of many workers, the value of 
biliary drainage compares favorably with 
that of cholecystography in the diagnosis 
of biliary tract pathology, jiarticularly 
cholelithiasis. 

\V. T Doran, J \V. l"<»rster and 
L C B Spier^*^ at Bellevue Hospital, 
New York, compared their analysis of 
biliar} drainage findings in 64 operated 
cases with the findings by cholecystog- 
rapln m 60 of the cases. Preoperative 
biliary drainages were done in 64 oper- 
ated cases. Cholesterol crystals or cal- 
cium bilirubinate pigment or both crys- 
tals and pigment w'ere found in the bile 
m 27 cases (43.5 per cent). At operation 
stones w’ere present m 22 of the 27 (81 
per cent). Of these 27 cases, calcium 
bilirubinate pigment without cholesterol 
cr\stals was present in 9 of the 10 cases 
(90 per cent ) Cholesterol crystals were 
present in 11 In 10 of these, stones w'ere 
present at ofieratioii ( 91 per cent ) Both 
ch(»Iesterol crystals and calcium bili- 
rubinate {iigmeiit were ])resent in cases 
Stones were found at o]>eration, however, 
111 only 3 cascN ( 50 ])er cent ) ^ )f the 48 

cases having calculi at operation, 21 had 
crystals. ])iginent or lioih in the pre- 
(»peraiiye bile ( 43 7 per cent ) , 19 showed 
neitlu*r of these elements nor a concen- 
trated gall-bladder fraction of bile Patho- 
logual drainage findings, that is, the 
j>rtsence «»f crystals ar pigment in the 
absence of concentrated bile, were found 
m 4(^) of the 48 Ntone cases (83 3 per 
cent ) The remaining 8 patients with 
none ( 19 0 ])er cent ) h<id a normal Inli- 
ary drainage 

An analysis of the t holecv siographic 
findings in 60 of tlie o])e rated cases of 
the senes revealed that while <»nly 30 
per cent of the gall-stone cases sliowed 


stones by chf»lec}sif>grani, over 93 })er 
cent sbowefl a {pathological cho]ec>sto- 
gram, 77«., calculi, no visualisation, faint 
visualisatKm or normal visualization with 
delayed em{>tying. "I'hus, in patients wdth 
cho-lelithiasis, cholecyst (^raphy was su- 
perior in revealing {latholog} ; 93 i>er 
cent as coni{>ared with 83 6 per cent for 
biliary drainage. Actual calculi were 
demonstrated in cholecy^tograms m 
{Per cent of cases, while the presence of 
calculi was suggested by Jramage find- 
ings m 43 7 {per cent. When findings by 
biliary drainage and by cholecystography 
are both considered, pathology w\is indi- 
cated in 95 9 jKT cent 

In a similar sludv In J. Rignc}. 
W L. Alortensen and T. G. Miller,^^ 
based on 137 ojperatively proved cases of 
gall-bladder disease, 89 pQv cent of their 
stone cases sh(»wed gall-bladder disease 
In roentgen(jgra{>hy and 90 per cent by 
biliary drainage ; of the noncalculous 
cases, 51 |per cent by cholecystography 
and 59 {>er cent In biliary drainage. The 
criteria for the i)re(»perative diagnosis (^f 
gall-bladder disease were impaired func- 
tion or evidence of stone, some cases 
shoyymg both abnormalities, some only 
one 

Treatment — A survey of the contri- 
Imiioiis to iiiedKal literature during the 
past U w years regarding the surgical 
and inedaa! treatment of gall-bladder dis- 
t ase seems to justify the folbnving defi- 
nite ( OIK lusK »lls 

1 TIk tnnd is t"wanl the Miiiserva- 

ti\t nranaiifiiK lit ut r disease, [>ar- 

tu’darlv ot tlirmin i stitis withnut stones, 
tlk dturtt and liktlilniiKl of s_\ iiiptoinatu nliti 

}i\ I hoU I V sit c toiin Ikiiik apiortiitU iiiort dt- 

iHiidtnt 0.1 tilt jirtstiut of stoTks or a histoiv 
t.t lolu than on tlu patholoKU' tondition of 
tin gal]-ltla<ldt r 

2 Most siirKual aiithontus aviet that in 
the niaiiaKtiiRiit ttf cases of acute t holecystiti*^, 
no arhitrardv set time is feasifdc for surgical 
interccntion ni all nistaiu'es, tareful individual- 
i/ation ht ing lutessarc and exemplifying •;ound 
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surgical judgment So important a decision can- 
not be based on generalizations and so compli- 
cated a disease cannot be reduced to such sim- 
ple terms as “hours after onset” or “delayed,” 
“early” or “immediate” operative intervention. 
Most likely the mortality rate will be higher 
in the hands of the majority of surgeons if 
“immediate” operation m all cases is advised 

3 Adequate medical management is a prob- 
lem of paramount importance, but as yet no 
universally accepted plan of medical treatment 
has been forthcoming 

A critical survey of tlie medical and 
surgical management of gall-bladder dis- 
ease, in tlie opinion of H E. IMock, 
C. F. (; Drown and R. E Dolkart,^^ 
leads to the inevitable conclusion that 
{)r(‘setit-da\ therapy is inadequate From 
the surgeon’s jxnnt of \ievv, the concen- 
sus is tliat if there is any evidence of 
pathological changes m the gall-hladder, 
(he structuu should l)e iinmediateU re- 
moced I^'rom thc‘ internist’s point of 
vuw, the u>c of the lov\ fat, love c holes- 
'erol (lut, in coiijuiiction with catharsis, 
>'oin] s the <i\c‘r<ige conception of the 
inediu'il inaihigcMiu'nt of gall-l)ladd(‘r dis- 
' U'sc and luis icuhiined niic hanged as tiu* 
luatiiKuii ot (.lioKc foi niaiiN ve.us ddu 
mtliois (In not cone 111 with cutlun ton- 
leplinii h lie\ eni])h«isi/e tluil the «i\ail- 
al)lt‘ (hua m(licatc‘ (juite (letiiiildv tliat 
ipl )i oMiiMtt 1\ onc‘-tlm(l of all |)<ilR‘nls 
'^uhjcctcal to liilian inut suigtac show 
littk or no impioxemeiit aftei opeiatioii, 
NiginlMDg d (Icd'imt e luaal for a moi care- 
ful scdcatioii of cases foi suigei} \{)- 
}>aieiith the best subjective results are 
obtained m ])aticnts sulinntted to surgi- 
cal nitc ‘1 \ention who give histones of 
repeated colic, common duct stone, or 
chronic jiancreatitis, w'hcacas tlie jioor- 
est results ha\'e been olilained in ])a- 
tients m wdioin cholecwstuis existed with- 
out cholelithiasis 

In the outline of their plan of medical 
treatment, Mock, et al , include the fol- 
lowing* (a) Administiation of keto- 


cholanic acid to stimulate the flow of 
hepatic bile ; (b) frequent feedings of 
milk and cream to induce contraction 
and emptying of the gall-bladder at reg- 
ular intervals, and (r) antispasinodic 
and sedative medication {belladonna 
and phenobarbital) to dimmish the ir- 
ritability of the gastrointestinal tract, 
thereby alleviating stasis In severe cases, 
bed rest was necessary at the time this 
form of management was instituted 
In the absence of other indications, 
there are 3 types of gall-bladder disease 
w'hich the authors believe will respond 
to phc'siological medical management: 
ia) The gall-bladder dyskinesias; (b) 
chronic cholecystitis w'lthout stones, and 
(c) chronic cholecystitis w*ith large soft 
calculi, few m number, and with which 
the ])atients have no, or very infrequent, 
cohc-like attacks Icven in this latter 
group It v\as found that a large number 
of p.iticnts bcxainc rclatnely svmptoin- 
frec when treated In the methods de- 
suihed Such p<itients, however, wEo 
do not lespond to a nasonahle trial 
pcniod of such thera])v should receive 
surgicMl trcMtment without furtheu' dekiy. 

'rhc‘se aulliots c'onclude that tluw be- 
lieve that the ])r(‘seiU (oiiccptious of the* 
nu (heal man.igciuent of gall-bladder dis- 
( <ise Using low fat, low eholc'sterol diets 
ill conjunction with saline jiiirgatives 
have no sound phv siological basis (Jn 
the basis of their studies of 120 patients 
with chrome (hse<ise of the gall-hladdei , 
they found that the use of the 3 princi- 
ples of thera])y jirevioiisly mentioned 
effeetiveh relieved the symptoms and 
reduced the incidence of colic in the 
majority of cases treated. It is empha- 
sized that there should be a definite 
revision of ideas as to wdiat constitutes 
indications for surgery in patients with 
chronic gall-bladder disease. 

A dififerent opinion regarding the value 
of a low cholesterol diet is presented by 



(tASTH( )EXTriv()I.<){.^ 


133 


J. R. Twiss and J. FI. Barnard, based 
on a series of 110 medical and surgi- 
cal patients with disease of the gall 
bladder and associated hvfKfrchoIestere- 
mia, treated with a low cholesterol diet. 
A control series of 35 patients did not 
receive such a diet. By repeated chemical 
analyses, the blood cholesterol in cases of 
hypercholesteremia was reduced follow- 
ing the low cholesterol intake and 
symptomatic relief resulted in most of 
such cases. 

These investigators believe that the 
diet IS indicated also after cholecystec- 
tomy to preclude hypercholesteremia and 
recurrent symptoms. 

As a program for tlie medical man- 
agement of chronic gall-bladder disease, 
A I- Levin and M Shushan'^'^ list the 
following measures as being fundamen- 
tally helpful m restoring normal gall- 
bladder and biliary tract function: 


1 Proper hygienic regime; regularity 
in meals; rest after meals^ adequate sleep, 
etc. 

2 Outdoor exercise; deep breathing, 

3. Avoidance of constipation, 

4. Frequent small meals for Kall-Wad<h*r 
drainage 

5 Bland, nonirntating diet, low in fat 

to avoid excessive biliary tract stimulation and 
tendency to hypercholesteremia. High fat 
diets ityr stimulating gall-bladder emptying 
when these are not contraindicated by in- 
flammator\ conditions or hypercholesteremia 
Caloric adjustments for obesity and mal- 
nutrition 

0 Removal of foci of infection, 

7 Selected medication , saline cathartics, 
bile salts, cholagogues, sedatives, anti- 
spasmodics, 

8 Biliary tract drainage. 

9 Applicati(»n of heat to abdomen. 

10 Avoidance of alcohol, 

11 Alkaline mineral water; liberal ii»- 
take of Suids generally and hot water be- 
fore meals. 


DISEASES OF THE PANCREAS 

By Thoma.s A Joonson, M 1) 


Cystic Fibrosis of the Pancreas 

1) 11. \n(Iersen^’’^ rc\ie\\c(l all tlu 

rqiortcd cases of c\ stic fibrosis of the 
p.nureas That condition (K'Ciirs more 
often in infants, and, not infre([iiently, is 
difficult to differentiate from celiac dis- 
ease i ^atholoc;icall\ , in c)stR fibrosis 
of the pancreas the acinar tissiu* ot the 
pancreas is replaced In e]iitlieliuni-linc*<I 
c\sts '1 he islands of Ltingerliaiis rt - 
mam intact The n‘siilnng Lick of j»an- 
crcalic en/\mes in the small bowel is 
reflected in a \ariet\ ot abnormalities 
1'he stools contain large aim amts of neu- 
tral fat which rejiresent a de])letion ol 
caloric intake The inability to digest a 
normal amount of fat results in a de- 
creased abs(jrpti()n of the tat -soluble 
vitamins The made<|uacv of \Uamin A 


priibablv is relate<l to a tendency for 
tliese children to die of varying t>pes of 
lung pathology, i c , linmchitis, bron- 
chiectasis, pulni<»nar\ abscess an<l lobu- 
bir pneumonia Deficient absorption of 
vitamin I) or calciiiin or both gives rist 
to \*ir\mg dt‘grec ^ ot « ►steoporosis Fattv 
dt gem ration (»f the liver has been n 
ported al aniops\ Referring to the cbffi- 
cult\ in difft u ntiating cv'^tic fihiosis <»t 
the pamiaa^ iroin cthac disease, \n- 
derson st<itcs that the vlniKal puturc* ol 
celiac disease may he presente(I b\ ]hi- 
tieiits with iMiicre<it]c insuffiiciciK \ who 
survive the first vear of life d1ie pres- 
ence ot normal p.increatic en/\nies in the 
duodenal contents would favoi tlie diag- 
nosis of cehac disease as against pan- 
c'reatic msnfficiencv scR'ondary to cvstn 
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fibrosis of that organ. Andrews further 
states that stool criteria of differentia- 
tion between those 2 conditions is un- 
reliable 

J. Thomas and F. W. Schlutz^^^ be- 
lieve that the preponderance of fatty 
acids in the stools of patients with celiac 
disease, and in whom pancreatic func- 
tion may be considered normal, is of 
sufficient consequence to differentiate 
celiac disease from the pancreatic steator- 
rhea secondary to congenital pancreatic 
fibrosis 

In view of the well-known experi- 
mental evidence of fairh adecjuate fatt\ 
digestion m animals who have been sub- 
jected to pancreatic duct ligation, this 
Rkvikwtr is inclined to agree with \n- 
fhews concerning tlie unreliability of 
'-.tool examinations as exidence of ])cin- 
ueatic insufficiency Howe\er, the Kp- 
VJKWER feels tliat the utmost caution 
should he o1)ser\c‘(l m mterpietmg the 
chniial iiri])ortaiKc‘ of decreases in jyan- 
cu‘atK function as measuiedlw (Uxieases 
m tli(* en/\ines m duodenal juice The 
piesent methods of detennining the eii- 
/)mes in duoflenal juice arc* ade(|uate if 
noimal valuer ate obtained hut dcci eased 
values ma> be the lesult ol so manv 
winal)1c‘s other tlnin paiicieatR dvsfiinc- 
tion that one liesitatt*s to <i(V(*pt them 
without that qualification 

Lipocaic 

In I. 1\ Diagsted**^ ’ and his 

u)W()ik(ns ie])orted studies on a new 
fat-free alcoholic pancreatic extract, 
Ii})ocaic, the administration of which 
pu'vented the dejiosition of fat m the 
livers o\ dejiancreatized dogs maintained 
on insulin In effect, thev called atten- 
tion to a new' fat-metabolizmg, lipolytic 
hormone Numerous investigators^ 
previously had noted that the marked 
hepatic enlargement which developed in 
pancreatectoniized dogs could be pre- 


vented by the addition of raw pancreas 
to their diets. Pathologic studies of the 
enlarged livers showed that the change 
was the result of fatty infiltration. There 
is a difference of opinion concerning 
the nature of the essential factor m the 
raw pancreas wdiich prevents fatty in- 
filtration of the liver Apparently the 
factor IS absent in the pancreatic juice 
Certain other substances have been 
shown to exert similar lipolytic effects 
on the liver in experimental animals, 

nanielv, choline,^ casein, 

cithiii,^^'** and betaine 

(' U Best and J H. Ridoiitu^^ be- 
lieve that there is insufficient evidence 
to warrant the acceptance of lipocaic as 
a new’ entity. Moreov’er, the same wTiters 
aver that lipocaic exerts only the effect 
which could he jiredicated by its choline 
or protein content A similar view' has 
been exjiressed 1)} K M MacKav and 
R II B<iines^ii wlio, m addition, report 
that the hittv liver secondary to admin- 
istiMtion of anterior pituitary extract is 
not influenced by either choline or lipocaic 
F I' Boyce and E M Mch'etridge'^ 
note that bittv metamorpliosis of the 
luei does not occiii after excluding 
])aiKieatic secretions from the duodenum 
!)v duct ligation as long as tlu^ ])ancreas 
Itself lem.ims int<ict 

Mtliough investigators disagtee con- 
cerning tlu‘ ihiture of li])ocaic and its 
mode of action, several interesting clini- 
cal a])])Hc<itions liave been re]:>orted II 
(i (irav/el and L S RadwnP^ * treated 
3 }oung diabetic jiatients in whom jier- 
s] stent hepatomegaly was observaxl Wktli 
ordinary diabetic management, includ- 
ing insulin, there was no reduction in 
the size of the livers Administration 
of Dragstedt’s hpocaic resulted in a 
prompt recession of the hepatomegaly 
so that the livers returned to normal size. 
A low^ermg of the blood lipids likewise 
was accompanied by the return to nor- 
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nial. The authors found that it was 
necessary to administer lipocaic continu- 
ously to prevent recurrence of the hep- 
atomegaly. It would be of interest to 
compare the effect of raw pancreas or 
cholme in similar cases, although in 1934 
E. S Judd, E. J Kepler and E. H. 
Rynearson^i^ observed no beneficial ef- 
fects from the administration of choline 
and betaine to 2 patients with fatty livers 
in association with hypoglycemia. 

A. M. Snell and M, W. Comfort^i- 
noted a rapid decrease in the size of 
the liver in a case m which they used 
lipocaic. Unfortunately the case of Snell 
and Comfort lacked biopsy proof of fatty 
metamorphosis of the liver. 

D. H. Rosenberg^ reported a proved 
instance of recovery from fatty metamor- 
phosis of the liver in association with 
diabetes mellitus During the course 
of a laparotomy for removal of a patho- 
logic right ovary an enlarged fatty Iner 
was found and a section taken for bi- 


opsy which, on microscopic examination, 
was tliought to be fatty metamorphosis 
of the liver. Subsequently the patient 
took 5 Gm. of Dragstedt’s lipocaic by 
mouth daily for 12 weeks during which 
the liver receded from 10 cm. below the 
midclavicular line to 1 5 cm. below the 
midclavicular line. Then the patient was 
operated upon for severe biliary colic 
and the gall bladder removed. At the 
second operation a striking change was 
noted in the liver. Whereas it had been 
yellowish and mottled previously, it was 
now uniformly reddish brown m color, 
and normal in size and consistency. A 
second biopsy si>ecimen on histologic 
examination revealed an almost normal 
liver structure. The patient showed a 
corresponding improvement in her liver 
function studies. The above case repre- 
sents the first recorded instance in the 
human in which there w^as a definite 
return of a fatty liver to normal under 
the influence of lipocaic 


VITAMINS 

By John H Willard, Ml) 


Vitamin A 

A review of the present informatnm 
concerning Mtamin X has been published 
l»v () A r>csse\ and S B. WolbadU^* 

Physiology — Studies have indicatetl 
tliat no vertebrate can svnthesize can»tt- 
iioids, or the pi ov itannus. but that all 
higher animals can convert certain carot- 
t.*noKK t(» vitamin A The occuruiKt 
of these carotenuids is closeh related to 
chloropliv 11, so that the <juantit\ of chlo- 
lophvll is an index to the carotene cou- 
rt nt of green plants Unman intake of 
the provitamin depends largely on con- 
sumption of green and yellow’ vegetables 
Kggs, milk and butter furnish vitamin 
\ as well as some carotene 


\ninials liavt been toiind ti> havt a 
large storage capacity for \itamin A. 
\l»out per tent of the total bodv con- 
tent of this Mtannn is ])resent m the 
livei, and it is believed that excess feed- 
ing mav store sufficient vitamin to last 
tor several veais (if the results of rat 
t\]Kriments can he a])p]ied to humans) 
The vitamin \ tontent of human liver 
fr«)m w t ll-noiirislied suhjea> is from 2fK) 

to 400 international units ]>er gram or 
from 10 to 20 mg ])er lOO Gm IIe])atic 
rt serves mav he lowered hv thronic dis- 
ease (jr infection eithei as a result of 
decreased assimilation or increased de- 
mands Liver disease is a theoretical 
source of deficient reserve, [)Ut adecjuate 
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proof lb 'db yet lacking, according to 
Besbcy and Wolbach, Experiments seem 
to indicate that storage occurs in the 
Kupfer cells since hepatic toxins like 
phosphorus do not reduce vitamin A con- 
tent while blockage of the reticulo- 
endothelial system lessens the hepatic 
storage. Since m jaundiced dogs the use 
of carotene is inhibited, a certain amount 
of fat absorption from the intestine seems 
essential. Chronic diarrhea, biliary ob- 
struction, pancreatic dysfunction, celiac 
disease and other fat disturbances may 
result in Mtamin \ deficienc} 

Pathology— ( )ne of the earliest func- 
tional changes m \itamm \ deficiencv 
IS decreased ability for dark adaptation, 
night blindness kdinical m\ estigations 
of this function In use of photometric 
tests (Jeans, ct al , jeghers, Ealnier and 
lllumberg. Park, C orlette. rf al , and 
Ik'irborka ) have shown an a])|>arent tre- 
fjuence of vitamin \ dehciencv H L 
f^aats, F d Jung < 111(1 \ ( l\v*^''h<i\t 
(juestioned tlic* accuiacv of these ob- 
st^rvatioiis dests \\(‘ie done on 143 

medical studtiits <in(l the results sub- 
jected to statisti(.,il <in<d\ sis h was 
found that ubil( the intake of vitamin \ 
varied from lOsO to 0725 11 |Kr dav 
no correkitioii could ht detec ltd between 
dietarv intcikc* <iii(l I)io])li( »tonuM i ic lead- 
ings Xeitliei w<is theie ,iii\ coiicdation 
betwexm \it<umn \ mt<ak(* and cIihicmI 
signs and svinj^toiiis ot deticumcv It 
w<is concluded bv these woikeis that 
dlie ciitena gcaienillv chosen for the 
lecognilion of vit<imm \ deticieiiev I)\ 
means of the biophotoineter are not the 
most reliable criteria Far more studv 
IS essential before the biophotoineter or 
anv similar instrument can he used pia 
sc for the detection of vitamin X de- 
ficiency in the human being 

The pathologic changes m vitamin A 
deficiencv have been described m detail 
by S b' W olbach.ii^ 


Requirements— L. E. Booher^^^' re- 
view^ed various studies on daily require- 
ments of vitamin A based on photometric 
determinations and diet calculations and 
concluded that from the evidence at hand 
the prevention of night blindness re- 
quired a minimum of from 25 to 30 units 
per kg. of body weight daily, or approxi- 
mately 1400 to 2000 units for an adult 
of 70 kg. An adequate safe figure would 
he about 3000 units Children's require- 
ments are probably higher, 6000 to 8000 
units. Pregnant wmmen should have an 
allowance of about 5000 units 

\ study of dietary intake of vitamin A 
111 various localities has shown a striking 
variation in different groups, largely re- 
lated to economic status. Many members 
of families m the lower income groups 
are probably on the border line of recog- 
m/al)!e vitamm \ deficiency, according 
to Hooher Tlie League of Nations 
Health < )ig<in]/ation recommended an ab 
kwvancc of 500 cc of wEole milk, 1 egg, 
25 (mi of butter and <i serving of a 
green lealv vegetable dail> as being ade* 
(jiuitt b'or children between 2 and 14 
vears the allowance* should be 1 cjiiart ol 
milk, 1 tgg, servings of green leafy 
vegetable^ ,ind butter in projxirtion to 
Ni/e, and 3 (mi of cocl-livei oil During 
j)regnancv this coniniission advises 1 
(jiiart of milk, 1 egg, 1 ounce of cheese, 
<ui .iverage serving of a green leafy vege- 
table <ind 1 tesaspoonful of cod-liver oil 
dailv 

Vitamin B Complex 

Recent develojiincnts, including isola- 
tion and synthesis of some of the com])o- 
nents of the B complex and the biologic 
effects of these fractions, have clarified 
to some extent the confusion regarding 
vitamm B.^-^ 

Most discussers divide the field into* 

1 rifamin the antibenben vitamin that 
prevents beriberi in man and polyneuritis in 
animals (and probably man) 
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2 Kiboflamn, a compound necessary for 
growth in chicks and rats and also the preven- 
tion of cataracts in rats. 

3, P P factor, a nutritional factor effective 
m the prevention and cure of human pellagra 
— now believed to be nicotinic acid, probabh 
identical to the filtrate factor, a factor for the 
prevention of a nutritional dermatosib in chicks 
and which is ejffectual in treating black tongue 
m dogs, 

4 Vitamin a factor necessary for rapid 
gains in weight and normal nutrition of pigeons 

5 Vitamin a factor for the prevention 
i ^f specific paralysis in rats and chicks 

0 Vitamin a factor necessary for main- 
tenance of weight in pigeons 

7 Vitamin B^, or H, a factor for the pre- 
vention of a nutritional dermatosis in rats 

H Factor li\ a factor necessarv for growth 
< >f rats 

From a practical clinical standpoint 
only 2 members of this complex have 
been definitely linked to human defi- 
ciency disease, namely Bi and the P. P. 
factor which is undoubtedly nicotinic 

cicid 

Vitamin Bi — This fraction has been 
iN( dated and synthesized and the name 
tliiamm (chloride, liromide. sulfate, etc ) 
Ihis been accepted In the Council on 
i liarmac} and Chemistry of the M A 
It Is necessarv to the life and well-being 
oi man and ])osscsses antineuntic an<l 
.intil)t‘nheri pro])erties Its acti\it\ in the 
l)o(lv has to do with oxidation of carho- 
hvdrates, ])\ru\K <icid <ind ]>rol)al)l\ lac- 
Mc acid 

Requirements- j K t owgill*-- luis 
u Mewed in detail the e\])eriinent<il work 
hearing on the })h\siolog\ ol \itaniin l>i 
and on human re(juirenu*nis ^ » 1 In', 

author has de\elt)])etl a foinuiLi toi de- 
lta mining re(|iiirenient s hast*d on hod\ 
weight and caloric intake \ snn])le state- 
ment of average retjuireineni is 10 I V 
per lUO calories of food intake < 1 mg 
of thiamin chloride is e(|ual to 3(H) to 
5(X) I U depending on method of assa\ 
iisetl ) This estimation agrees cioselv 
with other ])ublished tigurt*^ The C oun- 


cil on Pharmacy and Chemistry of the 
A. M. A. states that the dailv require- 
ment for vitamin Bi appears to be not 
less than 30 I. C. for the infant and 200 
I U. {(»r the adult (X.X. R. 1938. 
471-2) These figures are definitely 
minimal and do not represent the needs 
under various conditions. Some of these 
conditions wdiich increase the demand, 
according to CAw’gill, are: (a) In- 
creased metabolism as a result of marked 
physical activity, hyperthyroidism, febrile 
states. Under such demands (.'ow^gill 
suggests an estimate of daily caloric ex- 
change anrl that not less than 15 to 20 
I. U of the Mtamm l)e provided fur each 
100 calories. Whth exiclence of chronic 
deficiency it is suggested that the dail} 
administration of 5 to 10 mg of thiamin 
for a week to build up reserves would 
be of use, with a continued dose of 15 
I U. per 100 calories, (b ) Loss through 
excretory channels Since tests have 
shown vitamin B^ in the urine, any con- 
dition resulting in diuresis may increase 
excretion. Under these conditions Cow- 
gill recommends an increase in intake to 
20 f U per KK) calories It is also 
suggested that in am conditam where 
large volumes of fluid are administered, 
thiamin should he added Diarrhea has 
also been found to increase lequire- 
ments With iiKuleiate diarrheas ni 
dogs It was fitund that .“’O to 70 per 
tem nl tlu vitamin w<is biM It is sug- 
gested tli.it with diarrhui a dosage ot a! 
Imisi 2() 1 C ]»M 10«) ialHru‘s l)e given 
orallv, (»i Is 1 I pel l(.Hi calories he 
given parent end Iv 

\s vel no siin])]t lab(»ratoi\ tests ol 
vittinnn P)) levels in blood oi urine h.ive 
been devised ll<»wevei, I. I Hairis 
anil P ( Leoiigd-'’ testing urine with 
tile rat hnnlveardia test ilescnbed 1)\ 
these authors in PkV), have re])orte^d 
their results in a varietv of e.onditions 
Resting levels <in<l response to test doses 



138 


AIKDjUNK 


of v300 to 950 1 U were recorded and 
the following standards suggested * 

Normal . 

Resting Level 10 to 20 1 U. 

After test doses of 350 T U . Response to 
30 I U. 

Subnormal * 

Resting Level Less than 10 I U 

After test dose Response to 15 I U 

Therapeutic Indications — Accord- 
ing to AT 1^) Strauss'* vitanun Hi de- 
ficiency in man invohes es])cciall\ thc‘ 
nervous and circulator} systems 'Hu' 
neural s_\m])toins usnall_\ are noted fust 
in the extremities and consist of heavi- 
ness of tile legs and ten<l(‘rness of tlu 
calf musck‘s Increasing hitigue on t‘\t^i- 
cise a])])ears ,in<l hUei foot drop m<i} 
occur, "Flu* upper (*\ti(‘initu‘s are in- 
voKcd lat(M I i<mial ik‘i\(‘s are seldom 
iiuohed hut memor\ dcd'c^Us «iie com- 
mon riK's(‘ id'fects difU*!* liom the poh- 
lumntis of l(‘ad poisoning in wliuh onh 
motoi iienes au* <il'lecl(‘d, p<un Ixnng 
<d)sent Infectious polMHunilis iisirdh 
iii\ol\(‘s ilk sliould(‘i girdle oi thighs 
<ind cKiiikd iui\(*s, ilu‘ m\ol\(iiK‘nt is 
pioMiiKil with pc*i i])IkM <il spie<i<l 'rh(‘ 
c ai dio\ <iscul,ir signs td heiilKui ,ne d\s])- 
IKM, palpit<ilion, t<uli\taidia and ed(‘m<i 
('ardmc cailai gcMiumt to both right and 
left ocean s \ low hlood piessuu* hut 
with ,i hounding pulse is common t )th(a 
manifestcitioiis are <moie\ia, nauscM, 
glossitis, ac hlorh\ di la, aiu^nni and diai - 
iIkm ddiere is doubt tlnit th(‘se evi- 
dences of (Udiciencw an* sokdv <lue to l^>i 
dcdiciencw 

Dosage \ it«imm L] mav he given in 
j)ure form or m sul)stancc‘s rich in this 
vitamin In a definite case of herihen 
Strauss recommends intramuscular or 
intravenous injection of from 20 to 50 
mg of thiamin daily. After a fortnight 
similar doses orally may be employed 
or 10 mg daily ]:>arenterally Brewer’s 
veast, plain or autolyzed, is a good source 


of the 1) complex Thirty grams of <i 
potent source of yeast given 3 tunes 
daily IS usually a sufficient dose for mod- 
erately ill jmtients if there is no evidence 
of impairment of intestinal absorption 
Strauss stresses the freejuent association 
of deficiencies of other fractions as 
well as vitamins \, C' and minerals m 
henhen and suggests the inclusion of 
adckiuate .imounts of these The duration 
of treatment will of course varv marktklh 
In acutt‘ nervc‘ lesions recover) mav aji- 
pear in a werk W'lth actual degcuieration 
rc‘co\ eiw IS slow and mav he calculatckl 
<it about 1 mm ])C‘i da) 

Nicotinic Acid -Since* the it‘])oit ot 
Id\eh]c‘m, 'siioiig, M<id(k*n <ind Wool 
k*\*~" in on the* cuoilivt eth‘( ts 

of imotiiiu acid in “black tongue' {)i 
dogs nunu'ious i(‘poTts have .ij)pe<U(‘d 
c(nic(inmg iht* (in.itive v.diu ot this nia 
tciial 111 p(*lkigia \uoidnig lo it‘Views 
h\ Spu s ,111(1 Ills assot iat( s, * niio 
tunc <kid. nuotinu at id amide, sodium 
nuotmaU and eoiammc aie (thvtive in 
iH.itmg pellagia hinuoiinu ai id iso- 
1<U( d tioin li\(i (Xtiacl li.is also pio\ed 
( lie c 1 1\ ( 

Indications^ 'I he (Imua! diagno 
^]s ol pc‘ll<igia Is based on ilk pieseike 
ot tlu* t\pic,il (hinialitis siomatitis, ga'- 
ti ointc sliiial and ntavoiis ^\nlptoms 
ImiIn (»i piodioiird sMiipioiiis in,i\ in 
elude loss ot we'iglit and stieiigth, m 
somina, lassitude*, ve*iligo, lie‘«id<u he*, 
<more\i<i. and dianht*«i l.<ite‘r stomatitis 
appeMi s Skin k'sions <ue‘ usiiallv pie‘s 
(‘lit and <ire ch<ir<ictei i/e*d hv tlu*n shaip 
maiguis, hilate‘nd s)mm(‘ti\, maiiiie*! of 
(‘Volution, pigmentation and kc*r<itosis 
'Fhev I)egin as dark ie*d areas whieli he*- 
come confluent <md graduallv daike*! in 
color Se'ahness with thicke*nmg <md 
sometimes bullae and vesicles appear, 
and atrophv of the skin follows The 
commonest sites are the dorsal surfaces 
of the hands, lower forearms and neck 



GASTROENTEROLOGY 


139 


Irritation of the labia and buttocks is 
common. Mental symptoms are very 
common and consist of depression, 
melancholia, lethargy and stupor Con- 
fused states and hallucinations may ap- 
pear Paresthesias, tremors, muscular 
cramps and paralysis of the lower ex- 
tremities also occur. Recent evidence 
suggests that these peripheral nerve 
changes may depend on an associated 
vitamin deficiency rather than on pel- 
lagra per sc 

'Pile symiitoms and signs in the 73 
cases reported by Spies , ci al , were 
as follows. 

Cases 

l.oss of weight, strength and appetite 73 


Mucous ineinlirane lesions . 73 

Chiiracteristic skin lesions . 56 

Mental s}in])toins . 51 

Diarihea 40 

llrethntis . ... 27 

.Severe \oiniting . .. 24 

I’eripheral neuritis .. 23 

V<iginitis . 23 

I’roctitis 21 

t onstipation . . ,10 


Dosage- -All of the symptoms of \>eU 
lagn‘a seem to respond to nicotinic acid 
theiM])y S])ies and his coworkers admin- 
isteu‘d from 50 to 1 Gin. orally per 
da\ in doses of from 20 to 500 mg They 
suggest 50 to 100 mg 5 or 6 times daily, 
the <L\erage daily amount being 500 mg 
In some cases, parenteral administration 
ma\ he advisable m doses of 10 to 20 
mg intravenously Reactions occurred 
m some jiatients with large doses and 
c()nsistc‘(l of Hushing, burning and itch- 
ing of the skin vStiulies by these writers 
on 1(X) adults without pellagra showed 
these reactions to occur in a few individ- 
uals with a 50 mg dose m water on an 
empty stomach, in 50 jier cent of those 
given 100 mg , and in all of those given 
^00 mg doses 

Results — All w'nters to date have 
re])orted i)rom])t relief of syinjitoms 


Spies, et aL {^btd.), reported blanching 
of the skin lesions, improved gastro- 
intestinal function, remission of mental 
symptoms and a decrease in porphyri- 
nuria within 72 hours after large doses. 
A feeling of well-being frequently ap- 
peared in 24 hours, and a similar rapid 
improvement occurred in the mucous 
membranes of the mouth, throat, rectum, 
urethra and vagina. Peripheral neuritis 
was not relieved until vitamin Bi was 
added It is of interest that severe Vin- 
cent’s gingivitis responded to nicotinic 
acid within 24 to 48 hours 

Vitamin G 

Since synthesis of vitamin C in 1933, 
a great volume of investigative and clin- 
ical work has been published. While 
there is much remaining to be known, 
there is fairly definite information re- 
garding human requirements, effects of 
deficiency and food sources. Definite de- 
ficiency (scorbutic) states are indicated 
h\ spong\ bleeding gums, hemorrhagic 
tendencies, sore and swollen joints, in- 
creased caiiillaiy fragility and edema Ihe 
|)athoIogic ])r()cesses are the result of 
failure of production of the intercellular 
cement substances in endothelial tissues 
Mc*morrhagic phenomena are usually the 
outstanding clinical features. Relation- 
shi])s have been suggested between vita- 
min and dental conditions, endocrine 
disturbances, gastrointestinal diseases, 
lnlmllnlt 3 ^ res])onse to infection, and 
wound healing. Recent work has ques- 
tioned the importance of vitamin C defi- 
cieiic} in the etiology of rheumatic fever 
formerly suggested by Rhinehart. A. D. 
Kaiser^'^^ studied the ascorbic acid con- 
tent (jf the j)Iasina in rheumatic children 
and adults While reduced levels were 
present in some, and urinary output has 
been found low by other investigators, 
this writer feels that his studies faded to 
siq^port the theory that vitamin C defi- 
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ciency is of etiologic importance in rheu^ 
matic fever and other rheumatoid states. 

Requirements — Human requirements 
have been set at about 600 to 1200 I. U, 
daily for normal adults. Infections 
and pregnancy probably increase body 
needs One milligram of cevitamic acid 
is equal to 20 I. U , so that a 30 to 60 
mg. daily intake is regarded as adequate. 
The best sources include orange, lemon 
and grapefruit juice, tomato and raw 
cabbage juice, and strawberries. Canned 
tomato and citrus fruit juices are also 
good sources. The relative content of 
various foods has been listed by O. A. 
Hessey'^*^- 

Tests of Deficiency- Urinary cv- 
crction with or without test doses of 
ascorbic acid has recened much atten- 
tion The quantity of ascorbic acid re- 
quired to induce saturation and subse- 
Cjiient excretion in the urine appears to 
lie a measure of the ^tate of \itaniin ( 
nutrition of the patient \ccording to 
M>t and Imrnier, Mtaniiii C appCtir^ to 
he sekatnelv tihsorhed In the intestinal 
tract, especially by tlie sni.ill b>\\el In 
ichloi h\ dna, blood k\els ai(‘ usually 
iov\ei than noiinal, |)osMb]\ due to im 
cixMsed (ic sti uclioii b\ intestinal bacteria 
riu‘ authors point out that, until more 
infoimation is av iuhihle, it must be* as- 
sumed th.it thene aie indnidual ' ei lations 
'll ahsor|)tion and tluit undei ccniain 
conditions absor])tion ma\ hi* detinitel\ 
ihuormal While blood levels and urinary 
e\cit*tion mav be indicative of the state 
of bo(l\ saturation, it is nc‘cessary to con- 
sider intestinal absorption of test doses 
in Using urinaiv excretion as a measure 
of deficiency It is also believed that 
there is considerable variation in the 
renal threshold for cevitamic acid. C C 
Ungley^^*^^ cjuotes Elmby, cf ai, as find- 
ing that in chronic intestinal lesions, oxi- 
dation of ascorbic acid to dehydroascor- 
bic acid may be interfered with Under 


these conditions, lemon juice is a more 
effective source than synthetic vitamin C. 
Bessey states that : ^'Provided manipula- 
tions are carried out properly and inter- 
pretation of too fine a character are not 
attempted, the method is of real value.*' 
Ungley (loc, cit.) advises the use of in- 
travenous test doses to eliminate the 
intestinal absorption factor Ascorbic 
acid begins to appear in the urine when 
blood saturation reaches about 1 mg. per 
cent, although a low renal threshold may 
occur. (A case of renal scurvy was re- 
ported by C A Mawson Normally 
a 600-mg. oral test dose is followed in 3 
hours by some excretion in the urine; 
this IS not true in deficiency states I. S. 
Wright and his coworkers^^^^ suggest a 
test intravenous dose of 1000 mg Nor- 
mally at least 400 mg are excreted in the 
urine (luring the following 5 hours, ac- 
cording to these workers. A variation 
mav he found in ])atients with renal dis- 
e<ist‘ and nitrogen retention, in which 
( ase ])arallel lilood and urinary studies 
are of value 

Blood ccritaniii and determiiiation is 
proliahlv the simplest piocedure giv-mg a 
maximum amount of information, accord- 
ing to \\ light and \bt and I'armer 
Norm.il blood kvels aie l)etwt*en 0 7 and 

I 3 mg ]H‘r cent \"aliies below 0 7 mg, 
per (ent au‘ subnormal or at least sub- 
o])tim<il Scuiw mav occui with values 
below 0 4 mg jxT cent 

S])inal fiiiid levels li<ive been studied In 

II WOrtis. j Liebmann and b' W^'rtis^ 

III association with blood levcds and uri- 
nary excretion These writers concluded 
that a blood level above 0 7 mg ])er cent 
was almost invariablv associated wuth a 
normal spinal fluid content and a normal 
urinary excretion test With subnormal 
blood levels (below 0 4) there was almost 
invariably a subnormal spinal fluid con- 
tent and a low^ urinary excretion test 
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Capillary fragility lias been suggested 
as an index of vitamin C nutrition. Abt 
and Farmer state that ‘'a clear relation- 
ship between capillary resistance of the 
skin and dietary intake of vitamin C has 
not been definitely established ” How- 
ever, Wright feels that properly con- 
ducted tests may be of value. He advises 
placing the blood pressure cuff on the 
upper arm for 15 minutes with a pressure 
midway between systolic and diastolic 
readings. Two circles, 2^0 cm. in diam- 
eter, are drawn on the inner smooth sur- 
face of the forearm at least 4 cm. below 
the elbow crease Five minutes after 
release of the pressure the number of 
petechiae can be counted with the naked 
eye. The normal response for adults is 
10 spots or less per circle. Ten to 20 
spots are regarded as boT*derlme and 
more than 20 spots indicates definite 
pathology. While this writer does not 
feel that the test is infallible, it is a simple 
suggestive finding 

< )ther conditions may produce in- 
creased fragility such as poisoning (neo- 
arsphenamine, carbon monoxide), toxin.s 
(scarlet fever, subacute bacterial endo- 
carditis, diphtheria), and metabolic prod- 
ucts (anemia, acetonemia, menstruation) 
Confirmation by chemical tests of vita- 
min C saturation should be dune in any 
(piestionable case J Liebmann, H Wor- 
ths and E. Wortis^^^'"' tested patients 
for capillary fragility by means the 
cuff method of Wriglit and the suction 
cup method of Dalldorf They found that 
a normal blood value was associated \Mth 
normal capillar} fragility in 74 per cent 
by Wnghths method, while subnormal 
blood levels were associated with normal 
fragility tests in 30 per cent No corre- 
lation of blood levels and fragilit} In the 
Dalldorf test w^as found, petechiae ap- 
pearing in 63 per cent of normal blood 
cases They concluded that “abnormal 
fragility tests should he considered as 


being due to vitamin C deficiency only 
if: (a) The vitamin C in the body fluids 
is low; and (ft) if the fragility returns 
consistently to normal following adequate 
vitamin C therapy.” 

An intradermal test was reported b> 
Porter and Wilkinson.^ A dye, dichlo- 
rophenolindophenol, was injected into the 
skin and the length of time necessary for 
disappearance of the color was recorded. 
Normals took 5 to 10 minutes, while 
deficient patients took more than 10 min- 
utes. Wright states that in his experience 
this test is unsatisfactory because of the 
great range of error. 

Dosage — According to Wright, the 
curative dose of cevitamic acid is usually 
between 30 and 50 mg. per day orally, 
although in extreme cases 1000 mg. daily 
may fail to produce a favorable response. 
Overdosage does not appear to be harm- 
ful. This writer has given as much as 
10, (XX) mg intravenously in a single dose 
and has administered 1000 mg. daily for 
months without untoward effects. For 
clinical purposes it is suggested that 30 
lu 1('K)0 mg orally or intravenously and 
up to 100 mg. intramuscularly each daj 
may be given without danger. 

Vitamin P — The work of Szeni- 
(i}org}i in 1936 indicated the presence in 
citrus fruit juices of a substance which 
assisted the action (jf ascorbic acid in 
certain hemorrhagic states. While this 
substance, \itamin P or “Citrin,” alone 
was not effective in treatment <if scor- 
butic states, It was found to increase the 
effectiveness of s}nthetic vitamin i , 
T JersikP^^' re])orle(l a case of Shon- 
leiu-Henock Purpura in which the ca])il- 
lary fragilit} test was not nnproNed b\ 
ascorbic acid intravenousl} but which did 
improve on the addition of citrin in 50 
mg doses intravenously per da}. C'apiE 
lar} fragilit} increase<l on stopping citrin 
and again wa^ reduced h} its readnniiis- 
tratKUi 
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Vitamin D 

This vitamin is concerned primarily 
with calcium metabolism and is of par- 
ticular interest in connection with rickets, 
osteomalacia, renal rickets, idiopathic 
steatorrhea, celiac disease and possibly 
in arthritis* C E Rills^^^ reviewed the 
chemistry of vitamin D and reported 10 
different sterols which may exhibit the 
proiierties of this vitamin. Five of these 
are well understood chemically and 5 are 
known only by fragmentary chemical and 
physiologic differences '‘The 2 that are 
of prime importance are the activation 
jiroducts of ergosterol and 7-dehydro- 
cholesterol respectively ” Irradiated er- 
gosterol is also known as calciferol or 
vitamin D.j , 7-deln dro-diolesterol is the 
form primarily found in animal products 
such as fish oil and eggs It is of interest 
that the 2 jiroducts have the same anti- 
rachitic efft^cts in rats wlnle tlie latter is 
much more effective in chickens The 
latter product has been called vitamin 1) ; 

Sources and Requirements — V \I 
Nelsoid*^- reported on the source's of 
vitamin I) and states that biologic assay 
is still necessarv for proper staiidardi/a- 
tion The p(>teiK\ is tlu* sanu' in both 
V S P and international units “Most 
foods a])])eai to he* de\oid of demon* 
stiMl)U‘ (jihiiitities of MUimin I) h'lsh 
uhuli coiUain niiKli body fat. Midi as 
^<Llmoii, sai (lines and hen mg ,oc* the 
I idlest iiatiiial source, eggs an n^xt in 
miportaiKc*. and milk fat and nusu prod- 
ucts contain some Mtaniin 1) \ itamin 1) 

milk Is now being used exteiisueh as a 
(U'pc'iKlable source of \itainm ])’' Phar- 
maceutical ])re])arations must be relied 
u]H)n for additional supplies 

According to P C Jeans and G. 
Steanisd'^’* the requirements are variable 
and depend largely on the ability to util- 
ize calcium and phosphorus and the ade- 
quate supply of these elements A full 


term artificially fed baby probably re- 
(luires between 300 and 400 units per 
day , prematurely' born babies may re- 
quire tw'ice as much Betw'een infancy 
and adolescence an allowance of at least 
750 cc of milk together with from 300 to 
400 units of vitamin D is adequate. Dur- 
ing adolescence the need is probably 
about 300 units per day, while the opti- 
mal amount for adults has not been 
definitely determined During lactation 
and pregnancy there is probably an in- 
creased demand and a daily dosage of 
800 or more units is suggested together 
with an abundant intake of calcium and 
phosphorus 

Vitamin E 

Vs yet the imjiortance of this vitamin 
111 the human has not been definitely 
])n)\ed Vccordmg to R M Wilder and 
1) L \\ilburP“^ tile value of wheat 
germ oil in habitual abortion re([uires 
more clinical cwidence 

Vitamin F 

While \arious reports ha\e appeared 
ieg«ir(ling the \alue of certain unsatu- 
lated bitty acids / known as \itainin I") 
in skin <i))n()iinalities, tlu're is a lack of 
any w ell-estalilished kicts to justify their 
UMX <iccor(ling to W ildt'i and \\ ilbm 
( f/n(f ) 

Vitamin K 

\ fat soluble factor has been dc'senbed 
])\ \ M. Snell and H R and 

K M PnnkhousM I P Smith and b' D 
WVirntr,^-*”' which is related to tlie hem- 
orrhagic tendency in jtiundicc' Ih'evious 
investigations have shown that this hem- 
orrhagic state could not he attributed to 
a deficiency m calcium, fibrinogen, blood 
jdatelets or thromboplastin, and it seems 
quite certain that any regurgitated ele- 
ments of bile in the blood wStream are not 
a causative factor, according to Snell 
The first evidence that a substance nec- 
essary^ for coagulation was lacking was 
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produced by Quick and his asi^ociates 
( 1935), These investigators showed that 
in jaundice there is a diminished quantity 
of prothrombin in the blood, and that 
such deficiency was responsible for the 
disturbance in coagulation. Such a defi^ 
ciency was found in chicks fed on diets 
lacking m certain fat soluble substances, 
in experimental animals with biliary fis- 
tulas, in dogs with damaged livers and 
in cattle fed on toxic sweet clover hay 
In 1935 Dam reported a fat soluble sub- 
stance which he called vitamin K ( Koag- 
ulations vitamin) This substance has 
been obtained from a large number of 
sources including pig liver fat, dog liver, 
beef liver, alfalfa, kale, carrot tops, toma- 
toes, soy bean oil, egg yolk, fish meal, 
rice bran, and various bacterial cultures 

Snell and his associates believe that 2 
factors are necessary to maintain normal 
jirothrombin concentration The pres- 
ence of bile in the bow^el and this hypo- 
thetical fat soluble vitamin Liver func- 
tion may be a third factor of importance. 

Using Quick’s method of determining 
prothrombin time, these authors ha\e 
not seen an abnormal tendenc\ to bleed 
in any case with a normal test, whereas 
free bleeding may occur with increased 
prothrombin times (decreased prothrom- 
bin). The danger period is usually be- 
tween the first and seventh postoperative 
da\ . 

Snell , ct al , ha\e re])orted their 
ex])erience with 73 jiatients Fish meal 
was the earlier source of \itamm K, later 
an extract of alfalfa w'as employed No 
exact dosage has been possible because 
of var\ mg potenc} For pro])h\ lactic use 
m jaundiced cases m whicli surger\ was 
lontemplated, 2 to 6 gelatin ca])sules. 
each containing 200 mg of alfalfa con- 
centrate (Abbott Laboratories) and 1 
to 2 Gm of animal bile salts were given 
These wairkers have used Desicol sodium 
desoxycholate, Bilron, Bilein and human 


fistula bile. In cases with bleeding or a 
high prothrombin time, larger d(.*ses were 
needed, often requiring administration 
via duodenal tube. Two to 4 Gm. of bile 
salts dissolved in 250 to 500 cc. of warm 
saline solution or tap w’ater with 1 to 2 
(im. of alfalfa concentrate were adminis- 
tered by the drip method The pro- 
thrombin time W’as usually reduced wdthin 
6 to 12 hours Dam and Glavind are 
quoted as obtaining results by intramus- 
cular injectum of vitamin K concen- 
trates. 

Results — Without use of vitamin K 
before surgical intervention, the wTiters 
found bleeding to occur postoperatively 
in 64 per cent of 14 cases of jaundice. 
In 7 of these, the bleeding W’as later 
controlled by bile salts and vitamin K. 
( )f 28 cases in wdiich concentrates of 
vitamin K and bile salts were given pre- 
and ])ostoperatively, bleeding occurred in 
onl) 3(11 per cent) and W’as of minor 
importance Of 22 cases in which pro- 
thrombin time was normal before opera- 
tion and in w’hich bile salts and vitamin 
K were given proph\ lactically, bleeding 
occurred m only 4 per cent 

Bnnkhous, Smith and W'arner (loc 
lit } gave extractions for 200 to 400 (im 
of alfalfa daily to each of 27 cases of 
ohstructne jaundice Six of these had 
sliown a distinct bleeding tendency and 
a prothrombin level reduced below 35 
per cent of normal This reduction was 
im])ro\e(l In the extract and lileeding 
ceased Some of the jhitients showed 
marked reduction in prothrombin but did 
not bleed 

Vdministration of Mtainui K has not 
pio\ed of value m cases of luMiiojihilia, 
menorrhagia, metrorrhagia or m essential 
hematnna Snell I i/>/d ) reports 2 cases 
of hemorrhagic states, 1 due to sprue and 
the other to small bowel short -circuiting, 
which w'ere benefited In vitamin K This 
eniphasi/es the nn|)ortaiKe of ptopt‘i 
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small bowel absorption in maintaining 
normal prothrombin, according to this 
author. 
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HEMATOLOGY 

William Damlshek, M I) 


Hicre hds hern no startliikCf new ad- 
vciiice in the held of hematology dining 
The articles ha\e been extremel} 
miinerous, howexer, and for tlie most 
part of interest A decade of intense 
actuit) in the field of pernicious anemia 
has now drawn to a close, and hematolo- 
gists <ire concerning themsehes with 
other helds That of hemolvtu jaiiiKliec 
and of the various liernolUic s\n(lronu*s 
is oecu])\iiig a iiroininent ])lace and some 
outstanding advances ina\ be i*\])ecte(l 
sliortlv Tht‘ hemorrhagic tendenev in 
prolonged obstructive jaundke <ind its 
relationship to vitamin K deliciencv luis 
rcwi V ed iironiinence I m])aired nutri- 
tion, vitamin deficieiuv and anemia are 
the subjectvS of manv articles Marrow 
studies of one sort or another during life 
are now becoming almost routine 

A. Blood-Forming Organs 
Bonemarrow — E. E Osgood^ con- 
tinues his studies on culture of the hu- 
man marrow His ap])aratus is becoming 


more and more simphrtecl, and with it 
he has studied the effects of sulfanila- 
mide upon strejitococci. maturation of 
leukoevtes, and the histogenesis of blood 
and marrow cells ( )sgc)()(l concludes that 
sulfanilamide neutralizes the toxins liber- 
ated by the hemolUic strejitococciis His 
recommended nomenclature for blood 
<uid manow cells has become rather in- 
volved, its use does not appear to he 
justified Tables for the read} identifica- 
tion of blood cells arc‘ given Using these 
tables, a technician is said to he able to 
identifv readilv a cell which “has never 
been heard of nor seen before.” W 
Dameshek, 11. II Heiistell and K II 
\Tlcntme- discuss hiojisv methods and 
conclude that although sim])le puncture 
is easy, it frecjuently leads to erroneous 
diagnosis The trephine biopsy, although 
more difficult, permits one to obtain both 
sections and direct marrow smears It is 
important to have both a topographical 
view^ of the marrow^ as well as merely 
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a few marrow cells mixed with a rela- 
tively large quantity of blood. 

Spleen — Splenic punctures are being 
reinvestigated. A recent article is that 
on the ‘‘Splenogram’’ by T. Tempka and 
M. Kubiczek.^ These authors cite previ- 
ous investigations, w^hich have been made 
for the most part in Italy and Spain, 
although recently French investigators 
have become interested. The technic is 
simple — a long, thin needle attached to 
a 5 to 10 cc. syringe is rapidly intro- 
duced for a distance of about 4 cm at the 
point of absolute dullness in the splenic 
region (or below" the costal margin w"hen 
the spleen is readily palpable). A small 
amount of bloody material is obtained 
which is spread on slides and stained, 
it IS recommended that the patient lie 
quietly for 24 hours after the procedure 
w"ith an ice bag over the puncture site 
Contraindications are hemorrhagic con- 
ditions or possibly infected areas in the 
neighliorhood of or wdthin the spleen 
Normally, only hmphocytes and reticu- 
lum cells are obtained, although a certain 
number of nucleated reds, granulocytes, 
and brokendowai platelets may be found 
\p])arenth, no serious accidents ha\e oc- 
curred The Rf\ lEwmR has thus far hesi- 
tated to utilize this method because of 
Its inherent dangers and because of the 
<|uestionable findings which might be 
obtained In cases of splenomegaly, par- 
ticularh of obscure origin, the RhVihAVER 
lecoinmends bioj)s\ of the marrow, i)e- 
cause usuall} when the spleen is nnoKed, 
there is concomitant involvement of the 
marrow Nowhere is this more striking 
than m Gaucher’s disease 

5. Hematological Methods 

The E\el\n photoelectric coloninetei 
IS rapidly displacing ordinarx colonmetiw 
by the Duboscq method In accuracy, it 
compares very favorably with that of the 
spectrophotometer Readings are made in 


a moment and with complete objectivity, 
the photoelectric cell taking the place of 
the technician’s eye. For hemoglobin de- 
terminations, the method is unsurpassed. 
All colorimetric and turbidity determina- 
tions can l>e done with this machine. 
Recently, J. G. Gibson, Jr., and K. A. 
Evelyn*' have utilized the apparatus for 
the accurate determination of the blood 
volume. With this method the “Evans 
Blue" dye Is used. Far greater accurac} 
is obtained with this method than wdth 
the use of congo red. 

R. L Hadeii*' recommends the use 
of concentration preparations of leuko- 
cytes in the study of the leukopenias. 
By removing the huffy coat from oxa- 
lated or citrated blood, many thousands 
of leukocytes are seen and the study of 
the blood in leukopenic states facilitated. 
Haden states that in the leukopenic leu- 
kemias, “sufficient cells are always found 
to reveal the leukemic jirocess in the 
marrow” The Review"er would tend to 
disagree with the use of the w'ord “al- 
ways.” Furthermore, m lymphosarcoma 
or other neoplastic processes metastasiz- 
ing to the marrow", and m Gaucher’s dis- 
ease. huffy coat jirejiarations are of no 
value. The method may be tried pre- 
liminary' to a proposed bone-marrow 
biO])sy 

R L Haden" recommends the use of 
diffraction methods for the study' of the 
cell diameter In this article, he com- 
pares the iMiinioiis' eriometer anfl the 
l*ij])er blood cell tester and finds them 
l)otli satisfactory d'he KhVipwKR j)refers 
the more laborious, albeit more accurate, 
method of tlic Ccdibrated micrometer eye- 
]nece \Mth the working out of Price-] ones 
curves 

j \ Dacit and J ]M X'augbaiG 
describe a new and “tjuantitatu e” tech- 
nic for estimating eiTthrocy'te fragility 
Extrinsic factors influencing fragility are 
the < )_j and CO.j tension of the blood 
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and the temperature and />H of the hemo- 
lytic system. All blood was oxygenated 
in a constant manner and all procedures 
earned out at 96 F. (35° C). The 
important factor of anemia is discounted 
despite recent investigations. Blood is 
not standardized to a constant volume 
which G. A. Daland and K. Worthley^ 
have demonstrated is of utmost impor- 
tance. 

Lead Poisoning — An important and 
practical study of careful methods in- 
volved m the early diagnosis of acute and 
latent plumbism is made by F L Smith, 
2d, T. K. Rathmell, and G R. Marcil.^^^ 

Symptoms — Suggestive, incipient, 
and definite symj)toms are tabulated Lead 
IS excreted normally in the urine in small 
amounts Marked changes occur in the 
red blood cell A critical study is made 
of the phenomenon of stipjding and of 
other hematological changes \ diag- 
nostic procedure is set iij) m wincli the 
lead in the serum, cells, and fibrin frac- 
lioii of tilt l)loo(l 1 ^ determined m re- 
lationshij) to the total amount of lead 
in tiu whole hlood \ t<irttu! ditft‘rentia! 
kuk(K )tt‘ count ( “heniogninis <m<l shift- 
ograni” ) is also made H\ means of the 
\<irious piottdina'^, the authors tl.um to 
he able to <htferentiate hc*tween atiUt. 
tlironu, and mild ItMd jioisoinng, as well 
as to ditteuntiate ht^wtcai mild ItMd tox- 
emia and such toiiduioiis as g«isti otaiten- 
iis. In pei t<ik eniia, food poisoning, sun 
and \-ra\ hums. oi eolus ftom otlun 
c.iuses 

C\ Blood Cells 

Careful studies of the white celN of 
the guinea ])igd^ of the hlood ])icture of 
the young rhesus monkey and of the 
goat^’^ are made. These normal studies 
are of importance m the evaluation of 
experimental studies m the various ani- 
mals 


Red Blood Cells — S. Nittis^^ makes 
a study of the nature and the mechanism 
of staining of the erythrocyte reticulum 
Simple, but important, experiments dem- 
onstrated that the reticulum forming ma- 
terial IS a structureless protoplasmic sub- 
stance, evenly distributed in the stroma 
of young erythrocytes, decreasing as the 
cell matures. Staining with brilliant 
cresyl blue is not permanent, and wash- 
ing off occurs in the process of counter- 
staining The flaky reticulum reappears 
when the amorphous material comes in 
contact with methylene blue. Nittis rec- 
ommends the use of an excess of Wright's 
‘.lam and of w^ater in counterstaining 
A monographic study of the relationship 
between the reticulocytes of the marrow 
and the peripheral blood m various clini- 
cal conditions is made by Magdalena 
Ungneht^”' M I, Andresen and R 
Mugrage’*' studied peripheral and ve- 
nous red cell values and found they could 
he uscmI mteichciiigeably after the first 3 

weeks of life 

\ Alder^' makes one of the first 
Studies in which the size of the red cells 
in the l)loo(l is c'onipared with that of 
their progenitors m the marrow 'flu 
kFMiwvrR lias (with 11 11 Henstell > 

done some of this w'oik which is impor 
tant troin tlu‘ standpoint of understanding 
somewhat better the j)h\ siology of niacro- 
and microcwtosis The \ounger red cells 
including the reticulocytes, are alwa) ^ 
kirger than tlu‘ mature orthochroniatK 
er\throcvtes 

The ]>r()l)lem of the duration of life 
of the red cells is discussed In V. 
SchuHli In man, the red cells live about 
30 days, but m certain ])athologicaI con- 
ditions as m congenital hemolytic jaun- 
dice, the life span becomes materiall\ 
shortened In all probability, the red 
cells have a definite cycle of wear and 
tear and finally become hemolyzed and 
thus destroyed H. Wehrle^^ injected 
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the normal nucleated red cells of the 
hen into the rabbit and found that active 
phagocytosis and intracellular digestion 
of erythrocytes takes place in the spleen. 

J. W. Cutler, F. R. Park, and B. S. 
Plerr^^ and S. M. Bouton, Jr.,^^ analyze 
the influence of anemia on the blood 
sedimentation rate. As is well known, 
many investigators have concluded that 
anemia should be allowed for in the de- 
termination of the rate of sedimentation. 
From their careful studies. Cutler, et d., 
conclude that “anemia has little to do 
with the phenomenon of blood sedimenta- 
tion Rapid settling is due to rapid ag- 
gregation of the red cells ; in turn, this 
IS due to a factor in the plasma. The 
3 phases of sedimentation — aggregation, 
•sedimentation, and packing — should be 
discriminated by the use of a chart. 
F^outon maintains that attempts at “cor- 
rection” of the sedimentation rate by 
compensating for anemia, and especially 
In the use of “conversion charts,” rep- 
resent “pseudoaccuracy and in large part 
ui\ alldate the readings” 

< )n the other hand, IM H}nes and 
F. R U W’hitb}-- confirm the careful 
work of M M Wintrohe and J \V 
Laiidshcrg- * regarding the necessity for 
lining <i correction factor when dealing 
with a case in which anemia is present 
r Lee-"^ descTihes a ]>hotog rapine inethcxl 
( * sedinientometer" ) for (letenninmg the 
sedimentation rate , nuiltiple readings, 
as ( iitler and others have suggested, c<in 
\)v made C. Lmtgeu and K Fo*\ stiid- 
K‘d the sedimentation rate in acute ap- 
pendicitis and acute ])el\ic inflammation, 
10 ])er cent of the ])atients with the 
latter condition ])iesente(l a normal rate 
whereas 48 ])er cent of the jiatients with 
acute appendicitis had normal rates The 
test could not be relied upon to distin- 
guish between the 2 conditions It should 
be remembered that an increased sedi- 
mentation rate is merely another indi- 


cation that a given patient is ill. It has 
no more (or less) significance than an 
increased pulse rate or fever or leuko- 
cytosis. Woe to the clinician who must 
rely upon a single laboratory test to tell 
him whether he is dealing with appendi- 
citis or acute intestinal obstruction ! All 
the factors (clinical as well as labora- 
tory) in a given case must be taken into 
account. 

White Blood Cells — C. A, Doan-® 
studied the response of the leukocytes to 
hyperpyrexia induced by the Kettering 
Hypertherm and found that a majority 
of the cells making up the postfebrile 
leukocytosis is composed of young poly- 
morphonuclears This type of response 
may differ materially from that induced 
by malaria, in w'hich monocytosis is 
m,arked The latter response, as Breutsch 
has suggested, may be a more valuable 
one K. Kornblum, F Boerner and S. G 
Henderson-" studied the changes in the 
formed elements of the blood following 
therapeutic x-radiation The\ found that 
this procedure did not induce anemia 
The leukoevte count is almost alw^ays 
lowered. ]>articularlv so w'lth the lymplu*- 
c_\tic group: within 5 to 8 weeks, tlu 
leukoevte count should become normdl 
It is inadvisable to j)ernnt the leukoevte 
count to drop below KiOO ])er cu mm 
idle <iuthors recommend fre(|iient com 
]jlete blood counts during the eourse ot 
\-r<idiation Much has rcxentlv been 
written of the “leukopenic m<le\.'* a tt‘st 
which htis been enthusi<isticall_\ received 
bv alleigists as anolliet test iiidicatmg In - 
])ersensitiv itv To varn)us fonds \ aiighaii 
and others who have vvntteii on the sub- 
ject claim that reduction of l(X)n<>r moie 
leiikocwtes <ifter taking food is due t<» 
a direct allergic effext upon the m<iTrovv 
The careful and critical studies of j M 
Hill aiul li li Xether}-'" indicate that 
several factors, including that of ])hysio- 
logical redistribution of leukoevtes, in- 
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adequate sani])ling, and technical errors 
may cause \ariations in count m excess 
of 1000 leuk()c\tes A plea is made for 
more critical evaluation of this method, 
which is subject to so much misinter- 
pretation 

Leukocytosis of Acute Inflamma- 
tion — An important study of the mech- 
anism of the Ieukocyt<'jsis of acute inflam- 
mation IS made by A. Nettleship An 
mtracutaneous inflammation v^as induced 
in rabbits by the injection of strepto- 
coccus hemolyticus and polymorphonu- 
clear leukocytosis was induced Necrosis 
of the cytoplasm of leukocytes ‘'infiltra- 
ting’' the injured area with resultant re- 
lease of substances from their cytoplasm 
is thought to be the cause of the general 
leukocytosis Another study of the mech- 
anisms resulting in Ieukoc\tosis (and of 
leukopein) is made by F Faludi He 
concludes that everv form of poUmor- 
phonuclear leukoc\tosis dernes from the 
marrow and that there is no evidence of 
a splanchno-perqiheral combination ( re- 
flistnbutioii ) of leukocUes 

Familial “shift to the left” (i e , the 
familial and congenital jireseiice of imma- 
lure ])ol\ morphomicl(‘ars ) is now called 
the Pelger s\ ndrome 1{ Ibidritz’^^ made 
studies of the blood and marrow changes 
in this condition and describes a sub- 
division of the sMidroine Those inter- 
estecl an* referred to the original articles 

Sulfanilamide Reactions 

Idle great interest and the tremendous 
Use of sulfamlunide in the last 2 wars 
has naturally led to interest m the various 
reactions wFich not infrequently occur 
wnth this drug Cvanosis is common; al- 
though in some cases either met- or sulf- 
hemoglobm has been demonstrated, in 
others, the nature of the definitely inac- 
tive pigment has not been determined H 
E Archer and G Discombe'*^^ state that 
the development < if sulfhemoglobinemia 


can be prevented or delayed by keeping 
the colon empty by enemata, by giving 
the patient a low^ residue diet without 
eggs, and by using large doses of liquid 
petrolatum 1, Posner, N W. Guthrie 
and M R Mattice*^*^ studied the abnor- 
mal blood pigment after sulfanilamide 
therapy. Methemoglobinemia was tran- 
sient and quickly disappeared when 
therapy w^as withdrawn, but sulfhemo- 
globinemia might persist for wrecks When 
the hemoglobin level is low, sulfanilamide 
administration must be undertaken cau- 
tiously In any event, the appearance of 
definite cyanosis is a signal for at least 
tem])orary cessation of therapy ; m ane- 
mia, the warning signal of cyanosis may 
be absent L C Chesley^"* failed to find 
inactive hemoglobin pigments in 8 jia- 
tients who had develojied cyanosis with 
sulfanilamide In the Rkviewer’s ex- 
perience. sulf- or methemoglobm may be 
demonstrated onl} m about one-third of 
the cases develojiing cyanosis; other in- 
<iciive ])igments might, however, be pres- 
ent . these* could be demonstrated by more 
exact methods 1^'ollowang the develop- 
ment of inactive pigment, excretion must 
take place, this results m icterus of slight 
degree and is followed by a compensatory 
reticulocytosis \neniia of moderate de- 
gree may develop and acute hemolytic 
anemia will occasionally ensue This is 
characterized In well-marked anemia, 
slight icterus, and ])olymorphonuclear 
leukocntosis Marked immaturity in ery- 
throevtes with the appearance of nu- 
cleated red blood cells is an indication 
for the cessation of therapy, according to 
G H Jennings and G South WTll-San- 
<ler‘^'> ^ 

Agranulocytosis may occasionally de- 
velop, although leukopenia is more com- 
mon C J Young‘s reports a case of 
agranulocytosis in a man who had b^'en 
given the drug m dosage of 3 Gm daily 
for 18 days The reported cases of agranu- 
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locytosis have generally occurred in indi- 
viduals who have taken large doses of 
the drug for 2 to 4 weeks, and who 
have been unsupervised by much medi- 
cal attention or by leukocyte counts. 
C J- C. Britton and J. Howkins'^** 
studied the leukocyte and differential 
counts in 50 ambulatory individuals re- 
ceiving sulfanilamide therapy (0.5 Gm. 
daily for 14 days). In 14 cases, a defi- 
nite, though slight, poKmorphonuclear 
leukopenia developed (5000 to 3000 
w b. c), usually in the third week. 
Hosinophilia developed in 7 cases J A 
Bigler*^^ studied the leukocyte response 
in 33 cases ( 1 Gm of the drug for every 
20 lbs was given daily) Leukocytosis 
usually diminished with use of the drug. 


ANEMIA 

\s the result of the studies of Win- 
trobe, Haden, Osgood, and the Re- 
view fr,’"'** the concejit that the anemias 
are best classified physiologically and 
with reference to the predominant cell 
^ize has gained ground Dameshek brings 
out that there is no '' anemia, 

that aH anemia is symptomatic and “sec- 
ondarv” and therefore that both designa- 
tions are best drojiped The \ariou^ 
pathol()gico])hysiol()gical mechanisms in 
producing anemia are discussed and the 
combination of dietar\ , gastrointestinal 
and other factors in \arious cases is 
pointed out Sharp distinctions are drawn 
between the microcytic (usually iron 
deficient) and the macrocytic (often liver- 
extract deficient) types of anemia 

Chronic Iron Deficiency States 

(Chronic Hypochronic Anemia) 

The designations '‘primary’’ and “idio- 
pathic” for those cases of chronic iron 
deficiency in middle-aged women in 
which bleeding and malignanc} are not 
factors probably are best discarded The 


iron deficieiic} state commonH (xcurs 
in women of the very p(x>r economic 
groups ; much of it is due to inadequate 
consumption of iron-containing foods 
How'ever, of 100 w’omen on the same ty]>e 
of poor diet, only a certain percentage***^ 
will develop) anemia. If these are thor- 
oughly investigated, they will usually l>e 
found to have achlorhjdria, although 
others will have had multiple pregnancies, 
hemorrhagia, cfc. It is always imp>ortant 
in these cases to attempt to ferret out 
various etiologic possibilities This has 
been done by S. G ^Meyers, A. H Price, 
L. J Foster, and E. A. Sharp,*^ who 
stress the gastrointestinal, gynecologic, 
endocrine, and psychiatric features. One- 
fourth of their patients fell into the class 
of “constitutional psychopathic inferior- 
ity” , the} often have a capricious appetite 
and usually dislike meat. W. M. Fowler 
and A P. Barer*- emphasize the impor- 
tance of even the normal menstrual flow’ 
as the cause of a serious drain on the 
iron stores, thus leading to anemia w’hen 
associated w’lth certain other abnormal- 
ities They found no evidence of a faulty 
iron metab(4ism A Chappell and L 
Bivings*'^ found that the majority of a 
large group of pregnant colored W’omen 
de\ eloped increasing hypochromic ane- 
mia as gestation progressed Peculiarly 
enough, there w’as little or no response 
to iron, although the anemia could be 
prevented or even improved by the ad- 
ministration of cod liver oil. 

Treatment— As regards treatment of 
the chronic iron deficiency state, only 1 
medication need be considered, and that 
is iron. As P. F. Hahn and G, H 
Whipjile** state, “No investigator has 
reported any condition of copper defi- 
ciency in man or dog It is unlikely, 
therefore, that in . the various ane- 
mias of man, any significance attaches to 
the intake of copper ” The same may be 
said for liver extract either singl\ or in 
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combination. To use the special com- 
binations of iron with liver extract, gas- 
tric extract, vitamin B, etc., is to increase 
the cost to the patient without other bene- 
fit. W. H Barker and D. K Miller^^ 
studied the \Mupple ‘'secondary anemia 
fraction” m 1 1 cases of hypochromic 
anemia and obtained a reticulocyte re- 
sponse with this medication, although 
responses m hemoglobin were absent or 
questionable There was no question, 
however, about the effects of inorganic 
iron. I^rge amounts of mucus are com- 
monly found in the gastric juice of cases 
of chronic iron deficiency C. \\" Heath, 
(] R Minot, F J Pohle, and G, Alsted*^*^* 
found that large amounts of mucin when 
administered together with small doses 
of iron caused inhibition of absorption 
from the bowel R L. Haden"*" presents 
<L fascinating paper on the historical as- 
pects of iron therapy in anemia Empha- 
Nis is placed upon PilaiKbs ])rescription 
and his ad\oc'ac\ of the list of large 
<1( >sagc 

The Inver Extract Deficienc> State 
(Pernicious Anemia) 

11 \ Magnus <111(1 ( ( I nglcN'^'^ 

^Ui(lie(l ilu g<istrK iniKOsti tixcsl soon 
altei dc'ath lioin 7 cases oi pcniuious 
aiieiUM In all llic* cases the n])])ei two- 
ilmds ()1 tile sioiiiac'h showcsl such sexeic* 
aliopln lli.ii tills aica w <is icslnct'd to the 
iliinnc'ss oi p<iuhinein Ha low(‘i oiu^- 
tliinl ot tlu sioiiiacli was of normal tliick- 
iK-ss 1 lk*\ conclude that the gastiu 
lesu.ii ]s not the* lesult of mficimmation 
hut must he legaided as an atiophic 
process, ]>ossil)l\ congenital \\ Richard- 
soiP*’ ie])orts a case of ])ernicious anemia 
following eiiteroenterostomv , the condi- 
tion cleared uj) following reoperation It 
IS important to remember tliat various 
short-circuiting operations may result in 
chronic deficiencies m iron, \itamin B, 
or the liver extract principle \ Bianco 


and N Jolliffe^^ found that alcohol 
addicts tended to show macrocytosis of 
the red cells; the cause of this was not 
determined (was it gastric or hepatic in 
origin?). A case of pernicious anemia 
in the negro is reported by J. Millett 
This occurrence is rare The majority of 
the patients are of the blond, Nordic 
variety. Fnedlander some years pre- 
viously found that of 500 cases, 3 were 
in negroes Millett found only 64 re- 
ported cases of the disease m negroes. 

E. Jones'^2 points out that patients with 
pernicious anemia have usually lost con- 
siderable weight when they are first seen. 
The rapid gam in weight following liver 
therapy is cited and it is suggested that 
there may be a factor or factors present 
m liver extract, aside from the hemato- 
poietic principle, which may play a part 
in the w'eight changes R H. Kamp- 
meier and E Jones"*'^ describe 3 cases of 
pernicious anemia whth optic atrophy, 
which the) believe is due to an intrinsic 
degenerative jirocess. This lesion has 
responded well to specific therap)' 

H I { /oldsteur'"^ states that “it is 
indeed legrettable that our \niencan 
writers and workers have failed to 
gue due ciedit to the ])ioneers [iiul early 
woikeis vMth Iner tlierapv in anemia” 
t loldstein has unearthed a nuinher of ref- 
cueiues <inte(kiting xMniot and Mur])hy*s 
eontnhution iii which the use of liver is 
laxoinn Raided Tins ciitKisin is doubtless 
coriaat, hut it must be admitted that the 
tirst detmitc, (.on\ inciiig, and scientifically 
I'ontrolled investigation pio\ing the effect 
of liter m crises of pernicious anemia un- 
doubtedly is that of Minot and Mur])hy 
V Fotila"‘’' found th<it extracts of tarious 
])arts of the small intestine had very defi- 
nite antianemic potency. Although the 
pyloric portion of the stomach had the 
greatest miitage of potency, the total 
amount of hematopoietic principle found 
m the small intestine was far greater than 
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in the relatively bUiall amount of gastric 
tissue. Uotila concluded from these 
studies that the small intestine probably 
plays an important role in the active 
formation of antianemic principle and 
that Castle's conception that the ''intrinsic 
substance" was formed only in the stom- 
ach was probably incorrect 

Treatment — For some time, there has 
been much dissatisfaction with the label- 
ing of the liver extracts, particularly of 
the parenteral type The vials are labeled 
according to the amount of liver from 
which the extract was derived, and not 
in terms of potency of the contained 
extract The U. S Pharmacopeia, in 
instituting an antianemia preparations 
advisor} board, has performed an excel- 
lent service Extracts are now labeled in 
terms of '*units " A unit is that amount 
of liver extract which, wEen given daily 
(either orally or parenterally ) pnjduces 
an adequate reticulocyte and erythrocyte 
response The dilute extracts contain 1 
to 2 units per cc (parenteral), some 
concentrated extracts are said to contain 
as high as 15 to 20 units per cc wStand- 
<irds for maximum reticuloC}te responses 
to intramuscular h\er therap} are given 
1)} K Isaacs and A. Friedman 

Most o!)ser\ers now recommend the 
use of parenteral liver therapy. With 
the use of regular injections of a ])(»tent 
extiMct, there need \)v no (juestion regard- 
ing absorption 1'lie patient is further- 
inoie k‘ft under sxstematic obsei \ation 
Neurological lesions can be pre\ente(l 
from occurring if suhicient parenteial 
li\ei Is given The treatment of the neii- 
lological lesions, when ])rt‘sent, is a])t 
to be difficult and mav reiiuire far larger 
dosage of Iner extract than is iiecessarv 
to obtain merelv a good hcanatological 
resjKinse In a severe neurological case, 
injections mav well be given daily for 
several weeks, then 3 times weekly, then 
twice weekly, cfc These should be given 


without rcanosc to the erytluoixte count, 
the mam emphasis being placed upon tlu 
neurological lesions. With vigorous treat- 
ment of this sort, definite results may lie 
expected . A return to normal < )f the 
\ibratiun sense, a diminution or even 
complete absence of ataxia, in-co-ordina- 
tion, bladder symptoms, hyperesthesias, 
etc The lateral column lesions (spastic- 
ity, positive Babmski, etc.) are more 
difficult to treat, but even these respond 
somewhat to continued treatment. A 
good result may require patient and per- 
sistent therapv for a year or more 

Deficiency Syndromes, Usually 
Associated with Macrocytic Anemia 

The importance of adequate nutrition 
with relation to the anemias has been 
stre.ssed in recent vears. As the result of 
numerous researches, it is now seen that 
such disorders as pernicious anemia, 
sprue, ]>ellagra, polyneuritis and com- 
bined system disease are closely related 
Most of these disorders probably have 
much to do with vitamin B deficiency, 
which appears to be the central element 
at fault m these cases. In certain syn- 
dromes. one fraction of the vitamin R 
complex mav be at fault, and in others, 
another fractum Thus, in pellagra, nico- 
tinic acid has been shown to be the P-P 
factor of ( loldberger and startling results 
have been obtained by the use of this 
relativelv simple chemical in the treat- 
ment, particuLirlv of the mucous mem- 
brane lesions of the disease The use of 
nic(jtmic acid m pellagra dates from the 
researches of C. A Elvehjem, R. J 
Madden, 1" M Strong, and D. W 
W(H)llev d hese experimental studies 
were rajndiv taken ii]) and onitirmed in 
clinical work bv T 1) Sjiies, L to(»])er, 
and M \ inankcMihonr''" and D d 
Smith, J M Ruffin, and S Smith 
R S Matthew s*'*^ rejiorts on the treat- 
ment of lt> c.ises of ])ellagra with nu<> 
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tinic acid. This was given either oralh 
or intravenously. The average oral dos- 
age was 100 to 200 nig t i. d., and the 
intravenous injections were given in 1 
per cent aqueous solution in dosage up to 
100 mg There was promjit and dramatic 
response, particularly in the symptoms 
referable to the gastrointestinal tract and 
psychiatric symptoms Matthews felt that 
nicotinic acid was not therapeutically 
eflfective against the ])eri])heral neuritis 
which w^as often associated with pellagra 
nor did it influence directh the condition 
described as “central neuritis " The^e 
conditions were heltied b\ \itamin I>i 
in large doses given mtravenouslv and 
intraspinallv 

P J Jnnits, () M Helmer, S Lep- 
kovskv and T. H Jukes^‘^ ]>r()(luce(l 
h\])oc bromic inicrocvtic aiiemiti in pu])- 
pies on ,i diet deficient onlv in the lb; 
principle (the llj coin])le\ contains at 
least the follow ing XicotiiiK avid ribo- 
ri<i\in ll , <ind 1)- ( w t*ight-niaint<iining 
<md weighi-gainmg factors) <ind ilu* lat- 
antidei inatitis factoi oi Ihj When the 
Ih; princi])Ie was given to tlu'sc dcnicient, 
anemic ])Up])ies, sinking i c‘tK iiloc v te and 
t*rv tin ocv tc‘ responses took pLice d'hese 
«ind otlua u'scMulu*^ oi smiilai tvpc* in 
inoiikevs and birds iiuiv have* a <lefinite 
clniK'al bcaiing in ct‘rt<iin c<ises ot ane- 
iina, and peiha])s even in pcnincious 
ineiiihi «'ind spine 

1^’ M llancs‘'“ <loes an ewellenl sei v - 
uc 1)} pubhslnng XslifonTs extensive* 
hil)h( )giaph_v of s])rue \Ithoiigh \sliford 
t*ri oiu‘ousl) l)elievt‘d that the Miniilia 
l^\il(Ksis was the causative agent of the 
disease, nevertheless his ])ioneer work on 
the subject must alvvav's remain as one 
of the classical senes of investigations in 
tropical medicine Sprue (like jiernicious 
anemia) is a deficiency disease, depend- 
ent upon dietary, gastrointestinal, and 
other less well-defined factors 


l\jssibl} related to the anemias of 
vitamin deficiency, possibly to some other 
mechanism which has to do with utiliza- 
tion of active principle, by the marrow is 
the ‘‘achrestic-type’' anemia described by 
M C, G Israels and J. F. Wilkinson 
Here, one is dealing with a condition 
which IS in every respect identical with 
pernicious anemia but which fails to re- 
spond to liver extract Whether or not 
such an entity is present is debatable The 
Reviewer has, how^ever, seen occasional 
typical examples of the disease with re- 
fractoriness to liver therapy. This is par- 
ticularly true of the ‘'pernicious anemia 
of pregnancy,” m which it often is neces- 
sary to give transfusions as well as liver 
extract The association of macrocytic 
anemia with he])atic disease has received 
much attention At first, the ready as- 
sumption was made that liver deficiency 
due to the abnormal state of the liver was 
the cause of macrocytosis Certain ob- 
servations a])])eared to bear this out, but 
recently manv doubts have been cast on 
this, a])parently too simple. ex])lanation 
riuis L SchitV, Al. L Rich and S 1) 
Simon^*'^ made t*\tracts from the livers 
of 5 cases (1\ ing of severe hepatic disease, 
in 3 of whom macrocytic anemia was 
piescnt and injeclc*d them in patients 
with ])ernKious anemni Ty])ical reticulo- 
cUe and eivthrocvte responses were in- 
duced in all casc‘s The conclusion was 
“that the* inacrocvtie anemia <iss()c iat(‘(l 
with liver discMsc* is not c<iiisc‘d In failuie 
of the liver to store the specific anli- 
ancMuic substance ” 

Aplastic Anemia 

Occasionally, the marrow becomes 
more or less destroyed and fatty because 
of the action of various chemicals, possi- 
bly because of other unknown factors. 
The term "aplastic anemia” should be 
reserved for those conditions in which 
marrow growth has become greatly, if 
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not totall), diminished. This will result 
in progressive anemia, leukopenia, marked 
reduction in polymorphonuclears, very 
low reticulocyte count and almost com- 
plete absence of platelets. The Reviewer 
objects to the use of the designation of 
'^aplastic anemia’' for those cases present- 
ing anemia, leukopenia, and thrombo- 
cytopenia which are associated with a 
“full” marrow These are “pseudoaplas- 
tic” and should be discriminated from the 
true aplastic forms. C P. Rhoads and 
D K Miller, on the other hand, divide 
their cases of ‘‘aplastic anemia” into 
various groups (a) With aplastic mar- 
n )\\ , (b } with h} perplastic marrow , 
(c ) with active marrow; (d) with mega- 
karyocytic marrow , (r) w^ith sclerotic 
marrow' It seems to the Reviewer that 
these observers have grouped together 
all sorts of conditions, including myeloid 
leukemia, under one heading. The dif- 
ferences m picture are probably due to 
differences in disease rather than to 
variation m picture A similar miscon- 
cejition IS seen in the article of E A 
(jall.‘*^*^ who reports a case of benzene 
jioisoning (called a])lastic anemia) with 
“bizarre extramedullar} liematopoieMs ” 
d1ie blood ])ictiire and the so-called met- 
aplasia in various organs seem (jiiite 
tv])ical of leukemia M Kadnd^'^ re])orts 
3 cases of ajilastic anemia following the 
Use of neoarsphenamine 

Hemolytic Anemia 

W Dameshek and S () Schwartz^^ 
re])orted 3 cases of acute hemolvtic ane- 
mia which failed to respond to transfu- 
sions l)ut which were dramatically cured 
by s-j)lenectomv In Cases 2 and 3 active 
serum isohemol} sins were discovered 
which were capable of henioly/nig red 
blood cells of all blood groui>s, including 
those of Croup O In the third case, 
there was marked spherocytosis and in- 
creased fragility of the red cells, both 


of w'hich characteristics have been sup- 
pi3sed to Ixi characteristic of congenital 
hemolytic icterus. As this patient im- 
proved, spherocytosis and increased fra- 
gility gradually diminished and then re- 
turned to normal, coincidentally with 
diminution in titer of circulating hemo- 
lysin. This led to the speculation that 
the spherocytosis was due to the action 
of lysin. Animal experimentation by the 
same authors^^ demonstrated that such 
w’as the case. By varying the dosage of 
hemolytic serum various hemolytic syn- 
dromes could be reproduced at wdll to- 
gether w'lth the associated spherocytosis 
and increased fragility Numerous exper- 
iments demonstrated that these changes 
w'ere not due to bone-marrow disease but 
to changes produced by the lytic agent 
It was concluded that all the various 
hemolytic svndromes were probably the 
result of the activity of various types of 
hemolysins. The acquired cases may be 
acute, subacute, or chronic The acute 
types are frequently not as benign as 
some observers appear to think, and do 
not necessarily respond to transfusions, 
but may require splenectomy as an emer- 
gency measure C'urrent misconceptions 
about this condition are well brought out 
111 an article by H M Greenvvald,'^^' who 
states, “( bbviously, splenectomy per- 
formed on a patient suffering from acute 
hemolytic anemia of the Lederer tvpe 
would be calamitous” In 5 siiccessivt 
cases observed In the Reviewer, dra- 
matic recoveries took place when si)lenec- 
toiny was (lone Iv II IkixterandM \\ 
Everhart"^ suggest that infection and 
allergy should be considered as causative 
factois AT C Cl Israels and J I" Wbl- 
kinsoiT- rei)ort 4 adult patients sutTenng 
from hemolvtic jaundice, all of wli<»ni had 
s])lenectomy The sjdeeiis in all cases 
showed reticulum-cell proliferation, dif- 
fering greatlv from that seen in the con- 
genital types The authors cannot explain 
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the hplienKVtobis and increased fragility, 
which, in common with numerous inves- 
tigators, they have considered to be 
])athognonionic of the congenital type. 
Recently, several interesting cases of 
paroxysmal n< icturnal hemoglobinuria 
have been reported Ham and 

Dacie, ct aL, concluded that the nocturnal 
hemolysis with hemoglobinuria might be 
ex]>lained by changes in the of the 
blood to the acid side during the night 
and by somewhat abnormally sensitive 
cells The article of Scott, ct al , is dis- 
tinguished by excellent clinical and path- 
ologic descnjitions. H \V Josephs"^» de- 
scribed an antil} tic factor m normal serum 
and ascribes the often dramatic effects of 
transfusions to this factor bXtracts of 
protein-free jilasina made from the ether- 
insoluhle fraction ha\e thus far been of 
some \alue in the treatment of chronic 
heiiKtluic s(<itccs 

\iu mia after tlu* e\cc ssni* use of \ita- 
min \ was jiiodiiccd m nils b) W 
hapke,"~ who ‘>tates that xaiiotis le- 
aclioiis inthidmg .uuMiiia miglil 1 h‘ <hu‘ to 
tin adminisiiation of Luge <loses of this 
substaiKt I ( af(t*\ (lesc nlK‘s tlu 1 oeiu- 
geiiologica! changes oi t*r\ throhlastu 
( ( oole\ s ) <im‘nna I lu‘ iinemiii of ne- 
phritis, which becoiiK-. w<nse as tlu* <lis- 
t*<is(‘ pi ogresses. Is still m\stc‘nous m Us 
{'tiolog\ S 'lowns(‘i](l b Massu, 
and 1 \ II laons"'* claim that <i coiula- 
tion exists between the (k*c teased renal 
fuiKtion, tlu* (le\ c*lo])nient of normocctic 
anemia, and the dev elojmient of a dimin- 
ished secretion of fiee hvdroclilonc acid 
111 the gastric jiiice 1 die latter factor ])()s- 
sihly interferes with the l)roper nutahol- 
ism of ingested food as well as m the 
absorption of iron H AT Braverman"'^^ 
describes the anemia of pulmonary tuber- 
culosis from a study of 509 cases Most 
commonly, hypochromia and microcytosis 
are present and iron is of some value 


DISORDERS OF THE 
WHITE CELLS 

Infectious Mononucleosis 

This IS a common infectious disease 
which frequently is overlooked It is 
characterized by fever, sore throat, head- 
ache, lymphadenopathy, and often spleno- 
megaly In some cases, the liver becomes 
enlarged; rashes may occur; purpura 
may develop, abdominal pain may be 
outstanding More often than not, the 
case IS “atypical” and the diagnosis is 
not made until i^a) the condition is con- 
sidered, (b) the generalized lympha- 
denopathy discovered, (c) the blood 
smear examined. Confirmatory evidence 
is then sought with the heterophile agglu- 
tination test 

The etiologv of the disease remains 
unknown, although one investigator’"^^ 
continues to find an organism of the Lis- 
terella groii]) in some of her cases She 
states that these organisms are often 
overlooked because of difficult) of ciilti- 
v<ition Ur<u‘l Dav idsohir""- continues his 
work on llu* beterophile agglutination 
test and gives methods for differentiat- 
ing hetvvcx-n <t positiv'e reaction due to 
the (Iisc*ase and that due to serum sick 
ncss oi «issoc lilted states lb Ilatz'^*’^ 
jHjmts out thiit the Wassermanii reaction 
niii) ocCiisionallv hi* ])ositivT in the con- 
dition, disappearing with the disappc*ar- 
iiiKc of tlu j)ositue !u‘tero])hile aggluti- 
nation ic*<ution This ])()ints to a sinnlarit\ 
in the mode of formation of the antibodK‘^ 
conce riled 

X” Schmidt and \ Nv feldt'^^^ClevScnbed 
meningoence])lialitis m a case of infec- 
tious mononucleosis and w^ere able 
grow a Listerella organism from tlu 
spinal fluid The difficulty in differential 
diagnosis between this condition and acute 
leukemia is stressed by H J Ustvedt 
This author advises sternal puncture as 
a diagnovStic measure. The Reviewer 
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has thus far failed to find this procedure 
necessary in a given case. In infectious 
mononucleosis, quite in contrast with 
acute leukemia, the cells are exceedingly 
variable in size, shape, and staining char- 
acteristics. There is furthermore no 
anemia or reduction in blood platelets. 

Agranulocytosis 

This disorder seems to be diminishing 
m incidence, possibly because physicians 
have learned of the possible dangers of 
amidopyrine, dinitrophenol, and other 
drugs which may cause the disease. An 
allergic reaction on the part of some 
individuals is probably at the basis of the 
disorder, as demonstrated not only by 
statistical methods but experimentally by 
\V Dameshek and A Colmes Occa- 
sionally, reactions to the arsphenamines 
occur and in an individual who show^s 
reactions to these drugs, one should not 
continue treatment until the leukocyte 
count has been investigated R V. Rajam 
and R B. Tampi^'^ encountered 3 cases 
of blood dyscrasia in treating 18,620 
cases of syphilis A Lieberson and A. 
W'eiss'''' point out that the earliest change 
IS a 1 eduction in the pol_\ morphonuclear 
(.ells If tins stage is recognizefl, the 
patRiU ma} be sjiared the irre\ ersible 
Ai<inge of agranuloc} tosis or a])lastic 
.iiu^nia Tlie relation of drug thera])\ in 
general U) the neutropenic states is ably 
discussed by R R KrackeA*’ who was 
one of the first to bring out this relalion- 
'^hlp \ chart is presented in this article 
which demonstrated the ])racticall_\ com- 
plete disappearance of agranulocv t( )sis 
from Denmark after the importation of 
amidop\rine was prohibited A large 
number of proprietary preparations con- 
taining amidopyrine is listed Rle\en 
cases of agranulocytosis following the use 
of sulfanilamide are cited Paul Rezni- 
points out that 4 factors are im- 
{lortant in the causation of the disease 


Fatigue ; drugs, menstruation, and infec- 
tion. Chronic fatigue and insomnia were 
of frequent occurrence. Surgical proce- 
dures will occasionally result in marked 
leukopenia, if not in outspoken agranulo- 
cytosis J. Van Duyn, discusses the 
“leukocyte exhaustion” w'hich may follow^ 
surgical procedures, particularly those 
associated wdth paralytic ileus. Liver 
extract and transfusions of blood ap- 
peared to be of definite therapeutic value 
in these cases. 

The therapy of this condition remains 
unsatisfactory. The advocacy of such 
varied remedies as liver extract, trans- 
fusions, x-ray therapy, pentose nu- 
cleotides, adenine sulfate, yellow 
hone-marrow extract, etc., indicate the 
lack of a specific medication. H E 
Bock^>- transfused blood from a case 
of chronic myelogenous leukemia to 
a patient wuth agranulocytosis , recovery 
occurred. Bock estimated that the quan- 
tity of blood used in the 14 transfusions 
was e(iui\alent m white cells to that pro- 
vided In 250 transfusions of ordinal v 
hlood C . M Marberg and H ( ) A\ iles'**^ 
ga\e an extract of vellow' bone-marrow 
to 4 ])citients with leuk(^penia and 6 with 
agraniil(»c\ tosis , all recovered Critical 
examination of the^e cases re\ea]s that 
n.<iii\ thera]>eutic agents were usuall} 
used aiifl that several of the cases are 
doubtful oiits The best therapv at hand 
at present seems to be the derivatives of 
nucleic acid m the form ot pentose nu- 
cleotides or adenine sulfate There seems 
to he no rational value for the use of 

ti ansfusions 

Leukemia 

The articles on leukemia seem to in- 
crease. even though knowledge regarding 
the causes and cure of this condition 
remains minimal S Oliver and B Katz- 
man'*’^ claim that leukocytosis may occa- 
sionally develop into leukemia Thev 
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conclude that '‘leukoc\ticall\ produced 
noxae cause a defensive hypertrophy of a 
certain hematopoietic system, which in 
turn may be the basis for a leukemia ’’ 
Most observers conclude, however, that 
leukemia is neoplastic. T. S Evans'^’* 
cites the evidence m this regard, includ- 
ing the cases of leukemia associated with 
leukocytic neoplasms. S. N Ardashni- 
kov*^*’ studied the genetics of leukemia in 
man based on 33 pedigrees Environ- 
mental causes were lacking, but the famil- 
ial cases reported m the literature point 
to a “conditional!} dominant autosomal 
type of inheritance," especiali} in the 
lymphatic form of leukemia. 

Monocytic leukemia continues to be (ft 
interest Despite the man} and well- 
studied cases reported, some nn estigators 
continue to he skeptical of this third t}pe 
Kegeiici C lieck*^" cites the ini])()rtance 
(»f supiaMtal studies m the differential 
duc^nosis of tin cell t\])e m these cases 
( lood illustrations arc* gn(‘n M S 
backs'*"' (lesciihcs s}st(*iuic jiroliferalion 
of the i(‘licnIoc‘n(l(;tlic*Iial sNstein ( reticu- 
Incndotlu liosis ) b\ct‘llent descnptioiis 
and phoiogrci])hs of the ])at liological nia~ 
tei lal arc* gi\ c n 

!) S I.cMNcir^'* studied the iiuidence 
and tactois infineiiciiig llu dnititioii of 
life in clnonic Icukeniri Siudies made 
from 3 huge liosi)itals iiulK<ite that the 
incidence of k‘ukc‘ini<i is incrc^asing, al- 
though no (letinite statement in this re- 
gal d can be made hevause of better 
standaids of diagnosis The a\erage 
duration of life after onset of s}mptonis 
wais 3 2 years in 87 jiatients with chronic 
nnclogenous leukemia and 3 6 years in 
49 patients with chronic fMnjihatic leu- 
kemia The duration of life was slightly 
longer m those patients with relative!} 
low leukocyte counts. 

The retinal changes in leukemia are 
discussed by G. G Gibson/^^^^ who cites 
the early darkening of the veins, hemor- 


rhages, and the occasional edema of the 
disk. An interesting study is presented 
by L. A. Erf and A on serial 

blood and bone-marrow findings of an 
8-month premature and its roentgen- ray 
treated chronic myeloid leukemic mother. 
The offspring of this leukemic mother 
w'as normal and remained so during the 
7 months of observation 

Treatment — Nothing new has ap- 
peared in the treatment of leukemia, 
either acute or chronic R E, P'ricke and 
C. H. Watkins^ recommended radium 
in cautious, limited dosage, particularly 
for the atypical aleukemic tvpes There is 
something to be said for this method, 
since undertreatment rather than drastic 
treatment is stressed Too frequentl}', 
one sees a ])atient made more sick I)y his 
treatment than In his disease. ( )ften- 
tinies, the longest duration of the disease 
IS seen m those cases which have recened 
no treatment whatexer. In the acute 
t\pes, x-ra\ tlierap} should be axoided 
Transfusions iniglu Ik* guen as a tern- 
])()iar\ measure* 

Leukocytic Neoplasms 

\n excellent ailide on giant foibciilai 
1} m])ba(lenopatli} is presented In D 
Summers * 11ns condition, characte*!"- 
i/ed by h in])liti<lt*no|)ath} , lelativel} be- 
nign, ])r()]()ngc(l course, senisitivitv to 
\-ra} tberap}, <nul the presence of giant 
follicle h}])er])lasia of the biojisied Iym])h 
node was first described by the Mt Sinai 
investigators Haehr, Rosenthal, and Klein- 
])erer SMunieis points out that this con- 
dition IS ca])al)le of direct transformation 
into a hitherto unclescnhed ])ol}iuor])h()Us 
cell sarcoma Hodgkin's disease ma\ be 
simulated. C ertain cases of lymjdiaden- 
o})athy with “necrotic folliculitis" may 
lie a phase in the evolution of this disease 

Plasma cell myeloma (“multi])le mye- 
loma") is rejiorted m 2 cases wath sur- 
vivals of 6 and lO years X-ray 
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therapy was of distinct benefit in reliev- 
ing the bone pain. The impression was 
obtained that if the x-ray picture is that 
of a giant cell tumor but the histolog}^ 
that of plamacytoma, the condition is 
relatively benign. The hyperproteinemia 
of multiple myeloma has always proved 
of great interest and continues to be re- 
ported, vi^,, A. E. Feller and W. M. 
Fowler.^^^ ^'The fact that hyperpro- 
tememia and hyperglobulinemia are prac- 
tically limited to multiple myeloma may 
be useful m differential diagnosis of mul- 
tijile lesions involving skeletal system.*’ 
I.ymphosarcomatous involvement of 
the lungs is reported by E H. Falconer 
and M E. Leonard. Pulmonary in- 
volvement was present in 36 per cent of 
the cases of lymphosarcoma, in 30 per 
cent of their cases of lymphatic leukemia 
and in 31 per cent of the cases of Hodg- 
kin’s disease Afediastmal involvement in 
Hodgkin’s disease is discussed by C B. 
Wriglit"*^^" and by H Z Kasabach and 
K K McAlpin fn the latter’s cases, 
77 of 251 jiatients had mediastinal in- 
vohement, usual!} in addition t(j evidence 
of disease elsewhere It was felt that the 
maintenance of the patient’s weight and 
general w'ell-being is stressed as an im- 
portant factor in jirolongation of life 


HEMORRHAGIC DISORDERS 

The hemorrhagic disorders nm Ik* 
classified as follow s 

t fhosc A uiicd icitli Ahitclci Ih'fitU'Ui v 
( Tht DVihocyiOpcniL PurpiD a) 

1 Sec()nciar\ thr()i'nb()L>t()ptnR purpura 

(leukemia, aplastic aiRirua, other 
destructive processes ol the hone 
marrow ) 

2 Primary thromboc\ topenic imipura 

(purpura hemorrhagia ) 

H riiose Associated zoith a Clottiiui Pefeit 
1 Hemophilia 
2. Pseudohemophiha 

3 Prothrombin and vitamin K defi- 

ciency (se\ere jaundice) 


( Those Ass(U'iaied with a Vastiilar Defect 
( rascular Purpura, Nonthrombocyto- 
peuic Purpura, Anaphylactoid Purpura, 
etcJ 

Due to mlectious, allergic ‘‘toxic,’* 
menstrual, and other conditions 
causing uitreau'd capillary permea- 
bility 

A, Thrombocytopenic Purpura 

Lsually the “pnmary” or idiopathic 
form IS discussed under this heading 
Many cases of this type are, how'ever, 
erroneously classified as such w^ien in 
reality the platelet deficiency is due to 
destruction of the marrow by a process 
such as leukemia or malignant disease 
In these cases, marked anemia, usually 
of the normo- or macrocytic variety, is 
present and there are also changes in the 
leukocytes, usual!} leukopenia. In throm- 
bocytopenic ])urpura of the idiopathic 
variety, how ever ( purpura hemorrhagia ) , 
there is \er} slight if any anemia (w’hich 
IS of the h} pochromic, microc} tic variety ) 
and the leukocyte count is usually ele- 
vated m response to hemorrhage, 

Etiology — The cause of the “idui- 
pathic*' form of thrombocytopenic jiur- 
pura has not been demonstrated \ 
megakaiwoc} te abnormaht} in the hone 
marrow has lieen ])(»siulated 11 Fleisch- 
hacker'"^'^ states that in this condition 
the iiiegakar} oc} tes are increased and 
\oiinger forms are present. The cause 
t>f this increase IS m doubt T L Scjuier 
and F W MadisniH^** studied 3 patients 
111 whom drug allergy, toxic changes, and 
hemato])oietic disease could be excluded 
d hey ohseiwed a dejiression m platelets 
following ingestion of certain foods The 
c'xcUisioii of suspected foods from the 
diet was followed by sinking clinical nn- 
])royement Then suggest the value of 
allergic investigation of these patients 
( )ccasionall} , thrombocytopenic purpura 
may" lie the outstanding feature and prjs- 
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sibly the first symptom of acute, cUsseni- 
minated lupus erythrematosus 

Treatment — In the treatment of this 
disease, various medications and proce- 
dures have been suggested. The value 
of splenectomy has been often demon- 
strated and remains the treatment of 
chmce in the severe case. In fulminating 
purpura, the response to splenectomy as 
one of the most dramatic things in medi- 
cine H. \V. Jones, L. M. Tocantins, and 
R, M Smith^^- examined the procedure 
of splenic irradiation and concluded that 
It was not a satisfactory method of treat- 
ment, although It might be used in se- 
lected cases. They recommend v^anous 
procedures, chiefly transfusions; splen- 
ectoiin is deprecated \ anoiis authors 
recommend the use of mtraxeiioiis as- 
corbic and (\itamm ('), l)ut m the ex- 
perience of the RpMi'Vcrk, this has had 
.lh^olutel\ no effect either on the ])ltitelet 
I ount oi the hUedmg teiideiKV In tlie 
mild case, one ma\ tem])on/e with diets, 
vitamins, splenic irradiation, rti , hut 
wlkii laced with a se\ere c^a^e to tem- 

pnri/( iiM\ he disastoum 

Hemorrhagic Diseases with a 
Clotting Defect 

1 he outstaiidmg t \am]jle of the luiii- 
onlidgu dlsc‘ast‘^ in which <i clotting 
dt‘fect m prc'sent in the ])l<mnia m hemo 
philia rile missing clotting lactor ])ro!)- 
<ihl\ n‘si(lcs 111 thc‘ glohuhn fiaction of 
tilt* jilaNina, as pointed out !)\ \ j Ratek 
Ir, <iiid h H L Ta\ loi \ttenipts 

to mfliu*nce the clotting time o\(*r a ])ro- 
longed ])eriod of time by the injections of 
this glohuhn fraction have hitherto lieen 
unsuccessful. Howecer, F. J. Pohle and 
F H L. Taylor^ were able to prepare 
from beef plasma globulin substance 
wdnch was immediately effective in con- 
trolling hemorrhage from traumatized 
bleeding lesions in hemophiliacs The 
globulin substance m dried form placed 


in contact wnth the bleeding site proved 
especially effective in allowing unre- 
stricted dental extraction in these cases 

Rarely, extensive bleeding takes place 
from a lack of fibrinogen m the blood 
This has been called “pseudohemophilia '' 
R G Alacfarlane'^”’^^ described a boy 
with no fibrinogen ; a definite family his- 
tory was present. 

One of the outstanding advances in the 
past year has been that associated with 
the accumulation of evidence regarding 
the state of prothrombin deficiency which 
IS not infrequently associated with severe 
jaundice The principles of testing for 
the prothrombin clotting time have been 
laid down by A. J. Quick, M, Stanley- 
P>rown and F W. Jlancroft.^^^*^ The 
bloorl li, oxalated and the i)lasma obtained 
The plasma is mixed w'lth an emulsion of 
dried rabbit bram to su])i)ly an excess of 
thronilioplaslin and then calcium chlo- 
iide is <i(l(le(l to tile mixture (i e , e\er}- 
thing is su])])lie(I to the iilasiua hut pro- 
thnmihin) Hu* miinlx*!* of seconds it 
takes for this mixture to clot depends 
solel\ upon the piothromlim ])resent — 
snu(‘ the mixtine contains thronihoplas- 
im, c'akuim. and fil)] mogen Normal 
\ahus langi* fioin 15 to 25 seconds 
W ith piothroinhin dc ficiciK}, the clotting 
time of the mixture* goc*s up to viO, 40, 
^0, or more sc*conds If 1) Warner, 
lx M iirmkhous, and II F SmitlF^^ 
desenht more* t*xact mc*thods for dc‘tei - 
mining pi othronihm 41u* jirothromhin 
deticieiK} can be descnhed in terms of 
jiercentage -/ c , if a normal prothrom- 
bin clotting time is called 100 per cent, 
llie ])ercentage of prothrombin decreases 
as tlie prothrombin clotting tune is in- 
creased W'lth a marked reduction in the 
jirothromhin level of the blood, bleeding 
will usiialh occur, especially in response 
to operative procedures. 

Thie of the most interesting correla- 
tions w'hich has appeared is that existing 
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between the prothrombin coagulation 
time and the degree of vitamin K satura- 
tion within the body. A bleeding tendency 
was observed in chicks fed on a deficient 
diet. H. Dam^^^ and H. J. Almquist and 
E. L. R. Stokstad^^""* identified the defi- 
ciency factor as a new fat-soluble vitamin, 
which has been designated the antihemor- 
rhagic vitamin, or vitamin K. Dogs with 
chronic jaundice due to biliary fistula 
develop a prothrombin deficiency which, 
according to H. P. Smith, E. D. Warner, 
K M. Bnnkhous, and W. H. Seegers^-^* 
IS due to faulty absorption of vitamin K 
from the intestine. Bile is necessary in 
this regard Upon the addition of large 
amounts of vitamin K concentrate derived 
from dry alfalfa meal or from putrefying 
fibh meal, there was a reversal in the 
bleeding tendency and a reversion to nor- 
mal of the prothrombin clotting time. 
The clinical applications of these impor- 
tant findings are discussed fully in one 
of the issues oi the ^Ia}o Clinic Pro- 
ceedings A i\r Snell concludes here 
“that the hemorrhagic state in jaundice 
IS attributable to a deficienc} m pro- 
ihrombin winch m turn is due to failure 
of absorption or utilization of some sub- 
stance normall) jiresent in the diet whicli 
ie(|uires bile for its absoiqition, this sub- 
stance nia\ lie vitamin K ” H R Butt 
and A AT Snell further state that the 
administration of this vitamin togethei 
with bile or bile salts to jaundiced y>a- 
tieiits has rc(luLe<l tlexated prothrombin 
tunes and has ])rol)abl\ ]»ie\ente<I un- 
usual bleeding To operate on a patient 
with clnanu jamiduc is strioiis bu'-ine^s 
<111(1 ie(|uires adettuate ])ieparation with 
calcium, transfusions, bile by mouth, 
and \er\ likel\ vitamin K l\ M 
Bnnkhous, II P Smith <ind \\ D W ar- 
nei'i-- describe cases m wlmh these 
procedures have lieen used with gratn'x- 
mg effect The a itamin K is guen in the 
form of a fat-soluble alfalfa extoat, ])re- 


viously tested for its jKitency. This 
material is now fx^ing prepared for com- 
mercial distribution. 

C. Hemorrhagic Disease Associated 
with a Capillary Defect 

Increased capillary permeability is pres- 
ent in many conditions and is associated 
w'ith increased bleeding from mucous 
membranes, ecchyniotic spots, and f>e- 
techiae. The ‘‘devil’s pinches” so com- 
monly seen m women represent one of 
these phenomena E C Smith^-’^ rec- 
ommends the use of estrogenic prepara- 
tions, eradication of foci of infection, and 
a good diet \htamin C has been found 
inadequate in these cases. Now, a closely 
related substance, vitamin P, is being 
recommendefl Vitamin P in the form 
of daily intravenous injections of 50 mg 
of citrin w’as given in a case of Sch(>en- 
lem-Henoch }Airpura It was thought that 
vitamin P might regulate the jiermeabil- 
ity of the ca])illaries Moccasin snake 
venom continues to he used with varying 
success Increasing doses of this pre])ara- 
tion mav diininisli Lapillaiw permeabilitv 
m such cases a^ chronic ej)is axis and 
heieditarv henitirrhagie telan i^iectasis 

Transfusions — dlie use of transfu- 
sions has been increasing ixqiidl) The 
necessity of careful tv ping and cross-tvp- 
ing is stressed b_v the Rlv iiwv Ek in a 
lecent cominnnication ba^ed ii]>(>n 5 se- 
vere transfusion reactions, 4 of them 
fatal The follfoving statements are 

made ‘I>I(Mid t\ping jirclimmarv to 
transfusH.n cai nes with it a definite sense 
of rc s])onsibilitv and can newer \k done 
too care full} iMali t\piiig and c'ross- 
iiiatching should he done Thc‘ lesiilts 
sliould alwavs be su])eivise(l bv someone 
in the hos])ital who has had at least a 
moderate amount (»f training in the ]>ro- 
cedure and who apj^reciales the respoiisi- 
bilitv involved ” Numerous “bh m k 1 banks" 
are being set up all over the countrv to 
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conserve blood for transfusion purposes. 
These banks have been eminently sue- 
cessful. Citrated blood may be kept for 
periods up to 2 weeks providing the ice 
box is kept at a low constant temperature 
of 39" to 41" F (4" to 5" C ). Placental 
blood is an ‘inexhaustible” source of 
material for transfusion, according to J 
R. Goodall, F O. Andrews, G. T Alti- 
mas and F. L JMacPhail From the 
normal placenta, 100 to 150 cc. of poly- 
cythemic blood can be removed. This 
IS sufficient for a “small” transfusion 
B C Grodberg and E. L Carey^-" 
cite their experiences with the use of 
placental blood in 75 cases The neces- 
sity for carefully Uping and cross- 
matching ])lacental blood is stressed as 
the fetal blood differed from the mater- 
nal in 33 i)er cent of the cases Minor 
reactions occurred in 5 per cent of the 
cases If Knoll and () Sclmrck^-'' 
recommend heparmi/ing the donor and 
thus (lis])ensing with citrate Gi D W 
AIuna\ and C II Hest^-’* recommend 
lh( use of heparin intra\enousl\ follow- 
ing opemtue jirocedures to diminish the 
])( )ssd)ilit> of ])osto])ei citi\ e thrombosis 
Iinmunoti aiisfiisK ,n is occasional!) <idvo- 
caled d hus M \cuna and 1 b'ermin- 
(kv^ immum/ed donors with eithei 
stock or autogenous vaccines, <md 
claimed detinite reduction in mortalit) of 
se\eie se])sis, particular!) that assocuited 
witli ])neumonia and lironc!^)])!^*!!!!^)!!^, 
in 16cliildren. 

Polycythemia — l^)l^c\tllelnla xera is 
proliab!) unrecognized in many cases It 
gi\es \ague sxinptoins, whicli are often 
multiple \ ascular complications, par- 
ticularly thrombosis, are common In 
the senes of 9(S cases studied by 1 L 
Norman and E V Allen, about one- 
third had vascular conditions If the 
many vascular diseases are vicw'ed with 
the suspicion that polycythemia vera 
exists, it will be found in at least a small 


percentage of cases R L Haden^**’^ 
points out that the total red cell mass is 
greatly increased m the disease and that 
treatment should be directed against this 
feature This is produced by multiple 
venesections for a period of 3 to 4 
w'ceks, followed by the use of a diet de~ 
Ecient in iron ( 6 or less mg per 
diem j . 

Chronic Congestive Splenomegaly 

— L. J. HowtIIs^*^^ reviews the results 
of treatment in 94 cases diagnosed as 
splenic anemia or Bantds syndrome, 51 
w^ere treated by splenectomy and 43 
medically The medical treatment w^as 
symptomatic Splenectomy did not seem 
to im])r()ve the expectation of life or pre- 
vent the progress of cirrhosis of the liver 
or of the anemia or the occurrence of 
hemateniesis The fina! results, based on 
the j)rogress of lioth liepatic disease and 
anemia in the 2 groujis of patients, show 
that 22 of tile 51 splencctomized patients 
and 20 of the 43 medically treated pa- 
tients improved ddiere is tlius no logical 
UMson for retaining sjilenectomy as a 
lout UK Tlic treatment of liemorrhage 
due to c s()p!iage<il vanccs is described In 
( lieiisclien ^ ^])!enc ctoinv is not siif- 

licient to prevent a fatal luMUorrliage from 
various inhuttines of the coronary gastric 
vein 41 K* logical pn/Cedure, according to 
llensclien, is to ligate all the venous 
channels tinsing in the jiortal area and 
entering into tlic formation of the pen- 
eso])hage<il and intraesoph<igeal varices 
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DISEASES OF THE KIDNEY 

Bv FraiXcis D. Murphy, ]Vr D. 


Introduction — During the past year 
the progress in the study of renal dis- 
eases has been manifested chiefly by 
investigations of the production of hyper- 
tension, the effect of feeding experiments 
upon the progress of the mflammatoiy^ 
lesions in the kidney and the effective- 
ness of proteins m stimulating the for- 
mation of plasma albumin and globulin. 
For the most part these reports ha\e 
been of a research nature ; yet their 
practical applicability is obvious. There 
ha\e alsc) been innumerable articles dis- 
cussing various aspects of the etiology, 
clinical course and treatment of renal 
diseases, and while most of these reports 
do not present an} thing very new, in the 
aggregate they contain much \aluable 
and j)ractical information Many of this 
} ear’s articles emphasize the necessity 
of early recognition and treatment of the 
nejihntides The importance of the 
])athological ph\siolog-} of the kidne\ is 
lajiidl} being more widel\ recognized 
than ever before PiersoP has crvstal- 
lized the trend of tins tvjie of thinking 
on tlie part of clinicians iii a recent 
<nticle on the value of the electro!} te, 
Welter and acid-base balance fie points 
(<ut mail} of the ini])ortant clinical in- 
\estigations of the changes in electroI}te 
balance and shov\s the correlation to 
be looked foi between functional im- 
paninent aiifl structural changes in the 
kidne\ 


ACUTE NEPHRITIS 

The classical textbook ])icture of acute 
nephritis is often lacking, and miid forms 
occur which are characterized b} the 
urinarv svndrome alone This is esjie- 
cially common during the course of an 
acute upper respirator} infection or toni- 


mon cold. The urine, therefore, should 
be examined frequently during the course 
of any infection if mild forms are to be 
discovered. It is w^ell known that in- 
fections such as tonsillitis, upj^er respira- 
tory infections, sinusitis and scarlet fever 
are common forerunners of acute ne- 
phritis However, rheumatic fever seems 
to be a more frequent cause than for- 
merly supposed, according to a report by 
Salvesen - In a senes of 212 cases of 
rheumatic fever 10 cases of acute rheu- 
matic nephritis were found 
Etiology and Pathogenesis — Baehr*^ 
believes that acute glomerulone]}hritis is 
a shar])I} circumscribed entity with a 
sjiecific etiolog}’ and pathogenesis ft 
IS part of a disease of the body as a 
whole and its clinical manifestations are 
related to pathologic phenomena in vari- 
ous parts (jf the body He disagrees 
with the conception of Bell that acute 
nephritis is an advanced stage of certain 
changes which are often found at death 
in various diseases A positive diagno- 
sis of acute glomerulonephritis, according 
to Baehr, can be made (nil} if there are 
(.linical evidences of vascular disturbances 
such as h}])ertension and edema m ad- 
dition to urinary changes This idea is 
at variance with many w'riters who con- 
tend that the diagnosis of acute ghniier- 
ulone])hntis should be made m the 
presence ot uniuirv anomalies alone He 
believes that “the sudden ex])losive oc- 
cuirence of acute gk jmeriilone]'hntis is 
a specitic reaction concerned in some 
unknown manner with the mechanism 
of recoveiw fonn streptc»coccal infec- 
tions “ 

In an attem])t to decide the time le- 
lation of albuminuria and h}])ertension 
in ])ostscarlatinal nephritis Carslavv^ in- 
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vchtigatecl the blood prebsure in a beneb 
of 50 cases of scarlet fever during the 
first three weeks of illness A rise of 
pressure was noted m 27 patients during 
the second or third weeks, and 10 of 
these had albuminuna at the same pe- 
riod In only 6 did the albuminuria 
follow the rise in pressure Albuminuna 
occurred in 12 of the 23 that had no 
rise m pressure The pressure rose m 
17 of the 28 patients without albu- 
minuria, that is, without apparent renal 
involvement Of tlie 22 cases with al- 
buminuria 16 were not preceded by a 
rise m systolic blood pressure Clinical 
nephritis developed in 3 of the 59 pa- 
tients and in only 1 of these cases was 
there a rise in blood jiressure He con- 
cludes that hypertension does not ])rodiicc 
albuminuna nor does albuminuna mean 
that the blood jiressure wull he raised 
Therefore, it is impossible to diagnose 
post scarlatinal neplintis by dailv blood 
pressure 

Course and Prognosis — \ senes of 
150 cases of acute nejiluitis w'as dis- 
aissc‘(l In Murjihv and Rastiuter”* with 
s])ecial reference to the couise <in(l prog- 
nosis Then point out th<U inoie atten- 
tion should be ])aid to the earlv recogni- 
tion of acute ne])hritis <uul that one 
'should not demand the full classical text- 
book i)icture before making a diagnosis 
In their o])inion, if milder forms of 
nephritis are recognized and treated, 
•^oine patients will be saved from de- 
\elo])ing chronic nejihritis The funda- 
mental |)rinci])le m treatment is comjilete 
rest in bed until all evidence of kidiiev 
mtlanimation has disajijieareck Removal 
of foci of infection and attention to cer- 
tain dietary details are also emphasized 

Hypertension — Hy])ertension, ac- 
cording to may not be present 

during the entire course of acute glomer- 
ul()ne])hritis and at times it is absent 
entirely In mild cases the lilood pres- 


sure may be raised only during the first 
few days, and usually it returns to nor- 
mal long before albumin disappears from 
the urine Persistent hypertension indi- 
cates the development of chronic nephri- 
tis In acute glomerulonephritis the flow 
of blood through the kidneys is reduced 
because of the widespread capillary de- 
struction, and experimental evidence 
suggests that either this anemia of the 
kidney or the increased resistance in the 
renal circulation is in some way re- 
s])onsil)le for the hypertension In some 
severe cases of acute glomerulonephritis, 
failure of the heart or vasomotor system 
to respond to the stimuli from the dis- 
eased kidney may account for the absence 
of hvpertension 

Cardiac Involvement — Cardiac in- 
sufiiciencv ma\ develoj:) during the course 
of acute nephritis and there may be either 
frank heart failure or milder cardiac 
disturbances such as ])aI])itation, tachv- 
cardia, ])alIor, enlargement or pulmonary 
congestion Recently, Master, Jafife and 
Dack” found that cardiac msufficiencv 
was common in a senes of 24 cases 
and that at times it was severe enough 
to cause death 

I'eller and Ilurevit/'' studied 2 cases 
of acute ne])hritis with cardiac failure 
In 1 case a l)iops\ of the deltoid muscle 
re\ealc‘d a subatiil(‘ ])eri vascular inflam- 
mation involving ])articiilarl_v the ar- 
terioles \s the patient recovered, a 
second biopsv sliovved that the ])envas- 
ciilar ])rocess was less severe and of a 
more chronic nature In another case 
of acute ne])liritis a biopsv taken from 
the pectoralis major at the time of au- 
topsy revealed an inflammatory lesion 
of the arterioles Tins lesion was also 
found to be widespread and included 
the arterioles of the heart, but the glo- 
merular damage was minimal This has 
led the authors to conclude (a) that 
acute ne])hritis is part of a wides])read 
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vascular disease which is occasionally 
severe enough to be called panarteriolitis 
and {b) that many patients who seem 
to have acute nephritis with cardiac 
failure actually have panarteriolitis with 
involvement of the vessels of the myo- 
cardium. 

In a total of 55 patients with acute 
hemorrhagic nephritis Rubin and Rapo- 
port*^ observed 14 children with various 
degrees of cardiac involvement during 
the acute stage of their illness The 
clinical evidences of cardiac involvement 
and failure which they observed w’ere 

(a) Dyspnea, tachypnea and cough; 

(b) cardiac enlargement; (c) muffled 
heart tones; (d) rapid heart rate; (e) 
murmurs, usually a mitral systolic mur- 
mur which also is noted to be the last 
evidence of cardiac damage to disappear 
when recovery takes place ; (/) engorge- 
ment of the veins, (ff) gallop rhythm: 
(b) enlarged, tender liver; (i) pul- 
monary edema ; (/) peripheral edema, 
and (k) electrocardiographic changes 
showing various degrees of myocardial 
damage During the acute phase of the 
disease there are 2 factors which may 
affect the heart * Myocardial damage , and 
increased vascular peripheral resistance 
( h\])ertension) They cite the work of 
Lon^coj'e and his cow'orkers which 
showed that the hemol}tic streptococcus 
IS associated wath acute hemorrhagic 
nephritis Since nnocardial damage is a 
fair!} frequent comjihcation of acute 
lieinolvtic strej)tococcic infection, it is 
])ossible that the same infection respon- 
sible for the acute nephritis also dam- 
ages the heart The second factor, hyper- 
tension, they believe, is immediately 
resjionsible for the impairment of cardiac 
function Flypertension was present m 
all patients wdth acute hemorrhagic 
ne])hritis showing signs of cardiac in- 
sufficiency In evaluating the reading 
of children’s blood pressure it was noted 


that the blood pressures which were not 
called abnormal at first w'ere elevated 
in comparison to values obtained after 
the patient recovered. It was found that 
the elevation of the diastolic pressure is 
a more characteristic finding than eleva- 
tion of systolic blood pressure. In the 14 
patients review^ed, those w'ho had the 
cardiac damage did not show' a more 
severe nephritis than those wdth no car- 
diac involvement. The only deaths w'hich 
occurred in the series of 55 nephritic 
patients w'ere due to cardiac failure. 

Garreton Silva, Herve, Nogues and 
Forero^^^ made electrocardiographic 
studies of the heart in acute nephritis 
The electrocardiogram w’as nearly al- 
ways deformed and the modification of 
its complexes w'as strictly parallel to the 
severity of the cardiac symptoms The 
most prominent alterations involved the 
interval betw'een the S and T and the T 
w'ave, and there w'ere no disturbances 
m the intracardiac conduction 

In discussing the course and outcome 
of acute hemorrhagic nephritis Long- 
cope^ ^ dnides the disease into 2 groups 
The first group is always preceded b\ 
definite infection, usually caused by the 
hemolytic streptococcus In this form 
the onset is characterized by the sudden 
ap])earance t)f 1 or all of 3 cardinal symp- 
toms Edema, al)ru])t rise in bl(M)d pres- 
sure, and the presence of red blood cells, 
casts and albumin in the urine These 
sMiiptoms, however, may be so mild and 
fleeting that they may esca])e attention 
or they may lie veiw pronounced There 
is no direct relationship between the 
seventy of the primary attack of ne])hntis 
and the subsecjuent course Death m<iv 
occur (luring the acute attack usually 
from tlie infection itself or from a com- 
])hcating ])neumonia or from acute heart 
failure with edema of the lungs In a 
few patients the disease advances to an 
active progressive stage resulting in 
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edema and termination in uremia at the 
end of a few weeks or months* Some 
of the patients pass on into the chronic 
stage, but the percentage of complete 
recovery is somewhere between 60 and 
70 per cent. The second group of cases 
begins insidiously and is not usually pre- 
ceded hy an infection of which the pa- 
tient IS aware. Most of these patients 
first notice swelling of the feet and then 
gradual extension of the edema to the 
entire bod\ Definite infections were 
found in 13 of 25 jiatients in this group 
The outcome of the disease in the sec- 
ond group of cases ju'esents an entirely 
different ])ictiire ( )nl\ 1 of the 25 cases 
studied recovered, 5 were in a quiescent 
stage, in 7 the process liad advanced 
t(‘ the stage of chronicitv , 12, or almost 
50 per cent, died ddie prognosis for the 
first grou]) is relatuelv good, but in the 
second group it is e\treniel\ grave The 
1 elation between the 2 is not clcai. but 
t Cl tain c!i<li aetci istic iininunoh >gical re- 
.iclioiis tli<u ,irt' quite consttint in the 
first group aic‘ found ahsc'iit or slip- 
[)Tcss('(l in the second 

111 am disease oiU‘ wonders about the 
siisccplihilitv of tile individual to suhse- 
qiu‘nt attacks In acute nephritis the 
qiu^siion aiises as to wliether tin* kidnev 
Is more* Milneiahle <ittcr healing to the 
stiejaococcK inlectioii that c<iused the 
ksioii I.ocI). Iwttka Seeg<il and jost.^-‘ 
after stiulving 10 j^atients with luMlecl 
gdonuM ulone])hi itis due to Iieniolytic 
sti e] )toc (ICC us iiiteclion, touncl tiuit in sub- 
se(|uent infections due to hemolvtic strep- 
tococcus during the healed period there 
was no recurrence of nejihiitis 

Renal Disturbance Following 
Tranfusions — ^ The acute renal dis- 
turbance following blood transfusion ns 
discussed bv I>aker,OJ who re])( rted a 
case m which urinary siqqiression fol- 
lowed transfusion with overheated blood 
He describes the mecdianism of post- 


transfusion suppression in the light of 
older and recent work and concludes 
that the view put forw^ard by Baker 
and Dodds in 1925 furnishes the only 
adequate explanation of the observe('l 
facts According to them, urinary su])- 
pression results from an iiPrarenal ob- 
struction due to excretion of hemoglobin 
with the urine of high acidity and salt 
concentration which causes the excreted 
hemoglobin to lie converted into a granu- 
lar dcqiosit of hematin and to obstruct 
the renal tubules Hemoglobin per sc is 
innocuous to the kidney Since precqu- 
tates of hematin are more soluble in 
alkaline than in acid urine, alk ihnization 
slioiild help in dissolvang some of the 
precipitate in the tubules unless there 
is conqilete siip])ression Icarlv recogni- 
tion and ])rompt treatment hv <ilkahm/a- 
tion a])])ear to offer the best i)ros])ect of 
1 e cover} 

Similar observations bv Dedowin 
W ariiei and RandalP'^ have shown that 
when a dog is transfused with canine 
blood, death niav result from renal in- 
siift'icieiKv if the urine is acid This 
does not o(,(.ur when the iiiine is tilkahnc 
at the tinu of tiMiisfusion The anatomi- 
cal picture* of ol)stiuction of the renal 
tubules hv hemogloliin ])igincnl is sut- 
ficKiU to be the chuM cause* of ihe ie‘iiil 
iiisiiHicie IK} in the dogs observed In 
addition «i nejihrotoxu jiiocess olten 
o])eiates and inav cause renal insiifie 
cienc} m(le])en(lentl} In siiidvmg 
human beings who died of reaird iiisuf 
ticiencv after hemol}sis, thev found tliai 
])recipitati()n of the hemoglobin ])ignieni 
in the tubular lumens had occurred to a 
slight degree at least However, in most 
of the cases not enough tubules weie* 
olistriicted to ])r()diice any important 
(Ihninution in renal function The jires- 
ence of ])igment casts and of hemo- 
siderosis is im])ortant in making the 
diagnosis of transfusion nejdiropatln 
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The predominant lesions are more often 
degenerative changes m the tubules and 
interstitial edema. 

In another article DeGowin^"» cites 
studies made on the reaction of 3500 
blood transfusions. Citrated blood was 
used almost exclusively. There were 7 
deaths in the entire series (12 per cent) ; 
5 persons died of renal insufficiency and 

2 of pulmonary edema. Reference is 
made to the article of DeGowin, Oster- 
hagen and Andersch,^^ in which it was 
shown that in dogs alkalmization of the 
urine will protect the kidneys from the 
excreted hemoglobin if hemolysis occurs 
They believe, therefore, that alkaliniza- 
non of the urine of the recipient before 
transfusion is a desirable measure. As 
an additional precaution blood should be 
i>]^ed, using typing sera of high titer, 
and the transfusion should be discon- 
tinned immediately on the occurrence of 
an\ unusual symptom 

Treatment of Acute Nephritis — 
\l cording to Holten,'^'^ rest in bed is 
the I lest means of a\()idini» chronic ne- 
phntis, the greatest danger that threatens 
the patient wath acute ne])hntis He 
ad\ocates keeping the ])atient in bed 
until microscojiic examination shows the 
mine to be without ei\throcUe'> Ke- 
vo\er} IS ])ossible e\ en it the eruhro- 
mtes jiersist in the urine tor more than 

3 months as long as the sednnentation 
and function test‘d disclose a tendenc\ 
l(» imjirovement In his opinion there is 
sine occurrence of reco\er\ in aliout 7a 
p(‘r cent of the cases of acute iie])]intis 

In the treatment of acute ne])hritis 
Longcope^^ belie\es that elimination or 
cure of the infection seems to be of ])nme 
importance in hastening coinalescence 
and effecting reco\er\ With tins in 
mind tonsillectomy, surgical drain- 
age of sinus infection and radio- 
therapy have been emplo\ed Recenth 
sulfanilamide has been used in treating 


acute nephritis. Marshall, in his pharma- 
cological ex{)eriments, found that even 
large doses prcduced no demonstrable 
injurious effects on the kidne\s of nor- 
mal animals. The results so far have 
been encouraging enough to w^arrant 
further use of the drug in ]>atients shown 
to have active infection due to hemo- 
lytic streptococci 

Chapman^ reports a case of jxist- 
scarlatinal nephritis accompanied by 
streptococcic bacteremia. Ten cubic cen- 
timeters of prontosil were given in- 
tramuscularly every 4 hours for 6 doses 
followed by prontylin, 5 grains, everv 
4 hours for 2 wrecks. After 4 days of 
treatment the temperature rose to 100“^ F 
only once, ranging between 96 8*^ F and 
100° F. per rectum for the remaining 
perKxl The patient liecame complete!} 
well and a check-u]) Ho months later 
revealed no eMclence of illness 

Concerning the treatment of acute 
nephritis Rubin and Kapo])ort'‘ state that 
if the heart seems normal, if there is 
no elevation of the blood pressure and 
if the major disorder is the disturbance 
of toxic metabolites, therapv might in- 
clude forcing of fluids. W lien acidosis 
a]>])ears the\ recommend the adminis- 
tration <jf alkali such as sodium lactate. 
In 1 of their cases in which anuna wa'- 
piesent, fluids were given in large 
amounts, and <lespite the increase of 
edema the inioxnation was le^seiud 
Mder 5 da\s the aiuina disa])])eared and 
duiresiN was established If hyperten- 
sion is jiresent in the C(Hirse of ,Lcutt 
ne])hritis. its control is im])ortant MiiuK 
should be restricted as a furthei adjtiiut 
in the treatment of h}])ertension with 
myocardial damage ddiey also u com- 
mend the intramuscular injection ot 
50 ])er cent magnesium sulfate m a 
dosage ot 0 2 cc ])er kg ot body weight 
Since the studies of Pickering^’’ sliowed 
coiniiKing e\Kleiue that the hvjierten- 
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sion m acute nephritis is due to vaso- 
spasm, experimental work has been done 
w^iich shows that magnesium relieves 
hypertension in rats produced by er- 
gotamine tartrate which causes a vaso- 
spasm. It was observed that magnesium 
carbonate added to the diet of rats pre- 
vented hypertension if given before the 
administration of ergotamme tartrate, 
and when given to animals after hyper- 
tension had been produced the blood 
pressure returned to normal In a 7-year- 
old boy with acute hemorrhagic nephritis 
and hypertension additional observations 
were made concerning the action of mag- 
nesium in reducing hypertension. The 
patient was put on a constant intake of 
fluid (30 cc ) jier hour and an hourly 
determination of the output of urine was 
estimated Ninety cubic centimeters of 
a 30 per cent solution of sucrose were 
gnen intravenously This was followed 
b\ marked diuresis but no drop m blood 
pies'-ure h'ourteen hours later a 50 per 
c(‘iit solution of magnesium sulfate was 
gnui intrainuscul'irl} ( 0 2 cc per kg of 
I)o(l\ weight ) Following this there was 
a proni])! dio]) in both the s\stolic and 
(hastiilu. l)l()()d ])n^ssures with no diure- 
sis Rubin and ka])o])ort <ilso found 
ht'iuticuLl ctlects of intraniuscukir in- 
jeuion of inagnesniin siilbite in patients 
w nil h\ pertensn e ence])halo])ath\ . and 
,tlt]i()ii,qh these effects ha\e been ascribed 
to dc In <h <ition, clinical e\])erinient s m- 
dieate that the impro\enient is due to the 
relief of \asos])asin The effect of a 
single dose of magnesium sulfate is usu- 
al]) p!om])t, and the s)stolic and diastolic 
jiressnres are lowered within an hour 
and tend to remain so for several hours 
The first dose can be repeated at 4-hour 
inteiwals One caution must be observ^ed, 
and that is in cases with marked impair- 
ment of renal function and low urinary 
outjmt and in wdiicli there is retention 
of metabolites an accumulation of mag- 


nesium might occur with a resultant 
narcotic effect. The authors did not en- 
counter this ill effect Additional meas- 
ures which are recommended m the 
treatment of cardiac damage are digi- 
talis, oxygen, sedation and possible 
phlebotomy if advanced cardiac failure 
is present 

An interesting observation has been 
made by Bliss^^-^ concerning the severe 
ulceration of the cheeks and tongue m 
acute nephritis The cause is ascribed 
to the action of the tartar of the teeth 
on the saliva. The tartar which he found 
to contain urease, when scraped from the 
teeth of normal and nephritic dogs, 
h}drolizes urea to ammonia in a few 
minutes just as urease does. It was 
further demonstrated that ammonia ac- 
tually does damage such tissues The 
tartar should he removed to relieve or 
jirevent this condition 


CHRONIC NEPHRITIS 

1 he main siuml)Img block in the diag- 
nosis and treatment of renal diseases, 
es])eciall\ tlie chronic forms, is that the 
signs and svnijitoms remain for the most 
])art lielow the tlireshold of clinical recog- 
nition until tlie disease has produced 
nieparahle damage^ to tlie kiclnev Ne- 
phritis IS like an iceberg float ing in the 
sea whose visible ninth a])])ears lienign, 
hut wliosc* submerged eight-ninths is a 
menace Patients with the milder syni])- 
tonis, such as slight alliuminuria and a 
few casts, red lilood cells and pus cells 
in the urine, are frecjuentl) neglected un- 
til hypertension, edema or nitrogen re- 
tention a])i)ear Then treatment is far 
less effective than it would have been at 
an earlier stage of the disease 

The protean character of the signs and 
s)mptonis of terminal hemorrhagic ne- 
phritis are outlined by Page.^^ The fol- 
lowung points are especially well exempli- 
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fied in the case he describes: {a) An 
insidious onset means a fatal outcome. 
(&) The terminal stage may last for 
months, (c) Poor nutrition contributes 
to discomfort and ill health; therefore, 
sufficient protein should be given, (d) 
Salt restriction may relieve edema even 
though plasma proteins do not rise above 
the critical level. If polyuria does not 
occur, salt restriction may be extreme 
without producing hypochloremia {e) 
Even when hemoglobin is not greatly re- 
duced, death may occur in uremia Iron 
will not help the condition, (f) Arterial 
blood pressure may alternate between a 
high level and normal {g) Eyeground 
changes may not be present until W'eeks 
or days before death, (/z) Oliguria may 
last for as long as 18 days without pro- 
ducing marked symptoms ( i) Increased 
cells may be found in the pituitary 
gland. 

The protein in the diet has often been 
considered injurious to the kidne\ espe- 
ciall} if it is diseased Chronic nephritis 
has been produced in rats by feeding 
them diets high m ])rotein These ex- 
periments, conducted by Blatherwick 
and Medlar, ““ show that functional im- 
pairment of the kidney may exist for 
some time before histological changes 
indicative of nephritis become apjiareiit 
Albumin or casts in the urine were in- 
ter])reted as mdicatne of functional 
impairment of the kidne\ although the_\ 
are not necessariK proof of nephritis 
W hen irreparable damage occurred, re- 
tention of non])rotein nitrogen, inversion 
of the alliumin-glohuhn ratio and h\]jer- 
cholesterolemia were obserxed The in- 
jurious factor ma> exist as such m the 
diet or may be produced during metab- 
olism If harmful substances exist in 
the diet they may not necessarily be con- 
fined to the jirotein fraction Nephritis 
ma\ he introduced In an abnormal ex- 
cretion of normal end products. In an 


excretion of abnormal products, or by 
the retention of certain substances. 

One of the most suggestive recent in- 
vestigations <»f the effect of dietary pro- 
tein IS the w'ork of Farr and Smadel,^'^ 
w’ho produced nephritis in rats by tlic 
injection of nephrotoxic serum. If the 
rat diet contained only 5 per cent of pro- 
tein, acute nephritis healed readily and 
completely. The rats whose diet con- 
tained -40 per cent of protein developecl 
])rogressive nephritis and died at an aver- 
age of 6 months after injection of the 
serum 

Conversely, Campbell,-^ in studying 
the effect of high protein diets on the 
kidneys of rats, found that when feeding 
a diet containing 33 per cent of the total 
fuel value as protein calories, there were 
no evidences of kidney damage. The rat 
w^as chosen for the experiment because 
of the similarity between the metabolism 
of the rat and the human The diet of 
most American people contains approxi- 
mately 10 per cent of the total energy 
value as protein calories. From this work 
It might be concluded that the protein 
in the average daily American diet ]:)roI)- 
ahly has no injurious effect on normal 
kldlKW s 

Chiiicallv It has been shown that 
svmiJtomatic improvement d(jes occur in 
s(jme ca^es of ehronic ne])hntis when <i 
higher ])rotein diet is given MosenthaE’ ' 
points out the disastrous influence of low 
protein diets m bringing about edema 
and anemia in chronic ne])hritis, and 
the remedial and ])reventive effect of a 
liberal intake in forestalling and relieving 
these conditKnis lie cites a case of a 
])atient who de\eIoi)ed edema and anemia 
while on a lovx ])rotem diet When the 
piotein was increased the edema and 
anemia (lisa])peared, the blood ])ressure 
was lowered and there was a distinct 
imi)ro\ement in iinjiaired vision inci- 
dental to the retinitis He states that a 
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high protein diet nia} he of help in 
controlling hypertension and in relieving 
retinitis 

The maintenance of a satistactor} 
mineral balance is of considerable im- 
jiortance because of its close relation to 
nephritic edema, uremia and acidosis 
Recently the work of Barker and Robin- 
son-^* has brought out several valuable 
facts in this connection. Patients with 
long standing chronic renal disease were 
placed on a diet kept constant in nitro- 
gen, phos])horus, sulfur, chloride, so- 
dium and ])otassium In addition sodium 
(.hloridc, potassium chloride, sodium 
citrate, sodium bicarbonate, iiotassium 
citrate, calcium gluconate, calcium chlo- 
ride, plK)s])h(n*ic acid, ammonium sulfate 
oi combinations of these drugs were 
guen m calculated amounts When so- 
dium was added to the basic diet it was 
ol)ser\ed that there uas stouige of lluid. 
(‘Imation of blood ])ressure and decrease 
ill urea clearance Chlorides guen, as 
aiiiiiK »nmin < ir calcium cliloi kU* li c‘({uentl\ 
dc*cu‘a^ed the (‘dema Imi the associated 
at tdosiN aggitixated the s\m]){oms and 
(K ])i t‘ss(‘(i 1 enal fniution IN)t<issinm 
ehloiide, liouexca u^nall\ effc-cted a 
modeuite oi com])Ic1c* lo^s ot cslema with 
<111 ( ICC <isi( mal impro\ eiiU'iit oi urc'a cleai- 
<ii)c(‘ When ])]]os])liale <ind ^ulfatc lon^ 
were guen tluw weie loiiiid to he ef- 
lccti\e occasionallx in caMiing the edeimi 
<' 111(1 1 educing blood pu'^^UK* ddie jihos- 
pliale ions, given <is phosphonc <icid, 
icaided to clause acidosis and inciease 
iciial irritation Tlic* sulfate* ions m tlie 
t(am of amnioniuni sulhitc jiroved more* 
^alishictorv and caused a fall in blood 
piessure, (lisa]:>pearance oi edema and 
improvement m uiea cleaiance An al- 
leviation of subjective svmjitoms was 
also noted The conclusion is drawn 
that when a patient is placed on a low 
protein diet the phosjihate ions of the* 


meat are given up with a resultant ag- 
gravation of symptoms 

Renal Function Tests — In diseases 
of many internal organs, such as the liver, 
heart and lungs, reserve capacity is so 
great that functional failure occurs onlv 
w’hen the organ is diseased beyond repair 
This fortunately is not true of the kidney, 
for here the renal function tests indicate 
milder degrees of insufficiency at a time 
when prompt and adequate treatment 
may be effective m protecting the patient 
from complete renal insufficiency 

In determining wdiether the renal lesion 
in acute nephritis persists or has healed, 
Afurpliv”^’-" states that no 1 test is relia- 
ble as a guide, but that a composite pic- 
ture furnished hy several tests mav be a 
fairly accurate i)rogn()stic index He 
])omts out that {a) Tlie presence of 
hvpertension indicates an active glomeru- 
lar lesion {h} cilbumiiuiria decreases 
when healing has taken ])lace, (r) the 
dilution concentration test of \h)lhard is 
a lehahle indication of the progression of 
tlie kidiiev lesion, id) the lilood urea 
cleaiMiue t(*si is considt‘red the most sat- 
istactoi) hut in most casc‘s it has no 
<idvantage ovei the dilution concc‘ntration 
test, (e) the detei munition of the sedi- 
nu'iUation lalt* of the entlirocxtes is of 
distiiKt aid in jirognosis Wdien the 
leiKil lesion is becoming ([uiescent the 
rate tails tind when tiu* k‘sion is ])rogu*ss' 
mg It rises 

Wilson,-"' in discussing tin* chiiKal a])~ 
plication of leinil effieK‘iR\ tests, states 
that the tihilit) of the kidnev to concen- 
tiate and dilute urine and tlie iiiea clear- 
ance test are valualile aids m evaluating 
renal function The estimation of the 
urea, nonprotem nitrogen and other ele- 
ments of the blood is valuable onlv if 
these are elevated, l)ut normal figures 
give little information as t(j the degree of 
renal reserve The chemical constituents 
mav also be elevated hv extrarenal factors 
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causing the ho-called extrarenal azotemia. 
Low values of the dye excretion tests, 
^uch as the ^^henolsulfonphtlialein test, 
do not necessarily indicate renal damage, 
but may mean that there is circulatory 
failure. 

According to Stieglitz,-'^ it is imixissi- 
ble to judge the severitj of renal injury 
by the intensity or duration of such com- 
mon symptoms as albuminuria, edema, 
casts, and arterial hypertension alone 
Many of these phenomena, especially 
edema and h\])ertension, ma\ be due 
largely to extrarenal factors Diagnosis 
should include quantitative as well as 
{lualitatne inijiressions , tlierefore func- 
tional studies are necessar\. Ilefore kid- 
ney breakdown occurs, there is usually 
<i long period of impaired reserve which 
ma\ be detected by renal function studies. 
\\"e start life with a renal margin of 
safety of about 40U per cent, but inevita- 
bl\ tlie transient infections and insults 
from the vicissitudes of e.xistence lower 
this margin Lhe depletitm is tremen- 
dous!} accelerated b\ actual renal dis- 
ease Lhe concentration test is thus far 
the most sensitne measure functional 
u*ser\e The urea clearance is more accu- 
late in achanced nephritis, and phenol- 
Niilfonphthalein excretion is grossl} im- 
|)airc‘d Old} when damage is exteiisne 
The glomerular function test with sodium 
ferroc} anide is still experimental 

Whnkler and I’arra studied the man- 
ner of \ariation of creatinine, sucrose 
and iiiea clearances in a grou]) of sub- 
jects with renal disease and found that 
the alisolute magnitude of all 3 is usuall} 
eonsistenth and uniforml} reduced, wlnle 
their normal order, creatinine greater than 
sucrose and sucrose greater than urea, is 
general!} maintained In “ncqihrosis*' all 
the clearances ma} he iKunnal Tlie he- 
ha\ior of these clearances in the presence 
of renal disease is consistent with the 
theorv that the\ all an^ relative measures 


of filtration and that the degree of reduc- 
tion reflects (piantitatively the degree of 
reduction of the glomerular filtration rate. 

-\n attem])t to differentiate Bright’s 
disease from specific toxemia of preg- 
nane} by means of renal function tests 
w'as made In Chesley He ctmcluded 
that the urea mtrogen/nonprotem nitro- 
gen and 2-hour fractional phenoLsuI- 
f( >n])hthalein excretion tests are apparent!} 
not very sensitive and are influenced In 
extrarenal factors The sjiecific gravit} 
lest Is most sensitive. The urea clearance 
lest IS the most generally applicable of 
all He shove ed that the normal value 
for the urea clearance is the same in nor- 
mal ])regnancv as it is out of pregnanev, 
and also that in eclampsia, pre-eclamp- 
sia and Inpertension the urea clearance 
does not differ significantly from values 
oliserved in normal patients However, 
in Hnght's disease complicated In ])reg- 
iianc} the clearance is often less than 
70 per cent He thus concludes that the 
urea clearance test will serve to differen- 
tiate renal disease of measurable degree 
from specific toxemia of pregnane}. 

Treatment of Chronic Nephritis — 
In discussing the clinical asj>ects of ne- 
])hritis, Loeb‘‘“ states that in the treat- 
ment of chr(»mc nephritis the dietetic 
regime involves the tjuestioiis of protein, 
salt and fluid He believes that a ])atient 
with chronic nephritis with edema or ad- 
\<incecl u*nal msiifticienc} should not be 
])kKed on a regulated amount of jirotein 
and that the diet should he governed bv 
the adage of “moderation in all things" 
H(»v\e\er, when nitroi/iii rctcniiou is 
f>rcscut, protein should la restricted to 
40 to 50 (dm a da} If <inorexia and 
loss of weight and strength result, tlu 
patient should he allovved to make his 
own diet When edema oemr^ with low 
serum ])rotem. Loeb employs a high 
protein diet, although he points out 
that there is almost alvva}s disa])pomt- 
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ment in its effect on the serum protein. 
In the presence of edema, 100 to 200 Gm. 
of protein a day are recommended, and 
in addition salt should be restricted. 
However, too great limitation of salt may 
result in anorexia, nausea and vomiting. 
When edema is absent there is no sound 
basis for salt restriction. He believes 
that there should be limitation of fluid 
intake m the presence of edema, but only 
in accordance with the degree of reten- 
tion and in the presence of cardiac in- 
sufficiency. As the renal insufficiency 
advances, the fluid intake should be in- 
creased to compensate for the loss in 
concentration power He einpliasizes the 
fact that the patient should be protected 
from recurrent or persistent infection of 
the upper respiratory tract and that ton- 
sillectomy should be performed rou- 
tinel) in all jiatients with ne])hntis 
In chronic nephritis with edema and 
little or no nitrogen retention, hannick'^'' 
behexes that the diet should contain 
ainjile jirotem to insure a ])ositi\e nitro- 
gen balance and an additional sup])l\ for 
storage Xhout 100 (hn dail} isade(|uate 
for <111 adult Salt is rigidl\ restiicted 
<ind fluid is gi\en in nKxkn'ate auKUints 
Diuretics aie indicated, and l>oth the 
acid and alkali \ariet} ha\e shown good 
lesults If s<il} rgan is used, it should lie 
gi\en cautiousl) Digitalis is benefleud 
it theu* is eMcleiice of ni\oc<ir(hal tailurt' 
Some ])h\sicians have obtained good re- 
sults with acacia. Ml deflnite foci of 
infection should be removed and a 
warm (lr\ climate is jireferable If both 
edema and nitrogen retention aie present, 
a salt-free diet with moderate jnaaein 
reduction (50 to 60 Gm daily) is ])est, 
but a positive nitrogen balance sliould be 
maintained. A liberal fluid intake 
(some intravenously) is given until azo- 
temia IS controlled Suitable diuretics, 
such as potassium citrate, or potas- 
sium bicarbonate may be used cau- 


tiously, and blood transfusion is some- 
times beneficial When there is nitrogen 
retention without edema, proteins are 
restricted, and a liberal fluid intake (2500 
to 3(X)0 cc daily) is allowed by mouth 
unless nausea or vomiting make other 
routes advisable. Diuretics do no good 
except for digitalis which is indicated 
when cardiac decompensation is present. 
Blood transfusion may help temporarily, 
but the anemia is very resistant to treat- 
ment. Since heart failure is always 
threatening, the cardiac load should be 
reduced as much as possible. 

In an article on the treatment of ad- 
vanced nephritis, Plotz, How^ard and 
Marzullo*^*^ .state that patients in the later 
stages of neiihritis present a hopeless 
problem as far as cure is concerned, but 
their comfort and length of life may be 
greatl) influenced In treatment Frank 
infections should be treated, avoiding 
o])erati\e measures if ])ossible Arterial 
hypertension is liest treated by bed rest, 
simple sedatives, magnesium sulfate 
mtraxenousl) and by mouth and vene- 
section. The diet must be individualized 
<ind adequate vitamin intake is neces- 
sary \ mixed diet is best as long as 
the })atient can tolerate it Wffien an- 
orexia and renal failure set in, however, 
this must lie modified and milk should 
form the basis of the diet Glucose may 
be gi\en ])cirenterall\ Rest sliould be 
sufficient, exercise restricted and at- 
tention given to the skin and bowels 

For the treatment of hyperfenMi^c cn- 
I cplialopathy, venesection is probably 
the most effective measure Spinal 
puncture, intravenous or intramuscular 
magnesium sulfate, chloral hydrate 
by rectum, hypertonic solutions, and 
in extreme cases chloroform are also 
helpful 

Lyon'"^'* points out the beneficial action 
of the basic ash regime in chronic neph- 
ritis Since animal protein is a rich 
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source of acid radicles it it> kept at a 
minimum. Lyon’s diet consists mainly 
of milk and vegetables and fruits which 
are mostly basic in character. He found 
that the pH of the urine on the basic 
ash diet ranged about 6,6 while on the 
acid ash diet it was lower — about 5.8. 
He concluded that patients with chronic 
nephritis progressed much more satis- 
factorily on a diet that was limited in 
meat, bread, eggs and rice 

In the treatment of acidosis in renal 
insufficiency Deakm^^ advises the use of 
sodium rdactate by mouth or the in- 
travenous administration of a sixth molar 
sodium r-lactate solution He cites sev- 
eral cases in which the patients were in 
impending coma and were clinically im- 
proved after the administration of sod- 
ium r-lactate In all of the cases there 
was an elevated nonprotem nitrogen and 
a low carbon dioxide combining power 
both of which returned toward normal 
after the administration of sodium 
1 -lactate 

Diuresis — A summary of our present 
knowledge of the subject of diuresis is 
cl earl} and completely given by Chris- 
tian He points out that the treatment 
of renal edema is just the ,same whether 
we are dealing wath nephrosis, chronic 
nejdintis, or acute nephritis Mercurial 
diuretics are more effectne than those 
of the xanthine group and as a rule 
cause no renal irritation Urea in large 
doses IS an efficient diuretic if it can be 
tolerated by the i)atient Salyrgan and 
mercupurin have been made available 
as suppositories, and m a more recent 
article Christiair^'^ states that these are 
ver\ efifectne in both renal and cardiac 
edema 

In an article on the use of diuretics in 
Bright’s disease MacDonald'^*^ points out 
that in hemorrhagic Bright’s disease di- 
uretics should not be used. In the actne 
chronic stage the use of digitalis is ad- 


vised if mv( cardial insufficiency is pres- 
ent. He fclieves that the mercurials are 
of some value m reducing edema, but 
care should l>e used to see that the albu- 
minuria and hematuria are not increased 
by its use and that no mercurialism de- 
velops from retention because of reduced 
renal function. In degenerative Bright’s 
disease where the only jiathology is an 
involvement of the tubules, the fotassium 
salts, especially potassium nitrate, are 
useful. In this condition the intravenous 
administration of a hypertonic solution 
of sugar IS, in addition to the diuretic 
effect which is frequent!} obtained, valu- 
able as a source of energy. The mer- 
curial diuretics such as novasurol and 
salyrgan can als(» be used in this de- 
generatue farm of the disease without 
danger m their administration. In some 
cases, particular!} those associated with 
a disturbance of calcium metabolism and 
clinical e\idence of tetany the use of 
parathyroid extract has given good 
diuretic response In renal lesions of 
\ascular origin where edema is more 
frequently of cardiac than of renal origin 
digitalis, intraveiKjus sugar solutions and 
saKrgan either alfjiie or combined wnth 
ammonium nitrate are of distinct \alue 


NEPHROSIS 

The chief difficult} m the rec< »giiiti<»ii 
Mt chronic (Iqioid) nephrosis is the fact 
that many jiatients with clirdoic glonicru- 
l(me])hntis jirescnt an almost identical 
])icture Histologicalb , howe\er, the dif- 
ference Is easil} apiiarent e\cn though 
there nia} be minimal glomerular in- 
\ol\ement If, in chronic ne])hntis, there 
i-. extensue tubular degeneration with 
scant glomerular disease, the neplirotic 
sMidrome is likely to be the most prom- 
inent clinically, on the other hand, if the 
glomerular lesions predominate the clas- 
sical p’Cture (»f glomerulonephritis ])re- 
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vailii Tliere may be a mixture of the 
2 and sometimes the nephrotic changes 
so dominate the picture that the diag- 
nosis of lipoid nephrosis is erroneously 
made The fact that the patient with 
nephrosis gets well and that certain 
features necessary for a diagnosis of 
chronic glomerulonephritis are absent 
places it in a category apart from other 
forms of Bright’s disease 

According to Kiistem*^^^ the term neph- 
rosis as now generally applied represents 
a compromise between pathologists and 
clinicians From the pathological stand- 
point It includes all forms of renal dis- 
ease witli tuliular degeneration while 
according to the clinical concept it refers 
to a group of diseases with edema, oli- 
t^uria, alhumimiria and characteristic bio- 
chemical changes m the hlood The 
pathological prototxpe of nejihrosis is the 
(leg(‘nerciti\ e ])rocess of the ki<lne\ tn- 
1 ules which lesults from certain metallic 
{)()is<)ns ciiul haclenal toxins 

Clinical Course- The clinical couise 
Is specific <Lii(l diffcMs wideh fioni tliat 
inaniUstcd 1)\ the grou]) of cases gcii- 
tialh dc*s]gn<ited ,is chiomc nephritis 
( hronic nephrosis m its purest form 
is <i discMst wIirIi l)c‘gins insidioush is 
ot unkiKAMi oiigin, and runs a long 
couise c h<ii acten/c (1 1)\ aihunnnuna. oli- 
gmi<n and edema without ciiculatoiw 
changes oi iinpairinent of renal function 
hut with certain distinctne changes in 
the blood Idle* (juestion is raised 
whetliei genuine clnonic nejilirosis is a 
leiicd or a metabolic disorder 

Etiology — The etiolog}' ot true' 
nephrosis is not known and while the 
cdbuminuna is of necossit} a renal ])he- 
nomenon, it is not always a jiroof of the 
existence of renal disease Some evi- 
dence suggests a metabolic derangement 
the ])athogenic factor In the opinion 
of most jiathologists the kidneys in genu- 
ine nejdirosis show tubular degeneration 


and lipoid infiltration but no evidence 
of inflammation How^ever, other path- 
ologists claim that it is a degenerative 
type of nephritis in wdiich the inflam- 
matory processes subside and degenera- 
tive tubular lesions persist 

Among recent articles on lipemic 
nephrosis, one by Fahr*^! deserves con- 
sideration He believes that all the symp- 
toms can easily be explained on the w'ell- 
founded assumption that the ultrafilter 
of the glomerulus, wduch has been shown 
in mcjst cases to be altered morphologi- 
cally bv the newer staining methods, has 
heccjine Iw perpermeahle Therefore, the 
scrum albumin from the blood filters oft 
into the urine da} In (la\ This reduces 
the content of the serum albumin in the 
blood until the colloid osmotic pressure 
is lowered to about one-half Wdien it 
Is reduced to this critical level much of 
the ingested water and salt are filtered 
ofif into the skin and other tissiicxs caus- 
ing edema The lowered basal metabolic 
r<ite in jiatients w’lth chronic nei:)hr()sis 
R due to the fact that the food intake 
IS Usiiall} small and the height-wxnght 
formula, due to th(‘ watc^r in the tissues, 
lowers the Iiasal rate Idle circulating 
tlpvroul hoinione nun lie removed from 
the blood stri‘am <dong with the serum 
pioteins It is luiln’s opinion that 
chronic gc'mnne oi lipemic ne])hrosis r 
a (lisc‘ase of tlic gloiiua'iiliis ol t!u‘ kidiu‘\ 
and tluit there is no nun keel change in 
tuhulai tunction d'wo cases, fulK stiiel 
leel, kuiel to thc‘ ceincliision that the real 
anel essential [lathologic process m 
chreinic Ipieniic or genuine ncjihreisis m 
the thickening anel increased jieimeabil- 
ity e)f the basement membrane, and that 
li])emic ne])hrobis is only part eif the 
pictuie of glomeruleinephritis 

Hiirphv, W’arfield, (irill and Aimis'^- 
present a review eif 9 cases oi genuine 
lipoid nephrosis studied over a variable 
perieid of time One jxitient was eibserveel 
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f(jr 15 years, 2 for 12 years^ 1 for 7 
years, 1 for 5 years, 2 for 2 years and 1 
for 3 months. Two of the patients died 
and were studied post mortem ; 6 re- 
covered completely, and 1 is under ob- 
servation. One of the patients studied 
[)ost mortem showed no evidence of 
structural change in the glomeruli and 
this fact was confirmed by Dr Bell One 
of the main reasons for making this dis- 
tinction between lipoid nephrosis and 
chronic glomerulonephritis is that pa- 
tients with lipoid nephrosis recover while 
the others usually do not The disease 
IS identified clinically by certain positive 
manifestations and by the absence of 
certain other features found in chronic 
glomerulonephritis. The ])ositive features 
are marked albuminuria, hypercholester- 
olemia, edema and doubly refractive 
lipoids in the urine Hypertension, nitro- 
gen retention, genuine uremia and an 
abnormal number of red blood cells in 
the tirinarv sediment are lacking There 
<ire no indications of cardiox ascular 
changes such as hypertrophy', arterio- 
sclerosis or albuminuric retinitis The 
plasma jirotein, iiarticulaiiv the jilasma 
albumin, is markedly reduced 

Since the edema of nejihrosis is asso- 
ciated with a low plasma jM-otein, studies 
on the effect of feeding high ]>rotein 
diets to ne]dirotie patients ha\e been 
made periodically Most recently Mel- 
nick and fowgilH^^ ha\e guen a com- 
plete review of tlie jirohlem of the loss 
and lack theory in relation to pn^tein- 
emia and edema They su])])ort the be- 
lief that the loss and lack theory does 
not account for the abnormalh low 
[dasma jirotem in these cases, hut that 
some other factor such as the jin item 
forming mechanism of the bodv is in- 
volved This mechanism can be stimu- 
lated to some degree by a high ])rotein 
diet 


In studydng the assimilation of protein 
in }^oung children with the nephrotic 
syndrome, Farr-*-* found that the maxi- 
mum nitrogen retention occurred when 
the dietary protein intake w'as about 3.2 
Gm. per kg. of ideal body w'eight Feed- 
ing more jirotein resulted in less reten- 
tion The pn^tem intake ])roducing max- 
imum assimilation in ne])hrotic children 
was similar to that found Iw other ob- 
servers to be o])timal for growth in 
normal children 

A metabolic study of 5 children with 
the nephrotic syndrome W'as made by 
Alitchell, cf £//.-*“’ In their re])ort they 
present the clinical data, the effect of 
various treatments, records of excretion 
of urinary protein, results of basal me- 
tabolism tests, and studies of the blood 
and energy exchange They found that 
no prolonged general improvement was 
accomplished with any procedure The 
result of their investigation showed that 
the basal metabolism of all patients was 
within normal limits according to the 
Standards of Benedict and Talbot and 
w ith 1 exception to the standard of 
Harris and Benedict They concluded 
th.at the energy excliaiige of a nephrotu 
])atient is normal 

Treatment — I'av arable results in the 
treatment of nephrosis with human 
serum were re])orte(l by Vldnch, .stokes 
Killnigsvvorth and McHhnnness Tlu* 
serum was developt^d by the ]y()])hilc 
]>rocess lirought out by Flosdorf and 
Mudd in 1934 which nukes a dry, ])orous 
powder that may be flissohed in onc- 
hairth its original v(jlume {)f water oi 
serum Ivighty cubic centimeters of tins 
concentrated human serum were used 
This is e(juivalent to a])])roximately 320 
cc. of normal solution Immediate di- 
uresis took ])lace in 6 of the 9 patients 
in which this treatment was instituted 
In 4 of the patients who lost their e{lema 
urinary abnormalities also disapiieared 


12 
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within a few weekb* It believed that 
injection of this serum may have initiated 
some unknown physiological response 
and perhaps caused a spontaneous renal 
crisis. The rise in serum protein level 
was not significant enough to account for 
the diuresis and the disappearance of 
edema. 

Schlutz and Collier*^" recommended 
heroic doses of alkali m the treatment 
of nephrosis They refer to an article 
by Osman who advocated the treatment 
of the acute and chronic forms of neph- 
ritis wuth high doses of alkali, the result 
being especially beneficial in cases in 
w'hich generalized anasarca and ascites 
w ere the predominant features The basis 
for this form of treatment lies in the 
theory that the colloidal proteins of the 
hocK tissue and cells have the property 
of imbibing or parting with water with 
alterations in the surrounding medium 
Any change m the acid-base relationship 
results in significant change m cellular 
water content and its distribution in the 
ho(I\ The effect of this form of treat- 
ment Is m()^t fa\orable in cases present- 
ing edema, albuminuria and low unn- 
ar\ outjmt It is least effective in the 
chronic interstitial forms with Inper- 
teiision The use of laige doses of alkali 
IS not without danger, and overdosage 
must he guarded against b\ checking the 
])lasma bicarlionate \n ordinarv mixed 
diet wnthout restriction of jirotein or salt 
can l)e allowed and there need be no ex- 
cessive restriction of fluid except that 
the intake should not greatly exceed the 
output The alkali is given m the form 
of potassium citrate and bicarbonate 
and sodium citrate and bicarbonate in 
equal quantities In children the initial 
dose IS from 2 to 3 Gm. 3 times a day 
The dose is increased by several grams 
a day until the pYi of the urine is from 
7 to 7.6 Doses of from 30 to 40 Gm 
a day or even more may be given. At 


first the edema increases, but, m spite of 
this, alkahnization is continued. After 
the height of the dose has been reached, 
marked diuresis sets in Alkahnization 
should be continued until the edema has 
disappeared. The authors point out that 
3 dangerous symptoms must be looked 
for: (a) Tetany and convulsions which 
can be controlled by intramuscular in- 
jection of 0.05 Gm of calcium chloride; 
(b) signs of dangerous heart weakness, 
and (c) diarrhea When there is heart 
weakness and excessive diarrhea, the 
dose of alkali, particularly the potassium 
salts, must be reduced It is seldom 
necessary to reduce the dose more than 
one-third of the maximum amount. The 
senes reported comprised 7 cases, 3 of 
wdiich recovered completely ; 4 cases 
w^ere fatal. In 2 of the cases, autopsy 
rev'ealed extensive renal damage, show- 
ing that the i)atients did not have true 
nephrosis Pneumococcic peritonitis 
caused death in 2 cases before the high 
alkali treatment was well started and a 
third child died of heart failure before 
alkaline therajiy was begun The fourth 
])atient had true nephrosis and responded 
well to treatment but succumbed to 
strept( >C()c cic infection w ith pneumonia 
and peritonitis 

To eliminate the edema when the 
ne])hr()tic syndrome is present, Shel- 
burne'^’'^ enthusiastically advises the use 
of acacia. He points out that the high 
])r()tein diet alone will rarely raise the 
level of the plasma proteins fast enough 
to eliminate the edema However, bv 
Using the high ])rotein diet and acacia, 
he believes that one can remove edema 
in a few days When the edema in 
chronic nei)hritis is due to cardiac failure 
or capillary damage the use of acacia is 
not w^orth while Likewise m the edema 
of acute nephritis which is associated 
with damaged capillaries, acacia is not 
indicated 
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Landis^ ^ also studied the effect of 
acacia therapy in 6 cases of nephrosis 
and found that its administration did not 
affect hematuria, cylindruria or albu- 
minuria significantly. By using repeated 
daily doses of not more than 30 Gm., the 
total dosage being 180 Gm. or less, with 
the combination of a low fluid intake and 
rigid salt restriction, it was found that 
acacia produced a satisfactory diuresis in 
5 of the 6 patients In 1 patient acacia 
in itself did not produce diuresis, but it 
apparently increased the effectiveness of 
theophyllin with ethylenediamine as 
a diuretic 

The fact that improvement followed 
intercurrent febrile disease in 39 cases 
of hpoid nephrosis was noted by Clem- 
ent/’^^ The appearance of fever was often 
accompanied by an increase in albu- 
minuria at the onset, but was followed 
by diureses, decreasing albuminuria and 
disappearance of the edema and effusion 
In addition the general condition of 
the patient seemed to improve. He cites 
a case in which fever induced with ty- 
]:)hoid vaccine at intervals of 6 to 10 days 
was followed by a clinical cure which 
has lasted for 18 months. 


ESSENTIAL HYPERTENSION 
(THE NEPHROSCLEROSES) 

The chief interest m the subject of 
hypertension continues to center around 
the work of Cioldblatt*'^ and his asso- 
ciates w’ho ha\e produced hypertension 
m animals by means of renal ischemia 
caused by the application of clamt)s to 
the renal arteries. This work has been 
amply corroborated by many workers 
and now^ there seems to be no doubt 
that, in animals at least, renal ischemia 
produces permanent hypertension The 
interesting problem of the surgical treat- 
ment of hypertension has been inter- 
woven whth the research work Alien and 


Adsr)n'‘‘^ believe that results of operation 
for essential hypertension can be pre- 
dicted if the response of the blood pres- 
sure to rest, sleep, sedatives and intrave- 
nous pentothal sodium is known. These 
authors state that about 70 per cent 
of their patients w^ere lienefited clinically 
by operative procedure. Their operation 
consists of bilateral subdiaphragmatic ex- 
traperitoneal resection of the splanchnic 
nerves, celiac ganglions and upper lum- 
bar sympathetic ganglions. 

Crile'”'^ reports favorable results from 
a different sort of operation He drew 
Ills conclusions from the effects of celiac 
ganglionectomy on 12Q patients w’ith 
essential hypertension 

The results of subdiaphragmatic ex- 
tensive sympathectomy m a large 
series of cases studied by Craig"^ were 
satisfactory'. Cases were selected by 
means of 4 tests, {a} 24 consecutive 
hourly' determinations of blood pressure 
w'ere made while the patient w'as in bed 
to establish the maximum, minimum and 
average blood pressures, (b) slow' and 
intermittent intravenous injection of 5 
per cent solution of pentothal sodium 
was made until there was no further 
drop in bl<K>(l pressure, (r) gram of 
sodium nitrite was administered at in- 
tervals of 30 minutes until 6 doses had 
been given, {d) htiurly determinations 
of blood pressure were made (luring rest 
and sleep for a minimum of 24 hours If 
the pressure drojiped nearly to normal 
and if the patient was under 50 years 
of age the operation was considered Con- 
traindications for o])eration are ia) an 
age of iiK^re than 50 years. { /) ) congts- 
ti\e heart failure, (r) angina pectoris, 
id) marked renal insufficiency, and (c) 
ad\ancecl arteriosclerosis 

It IS pointed out by Page**’* that re- 
section of the splanchnic nerves pro- 
duced many of the same effects that are 
ohser\ed after section (jf the anterior 
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roots, hut that the benefits are often 
more transient In most of his patients 
with essential hypertension a definite up- 
ward trend in the blood pressure was 
observed 2 \ears or more after opera- 
tion. but in others lower levels have per- 
sisted However, in no case has the 
blood pressure fallen to and remained at 
normal. Of 8 patients w ith malignant hy- 
pertension subjected to section of the 
anterior spinal nerve roots, 4 showed 
nf) significant change in blood pressure 
while in 4 others definitely lower levels 
v\ere established. He belie\es that medi- 
cal measures, sucli as sodium thioc}anatc 
and rest in bed, ha\e not guen as satis- 
factor\ s) in])tomatic relief as surgical 
procedures 

After e\ciluatiiig the surgical treatment 
of h\])ertension Ifener'^' concluded that 
thera]K‘iitic attacks directed at certain 
glands of inieriial secretion, such as sub- 
total adrenalectonn , will not solve the 
pioblem of the treatment of h} jiertension 
Fn considtnng sjdanchnic ner\e resection 
!u tcels that liiglier s])lanchmc \(ssels 
u)iinibutcan nni)oit<iiU llexihle resenoir 
whul) go\eins tlu le\el of .irtenal ])res- 
surc*, aiul tint tlu'u* is <ils() ,i p(*nphei<il 
niotoi nuthaiiisin lesiding m il^. ])l()()d 
\csse!s (Ik iiisc'h es winch ina\ sustain 
the ])1 (kk 1 pussuiK [h)we\er, his studies 
1)11 tlu* eUt'it ()} ,iint‘nor nenc* section 
"'how tli<it 111 eai 1\ nnld in ])ertensi(a] 
tluie is no a|)])au‘ni temkiu} of the 
hlood piKssiire to use and <igain approach 
(he pieopeiatne Ie\ei e\en after 2 to 3 
\t‘ais \\ itli tew e\C(‘])l ions anterior nervt‘ 
loot resection has caused a striking im- 
pn>\ement in headaches and other sub- 
jective svniptoms, an improvement sat- 
isfactory enough to justify operation on 
tins liasis alone. There is also a striking 
disappearance of papilledema, hemor- 
rhage and exudates in the eyegrounds 
The possibilities of surgery in the treat- 
ment of hypertension should be further 


explored, but encouraging results have 
been experienced 

Allen and Adsoii'^'^ discussed extensive 
sympathectomy for essential hyperten- 
sion and reported the following results 
in its efifect on the blood pressure* (a) 
Failure m 20 per cent of the cases, (b) 
temporary relief m 28 per cent of the 
cases, (c) good results in 24 per cent 
How*e\er, there is clinical improvement 
in a large percentage of cases regardless 
of the effects on the hlood pressure. The} 
have concluded that it is advisable to 
operate on more patients wath mild liy- 
pertension and few*er patients with se- 
\ere h}pertension 

In spite of these favorable reports 
general opinion among internists con- 
tinues to l)e that surgical procedures are 
inajoi oj^erations which should he re- 
seiwed for conijiarativel} few* jiatients 
who are \er} Iikel\ to he benefited h\ 
these ladical ])r()eedtires Afost jiatienls 
with In pertciisioii can he treated ad(‘- 
(jualeh witlioiit resoitnig to such e\ten- 
M\e openitivc ])n)C(‘(lui es 

1 1} pel tension is dnided into 3 foinis 
Iw Mosenthal.-*'" hxpeit ‘iision acconn 
paining alliunnnuna, li\ iiertension as a 
s(‘(jiicl to lemil (1\ sfunction, and idio- 
jiadiK { es^c‘nt]<ll ) h\ pci tension !n dis^ 
cussing the first t\])c he st<itc(l tlnit 
m (tiscs winch begin with tilhuimmirni 
the In pei tension frc(|U(‘ntI} becomes tlu‘ 
dominant C()m])lication <Lnd outstniis 
lenal lusufticienc} , anemia or uremia as 
<i cause of cleatli When In perteiision 
IS a sc(|U(‘l to renal dysfunction, the nsc' 
in l)lood i)ressure is a direct result of 
madcKjiiate renal functKai and in those 
cases of kidney deficienc} in wTich h\ - 
])ertensi()n is absent this lack is attributed 
to a constitutional w'eakness winch les- 
sens tlie ])()wer of the cardiac and ar- 
terial muscles Essential hypertension is 
defined as a functional disorder char- 
acterised by progressive rise of both svs- 
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tolic and diastolic arterial pressures. The 
capillary pressure is normal m hyperten- 
sive subjects, showing that the peripheral 
resistance is adjusted so that a normal 
capillary circulation is maintained. The 
generally accepted view is that a general- 
ized contraction of the arterioles causes 
hypertension. However, it is an estab- 
lished fact that arterioles dilate or con- 
tract in response to a drop or increase 
in blood pressure Mosenthal concludes, 
therefore, that increased arteriolar or 
peripheral resistance is a compensatory 
])lieiic)menon for a hypertension produced 
by other agencies, presumably augmented 
tonicity of the muscular arteries. He be- 
lieves that the term malignant hyperten- 
Mon should be abandoned and that it 
would serve a better purpose to classify 
essential hypertension as mild or severe, 
the vsevere type including cases with a 
diastolic pressure constantly above 140 
which constitutes a menace through vari- 
ous vascular complications 

In pointing out the difference Iietw'een 
malignant and benign h\])ertension, 
Idlis’"'^ stresses the importance of the 
ju'esence or alisence of papilledema This 
Is the most important sign of malignant 
h\ ])ertension and is invariably present 
when s\m])toms first apjiear If ])a]>il- 
iedema is alisent a diagnosis (,t benign 
liN pertension must be made e\en in the 
])rc‘sence of a high diastolic jiressure and 
no renal nnolvement in a }(Hing jiatient 
Idle other signs of retinitis ( hemor- 
1 hages and exudate) whicli are near!} 
alwa\s present in malignant h\])ertensi()n 
do not have the same significance as 
j )a| )ille(lema Retinal heiiK )rrhages are 
not uncommon in benign h}pertensi(>n 
and extensne exudates are seen occa- 
sionally in elderly patients with diabetes 
I feymans^**^ induced arterial li}])erten- 
sion in dugs by sectioning the cardio- 
aortic and carotid-siniis moderator nerves 
The liypertension thus brought about 


could be maintained for 9 to 26 months 
It was found, how'ever, that excision of 
the sympathetic paravertebral ganglionic 
chains from the stellate ganglia down to 
the pelvic ganglia prevents or causes the 
disappearance of this type of experimen- 
tal hypertension 

Some abnormality of the urinary tract 
was found in 50 of 71 young persons suf- 
fering from essential hypertension by 
Schroeder and Steele These abnor- 
malities were demonstrated in pyelograms 
obtained after intravenous injection of 
diodrast. They concluded that it would 
seem desirable to explore further the 
meaning of these phenomena. 

The emotional factors are often of con- 
siderable influence in producing hyper- 
tension Alenninger^*^ reviewed the his- 
tones of several cases in which essential 
hypertension had existed for some time 
and m winch the blood pressure fell to 
normal after })s\ chological technic had 
been emploved He states that it has 
been demonstrated that a passive conver- 
vsational approacli to a patient often re- 
leases some resentment (and hence some 
repression or fear) and this decrease in 
])s}chic tension should be i effected in a 
decrease in \ascular tension 

Williams and Harrison’**' aiipruach the 
subject of the relation between elevated 
blood ])ressure and renal arterial disease 
from the histological standpoint The} 
found that narrowing of the large renal 
arteries is related to achancing age Nar- 
rowing of the afferent glomerular arteri- 
oles ai)pears to be mainl} the result ot 
h} pertension, and increasing age is a 
less important factor Narrowing of the 
small renal arteries is related to both 
hypertension and increasing age As age 
acUaiices there is a decrease in the num- 
ber of glomeruli ])er microscopic field, the 
change being more marked m h}perten- 
sive than in nonhvpertensive subjects 
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In a study of the acute arterial lesions 
m rabbits with experimental hypertension 
produced by clamping the renal arteries, 
Wilson and Pickering^*^ found that the 
lesions were structurally identical to 
those of marked hypertension in man. 
These lesions were found throughout the 
body with the exception of the kidney to 
which the renal artery had been con- 
stricted From this fact they concluded 
that a greatly raised intra-arterial pres- 
sure IS the chief factor determining the 
acute arterial lesions in man 

Experimental work performed m an 
effort to establish the role of the adrenals 
m h}pertension convinced Rogoff and 
IVIarcus*'”* that existing experimental and 
clinical evidence is inadequate to support 
the theor} that eiiinephnne excretion is 
a factor in the etiology of hypertension 
The only exception seems to be certain 
t\])es of adrenal medullar} neoplasms 

In proof of the fact that renal inxolve- 
ment is not al\\a\s the cause (jf and is 
not al\\a\s associated with essential h}- 
pertcnsion, Shapiro^’*' reports the case 
of a wonicin who had a blood pressure 
ot 220/1 10 for a ])eno(l of isS }ears 
Mtliough there were some signs of car- 
diac failure, death was due to a bleeding 
ukd* \uto])s} levealed no sclerosis (4 
the <irterioles or other jiathology in the 
kidne\ ^ 

\ stud\ of the cardiac output in arte- 
rial h\ pertc'Usion was made h} Holman 
and Page In dogs whose normal range 
of cardiac output was known acute aite- 
rial Inpertension brought un b} con- 
striction of the renal arteries produced 
no change in the cardiac out])ut Since 
the cardiac output remains unchanged, 
they concluded that arterial hypertension 
must depend on peripheral vasohyper- 
tonus. 

Bundle branch block occurred m 36 
( 4 58 per cent) of Flaxman’s*"^*'^ 786 cases 
with hypertensive heart disease It ap- 


peared to have no definite diagnostic or 
prognostic significance. The prognosis 
of the hypertensive patient with bundle 
branch block was that of the underlying 
heart condition, particularly in relation 
to the occurrence of congestive failure. 
There was, how^ever, a close relationship 
between the bundle branch block and the 
congestive failure m the insufficient hy- 
pertensive heart Gallop rhythm was 
present in only 5 ( 13 8 per cent) of the 
36 patients showing bundle branch block 
proving that there is no relationship 
betw^een the 2 

In an investigation of the effect of 
epinephrine on normal and hypertensive 
persons, Fatherree and Hines^^ found 
that the magnitude of the rise in systolic 
pressure was the same in the 2 groups 
In the patients with hypertension the 
diastolic ])ressure decreased more fre- 
quently than m patients whose blood 
pressure w^as normal In both groiqis a 
change in diastolic pressure was aKvays 
relative!} less than the cliange in s}stohc 
])ressure There was no evident correla- 
tion lietween tlie effect of the cold pres- 
sor test and epiiu*phrine on blood jires- 
sure. 

Mam and Smirk, using the applica- 
tion of cold to the skin and exercise of 
an ischemic linil) to raise the blood jires- 
sine, found that the effect on both the 
s}stolic and diastolic pressure was less m 
patients with renal b}])ertensi()n than in 
normal subjects in the same age grou]) 
However, the rise m blood pressure v\as 
relatneh greater m cases of essential 
hypertension than m normal controls of 
the same age 

In discussing the management of hyper- 
tension, Stewart”^ states that m his opin- 
ion none of the drugs directed toward 
lowering blood pressure are beneficial A 
change in the mode of living is more 
\al liable One should attempt to have the 
patient lead a restricted life with long 
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hours of sleep, relaxation periods 
during the day, frequent vacations 
from business worries and removal of 
the worries themselves. Drugs such as 
luminal may be prescribed for the relief 
of persistent headache and to lower the 
level of hyperactivity. 

It IS the belief of Weiss"^ that the 
relief of anxiety in the patient with 
essential hypertension is therapeutically 
much more important than a search for 
circulating pressor substances. This is 
not a complete solution to the problem 
and it is not applicable to all cases, but 
It is a ‘'practical method of dealing with 
a set of important factors that may be 
modified whereas the constitution of the 
individual cannot be touched ” 

Since the work of Barker in 1936, the 
use of thiocyanate therapy in vascular 
hypertension has become more extensive. 
IMassie, Ethridge and O’Hare'^^ report 
the results in 14 patients suffering from 
uncomplicated vascular h}'pertension. 
They gave sodium thiocyanate in doses 
of 0 06 Gm for the first 4 to 5 da}s and 
then reduced the amount to 0 04 to 0 02 
( iin daily During the time of adminis- 
tration of the drug careful blood c\anate 
le\els were obtained and the optimum 
was found to be between 5 and 7 mg per 
cent Tins optimum was the lowest fig- 
ure with which results could be obtained 
with the fewest difiicultics. At higher 
lex els toxic manifestations such as as- 
thenia began to appear Barker found 
the optimum to be between 8 and 12 mg 
per cent, but the authors state that it 
must be noted that in obtaining a desir- 
able thera])eutic effect, perhaps with 
greater reducta^n of pressure, he was not 
disturbed by the occurrence of slight 
toxic manifestations The patient must 
be under strict observation and the blood 
cyanate level must be determined at fre- 
quent intervals so as to avoid toxic symp- 
toms In summarizing their results, they 


found that a low^ering of the blood pres- 
sure w^as obtained in all their cases. The 
average drop ranged from 66 to 21 mm. 
in the systolic pressure and 33 to 8 mm. 
in the diastolic. Marked symptomatic re- 
lief, especially from headache, nervous- 
ness and vertigo, was obtained in 12 of 
14 patients. 
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DIABETES MELLiniS 
Mortality — In I’ josliu, L I Duh- 
hii and 11 E Alarks^ u*|)()ri th(M)l)s(‘] va- 
tu m winch the\ have nude on ])aticiUs 
lieated at the liakei t Innc from 1897 
t(‘ 1928 and traced to 1929 The> iioini 
oat that up until now the (ail\ method 
available has lieen to compare tlie <iv(*r“ 


a^te duttilioii ol the disease tiom onset 
t{> death amoibtj duilieties in siiccessiv'e 
ealeiiclar ])enods Tins method is not 
statistically correct, Iiut as loibt> as the 
conditions of treatment and the mortalitv 
rate of diabetics were fairly stable, the 
result served as an a])])roximation of 
tlie truth 
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The introduction of insulin caused a 
change in this picture and the average 
duration in the fatal cases of recent 
years is no longer measured by the 
longevity of the diabetic. Indeed, data on 
such fatal cases alone may give mis- 
leading results, for they possibly include 
a large number of patients who were 
neglected or poorly treated, or who died 
of accidents or acute emergencies. The 
tabulations which they made are m the 
same manner as those in insurance 
work There has been a continuous de- 
cline m the death rate of diabetic pa- 
tients ; the death rate at all ages in the 
])eriod 1926 to 1929 was 75 per cent 
below that of the first part of the study, 
1897 to 1913 

The gains ha\e been greatest in the 
\(jung diabetic patients The decline m 
mortality was most rapid after insulin 
came into use Large increases in the 
cxiiectation of life have occurred At 
the age of 10, the increase between 1897 
to 1913 and 1926 to 1929 is estimated 
at about 30 \ears The increase is pro- 
gressuel} less with advancing age The 
death rate m diabetes is still much in 
(‘xcess of that for the general j^opiilation 

Another independent article- comes 
to almost the same conclusions In stiuh- 
ing their cases from 1911 to 1937, the\ 
teel that the most direct and substan- 
tial efi’eit has been the drastic reduc- 
tion in mortality since 1922 anicjiig chil- 
dien and \oting adults Among the 
children the actual number of deaths 
from diabetes has betm so few m re- 
cent \ears that the variations in the 
death rates at these ages represent little 
more than chance fluctuations Smaller 
declines w^ere noted among males up to 
<ige 55 and females to age 35 Past 
these ages even with insulin there has 
been a gradual upward trend, and in 
women jiast 65 a marked increase 


The striking feature of this insurance 
experience is that the death rate when 
adjusted for changes in age, sex, and 
color make-up of the group has for the 
last 6 years l>een extremely stable, varj - 
ing only fnnn 20 5 to 20 8 ]>er 1(X),000 
between 1932 and 1937. This rate level 
how’ever, is definitely above that prior 
to 1932. They feel that the important 
points contributing to the increasing in- 
cidence of dialietes is a more mechanized 
civilization wu’th its abundant use of 
labor-saving devices in the factory, on 
the farm, and in the home, coupled with 
a liberal standard of nutrition, as a re- 
sult of which there has been a continu- 
ous decline in energy spent in muscular 
work of the average individual. An- 
odier reas(jn for the increased number 
of diabetics is the fact that the average 
length f)f life is greater and they tend 
to accumulate m the older age groups, 
and the mortaliU is therefore greater 
among the older individuals 

Seasonable Manifestations of Dia- 
betes — R l^annhorst and A Rieger'^ 
investigated the ])osMble connection be- 
tween the develojmient f>f diabetes and 
the season of the vear for 2 reasons 
The first one was the frequent exacer- 
bation m the metalx^lic conditum of <ha~ 
letic jiatients during the latter half of the 
winter and dining spring, and the second 
one was the occasional statement of dia- 
betic ])atients tliat tluv felt least well 
and capabk during fall However, m 
view of the imilti])licitv of factor^ that 
influence the carholiv drate metabolism 
ot a jiatient who already has diabetes 
melhtus It would he difficult to ascertain 
whether the season of the \ear exerts a 
definite mfluenct 

For this leasun the authors decided 
to investigate whether a camnection 
exists between the first manifestation of 
diabetes melhtus and the season Thev 
investigated in this respect a material 
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of 719 diabetic patients; 392 were men 
and 327 were women. The graphic re- 
cording of the first appearance of the 
diabetes results in two entirely diflFerent 
curves for the male and female patients 
Whereas the curve for the women shows 
only a slight rise in the fall and other- 
wise shows an even course, the curve 
for the men shows a slight decrease in 
the fall and a great increase during the 
winter It occurred to the authors that 
perhaps the diflFerent age groups might 
participate in diflFerent degrees in the 
comjxisition of the cur\e. The authors 
analyzed their material according to 4 
different age groujxs and found that their 
assumption w’as justified. 

After describing their observations on 
the relation lietween age and the sea- 
sonal fluctuations in male and female 
patients they emphasize that, in sjMte of 
these seasonal correlations, diabetes mel- 
htus cannot be regarded as a seasonal 
disorder The\ think, however, that 
pei iodic climatic processes act on the 
carboliv ( Irate met<il)olisni indirectly by 
way of the sy m])athetic nenous sy^stem 
Idle authors call attention also to con- 
nectKJiis between diabetes mellitiis and 
the endocrine glands 

Diagnosis— S F Seehg'^ ie])()rts his 
rt‘sults w'lth an intradernial test m 31 
patients, of wlioin 20 wert‘ suffering 
from diabetes <in(l 31 were not ( )n the 
flevoi surface of tlie arms of each ])a- 
tieiit, intradermal wheals weie pioduced 
by tile injection of 0 5 cc of ])h\siologic 
solution of sodium chloride and 0 5 cc 
of a 0 1 ])er cent solution of dextrose 
Results of the tests in the diabetic ])a- 
tients were uniform In 19 of the 20 
cases, the dextrose wTeals disapjjeared 
more cjiiickly than those caused In the 
saline solution If one assumes that the 
time of disappearance of an intradermal 
wdieal containing a certain substance 
wdiich IS a constituent of the blood is 


indicative of the avidity of the skin for 
that substance, one may conclude that 
the skin of the diabetic has an increased 
avidity for dextrose. In no case in which 
diabetes was present did the dextrose 
w’heal disappear at the same time or be- 
fore that due to saline. This group of 
cases is too small to draw any definite 
conclusions and there was no statement 
in the article as to whether or not the 
diabetes was controlled at the time m 
which these tests were done However, 
it is an ingenious test and might well 
lead to another diagnostic point in the 
appraisal of this disease 

Resistance to Staphylococcus In- 
fection — A Marble, H J. White and A 
T FernakF’ report the results of tests on 
23 nondiabetic patients and 27 diabetic 
patients m order to discover the inhibitory 
action and phagocytic power of the bloods 
on l)cta hemolytic strejitococci The re- 
sults are essentially negative m that they 
show no significant difiference between 
the liactencidal, bacteriostatic or phago- 
cytic ])oweis of the (hahetic as compared 
with normal hlood Aiiproximately the 
same variation of hactericulal or jihago- 
cytic power vv<is found among the group 
of diabetic patients regardless of the 
duration, seventy, or state of control of 
tile diabetes as among the normal grou]) 
selected at nindoin Diabetic jiatients 
who successfully combat ])ast infections 
thereby' develo]) s])ecific immunity to 
roughly' the same extent as do non- 
diabetic controls They suggest the pos- 
sibihty that m the uncontrolled diahetic 
the hypercholesteremia which is present 
not infre(|iiently may’ be associated with 
a blockage of the reticuloendothelial sys- 
tem and conseciuent lowering of its ef- 
ficiency 

V. H Richer! and C) (jomez^* feel, 
however, that partial immunity should 
be induced in diabetics by the adminis- 
tration of staphylococcus toxoid to pre- 
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vent the future development of p\o^enic 
infection. The treatment con.si^ted of 4 
subcutaneous injections of 0.1, 02, 0 5 
and 1 cc of a toxoid preparation of the 
National Institute of Bacteriology of 
Buenos Aires, giving it at intervals of 
4 days. The antitoxic value of the blood 
serum shown by the concentration of 
antibodies is calculated in the usual man- 
ner These authors found that the 
mechanism of immunity in diabetes is 
normal and the administration of toxoid 
Stimulates the production which lasts 
more than 3 months. 

Diabetes and Vitamin C — R, Pfleger 
and F ScholF decided to determine how 
saturation with vitamin C affects the 
vitamin C metabolism of the carboln- 
drate metabolism of patients with dia- 
betes mellitus. They accepted elimination 
in the urine as a measure of complete 
saturation They determined the vitamin 
C deficit by means of the saturation 
method of Harris The\ detected a hypo- 
vitammosis m most diabetic patients; in 
some the deficit w^as as high as 2500 mg 
\fter the normal biologic status liad 
been attained, attempts were made to 
influence the carlx )h\ drate inetaD )lism 
In diabetic jiatients who were not treated 
with insulin the cevitamic acid exerted 
no influence on the sugar content of the 
blood and urine, l)ut tlie coinlnistion of 
the acetone bodies was favorahlv influ- 
enced 

After saturation with vitamin L, the 
action of insulin was noticeahlv intensi- 
fied l)v cevitamic acid, so that tlie carlio- 
hvdiate metabolism of the diabetic pa- 
tients could be regulated with smaller 
amounts of insulin In ])ersons witliout 
dhibetes, saturation with vitamin C did 
not influence the fasting blood sugar or 
the blood sugar after toleiance tests 
The sugar curves that were olitained 
after the administration of insulin re- 
vealed a noticeable intensification of the 


insulin effect following saturation with 
vitamin C The same effect, altlniugh 
in a milder degree, could be determined 
in diabetic imtients. 

As explanation of the increased re- 
sponsiveness to insulin on the part of the 
organism that is saturated with vitamin 
C, the authors assume that the cevitamic 
acid produces an increase in the capacity 
of liver to assimilate glycogen, or an in- 
crease in the tissue metabolism either 
directly or by activating the insulin. In 
all diabetic patients, irrespectiv^e of the 
modification of the sugar metabolism, 
cevitamic acid improves the general con- 
dition ; the fatigue disappiears, the patient 
feels fresher and the vitality is increased. 
The authors direct attention to the vita- 
min C deficiencv of the customary dia- 
betic diets and stress the value of the 
medicinal administration of cevitamic 
acid 

M Oshima, T Terashima and Y 
Matsutanr'' studied the influence of cevi- 
tamic acid on the sugar content of the 
blood and urine in normal persons and in 
patients with diabetes mellitus They 
found that m healthy subjects the intra- 
venous injection of 300 mg of cev'itamic 
acid (lid lint influence the blood sugar 
curve In diabetic jiatients, however, the 
injection of 300 mg of cevitamic acid 
produced nearlv alwavs a reduction of the 
sugar content of blood and urine The 
authois rep(»rt 4 cases of diabetic mellitus 
in which the) resorted to treatment willi 
cevitamic acid In one i»f them the l)b>od 
sugar was coinjiarativel} low and the 
urine was free tnun sugar In this niild 
case of diabetes the effect (»f the ccviianiic 
acid was not so noticeable as m the othei 
cases 

Diabetes and Pregnancy -- W W 
Herrick and \ J B* Tillmaif re])«»rt 
their experiences with 07 jiregnancies 
and 5 () diabetic patients m a ver> com- 
jireheiisive paper Thev jjoint (»nt that 
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severe diabetes often affects the repro- 
ductive function adversely, but that when 
it IS controlled, the fecundity of the severe 
diabetic approaches normal. 

Diabetes with onset during pregnane} 
presents a difficult diagnostic problem for 
a number of reasons ; the metabolic equi- 
librium of the pregnant woman is rela- 
tively unstable In addition to the dis- 
ordered carbohydrate metabolism there is 
an increased metabolic rate a\eraging 14 
per cent in the last trimester and a 
tendency for diminished alkali reserve 
and acidosis There is also apt to be a 
depletion of the glycogen store, a hypo- 
glycemia and a lowered renal thresliold 
Even in the nondiabetic ]iregnant \\(ainn, 
the sugar tolerance cur\e may he sugges- 
tive of diabetes, so that it is only after 
careful study that an actual diagnosis of 
diabetes can be made 

In their cases, 17 of the Sd ga\e a fam- 
il\ histoiw of dialietes hh\e slioued 
h\ pertliv roidism 1'he age range of onset 
ot diabetes varied fioin 1 5 to 38 vears 
riie ])rc‘\ious olisit ti ical histoiv sliowed 
an ext nun (lin<ir\ nuinber of siillliirths, 
inisccin lagc s, oi infants that clied iinnie- 
dhitel} tifler l)ii lli 

The anle])aitum complications in this 
senes are es])cLiall> interesting, jiarticu- 
Liil\ the greater lialiilnx to late toxemia 
Tw(‘I\c‘ of these jialUMits showed evidence 
of a com])lKatiiig toxemia In regards to 
llie si/c‘ of the fetus of the diahetie 
inotlu'T, It is the (.•x])erieiKe of these 
investigators that tlie child is just as 
hkelv to he undei vv eight as overweight, 
< 111(1 in none of these was cesarean section 
necessarv because of the (lial)etes alone 
In legards to treatment the} jioint out 
that the diabetic jiresents several thera- 
])eutic pitfalls The vomiting of early 
pregnancy augments the danger of dia- 
betic acidosis and the authors use a diet 
containing 200 Gtii of carbohydrate a 
day in all of tlieir jiatients This w^as 


given in 5 or 6 feedings at 2-hour inter- 
vals and insulin given as frequently as 
necessary When the early toxemia was 
controlled, these patients w^re put on a 
diet which attempted to limit the gam of 
weight during pregnancy to 25 pounds 

The second trimester, once regulation 
has been established, usually presents lit- 
tle change m the basic requirements of 
diet and insulin In the last trimester, 
how'^ever, marked changes m tolerance 
are to be exjiected These vary m degree 
and in time of appearance for wffiich no 
ade([iiate explanation can lie given It is 
important to vvatcli the ])atients carefnllv 
during this period They feel that acido- 
sis IS a greater threat to the fetus than 
hypogl} cemni, and of the 5 j^atients vvitli 
acidosis 4 had stillliirths or miscarriages 
Fourteen of these ])atients had severe 
hvpoglvceinu reactions and all 14 bore 
living l)tibies 

l^abor <iiul puerjiermin give rise to 
peculiai prolilems in the dialietic Tweiitv- 
tive of the 07 pregnaiKies were dehv- 
eied spom.ineouslv , 16 In mstrumenta- 
iioii 'fheic* v\c‘re 15 fel<il deatlis in this 
seru's of winch oiilv () were contributed 
to diabetes <ilone d'here were no inatei - 
nal de<iths in this sen les, <iik 1 tliese vvntci s 
feel that (cs<irean section is not indi- 
cat(*(l lK‘caus( of the diahc^tes itself oi 
])c c aiisc‘ ( )f te<ii of <'i Ingehahv 

\\ 1 >r<in(lstui]) and 11 ( )kkels^ ‘D-e|)oi t 
then ex])ciuiiccN with 22 inst<ances of 
j)regn<mcv in dialietic patients at the* 
Fn ing-in 1 )e])artment \, Rigsh()s])ital 
Co])enh<igen dins material is not sngge^- 
ti\e of ail} clninge in the diabetic condi- 
tion of the mothers during jiregnancv 
The restitution of these jiatients after the 
piier])eruiin indicates that such changes 
as have been observed during ])regnanc\ 
(freciuency of acidosis and changes in the 
insulin re(iiiirement) are attributable to 
factors of a nature that does not directlv 
concern the diabetic condition The oh- 
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stetric risk is somewhat increased through 
a tendency to hydramnios, excessive size 
of the child and, especially, infection in 
the presence of eczema of the vulva. 

In the 22 cases observed, only 10 liv- 
ing children were discharged from the 
hospital. The great mortality among chil- 
dren of diabetic patients may probably 
he attributed to maternal hyperglycemia 
and acidosis. In 3 of the dead children 
the necropsy was extended to include a 
thorough microscopic examination of the 
endocrine organs. The pathologic changes 
observed m the pancreas, hypophysis 
and thyroid are described 

Commenting on these changes, the 
<iuthors sa\ that the maternal hypergly- 
cemia alone brings about the pathologic 
changes in the child. In the discussion 
of the therapeutic problems, it is pointed 
I /lit tliat in the future the mam task of the 
treatment should be to einplo} such die- 
tetic and medicinal measures as to make 
obstetric operations unnecessar\ The 
I )regnant dialietic jiatient must be w atched 
closelv, and the eftorts must be aimed at 
t lu‘ a\ oidcince of h\ pergUceinia and acid(»- 
>is The therapeutic significance of jjro- 
laimnc zinc insulin is em])hasized 

The Obese Diabetic Patient — !' 
better, I K DuikinancUi (i Diincaid^ 
icport their ol)ser\ atioiis on the olic^e 
(liabctR The) feel that the a\ crage obese 
diabetic, regardless (,f the initial blood 
sugar or imnar) lindmgs, can often lie 
'>alisfactonl) standardi/ed without insuhn 
It the weight is liroiiglit to iioiinal These 
p.itients are ])ut on a 1<jw caloric diet 
before instituting insulin treatment If 
there is no weight reduction in this 
group, the insulin requirements are ajil 
lo he ver) high This work is rather 
interesting, hut the number of cases ]>re- 
sented is too small to draw’ am ver\ 
definite conclusions, and, as the authors 
point out, a patient wdio needs insulin 


should receive it prompth and |)<)ssif)h 
at a later date it may \)t discrmtinued. 

Complications — Relief of pain of 
neurocirculatorv origin was attempted })y 
H R Sandstead and A. J. Deams^^ by 
the administration of from 15 to 90 Gm. 
daily of sodium chloride to dial>etic 
patients wdifise pain had not been relieved 
by the usual dialietic management. The 
pain w’as said to f>e of neuritic origin in 
10 cases, and of arteriosclerotic origin in 
33. All of the patients obtained complete 
or marked relief of the symptoms after 
the administration of salt This relief 
was accompanied by signs of improve- 
ment m the circulatory condition as 
shown by the histamine test They feel 
that the oral administration rd sodium 
chloride is the rational treatment for 
neurocirculatorv pain in the diabetic 
Tuberculosis in Diabetes — H. P 
Himsw’ortlP’' found 15 (6 5 per cent) 
cases of tuberculosis in 230 consecutive 
diabetics on their first attendance at the 
hospital Two of these patients had 
tuliercuh )Us bn )nchial pneumonia and 
were leadil) diagnosed b) clinical ineth- 
<.(P In the remaining 13 the diagnosis 
was marie onl\ b\ \-rii\ examination and 
the LoncliRKin r <lrawn that e:irl\ ])ii!- 
nioinir) tuberculosis in the diabetic is 
ini]H»ssibIe to diagnose h) clinical meth- 
ods, and that a routine \-ra\ examination 
shouM he made in every diahet.c patient 
when he is first seen 1'he \-ra) a])pLar- 
ame ot earh piilm<»nai \ tuhcianh isis in 
diabetes is that of a dironic mfiamniat^ n \ 
lesion He feels that inK< ntroHvd dia- 
betes ])redis]iosL s to the develo] nunt 
}mhnoiiar) tiihereiihfsis, hut that well- 
controlled (liahetRs aie no more liable to 
eontract the disease than nondiahetics 
I ‘ilgerstorfer^ ^ rej>oitsthat of l20S])a~ 
tients with diabetes at the Lhiiversit) of 
\ henna from P^23 t»» 71, (-r a S per 

cent, had ])ulmonar\ tiiherciilosis Pneu- 
mothorax treatment produced f<i\'«n'- 
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able results only m the early cases The 
author feels that a high carbohydrate 
diet IS the n:iost valuable therapeutic 
method for such patients, and that the 
protein and fat content of the diet seems 
to be of no significance in the prognosis 
E P Ralli and I. Steinberg^** report 
that in 748 patients attending the diabetic 
clinic at Bellevue, 33 had active pulmo- 
nary tuberculosis, and in 29 of these the 
diabetes preceded the tuberculosis Thir- 
teen of tlie 33 patients followed have died 
since acquiring tuberculosis. These au- 
thors found it advisable to give feedings 
4 times in 24 hours, and to give insulin 
with each feeding They feel also, that 
an intake of at least 90 grains (6 Gm.) 
of salt a da\ is necessar), as well as a 
generous water and calcium intake 
Succinic Acid in Diabetic Ketosis 
— Tliere ha\e been conflicting reports in 
the recent literature concerning the efifects 
of succinu acid in the treatment of dia- 
betic ketosis F Mueller and II khich- 
wal(P‘* leport the results of then iinesti- 
gcLtion on this ])rol)lem The\ determined 
the ketone content of the blood and urine 
of patients who v\ere gnen succimc acid 
o\er a eoiisidenihle period (4 time, and 
coiK hided that succinic acid has no ettect 
whatsoe\er in diabetic ketonenini 
Oral Aspects— \ End) and M M 
Cohen^" lejioit studies on the oral mani- 
festations of 403 diabetic patients ( )f 
tlu‘se, 138 piesented edentulous mouths 
In the \ounger children of this grou]), 
the eruption of jiermanent teeth was nor- 
nnd and m coirect relation with their 
age The} feel that as a general rule the 
adult, dentulous, medicall} controlled 
patients who were examined jiresented 
mouths which were unclean, owang to 
lack of oral hygiene with heav} deposits 
of both supragingival and subgingival cal- 
culus Roentgenographically and clm- 
icalh this group has a high incidence of 
diflfuse alveolar atrophy This is par- 


ticularly true of the younger age group 
(25 to 45), m which diffuse alveolar 
atrophy is not generally attributed to 
local causes Patients with acute or in- 
adequately treated diabetes present a 
characteristic oral symptomatology. It is 
manifested clinically in the gingival 
papillae, wdiich become markedly swollen 
and tender and bleed profusely on the 
slightest pressure These patients also 
present loosening of the teeth This is 
associated wuth pain, especially on per- 
cussion With control of the diabetes the 
acute inflammatory condition of the gin- 
giva subsides, the loosened teeth become 
fixed and pain on percussion disappears 
Extraction of teeth in the inadequately 
controlled diabetic patient results in a 
prolonged j^eriod of su])puration and 
jiain Local treatment without attention 
to the diabetes is futile Infected teeth 
ma\ aggravate the diabetes and should 
therefore be remo\ed b'xtraction of 
teeth should lie carried out only on con- 
trolled diabetic laments and under the 
supeiwision of a ])h\sician Neglect ma} 
result m serious conqiliCtitioiis 

Insulin — There is a large and grow- 
ing <iccunuilatioii of hteiature on the use 
and advantages of the longer acting in- 
sulins 111 the treatment of diabetes An 
appraisal of these articles wTich are too 
numerous to enumerate here show that 
the initial enthusiasm as to the extent to 
which these newer insulins could be sub- 
stituted for the old has been supplanted 
])} a ])ractical knowledge of their indica- 
tions as well as their limitations There 
are at the piesent time available to the 
]ih\sicians treating diabetics 2 insulins 
which ha\e a jirolonged action, namely 
protamine /anc insulin and crystalline 
insulin 

Protamine Zinc Insulin — It has been 
said (Advances in the Treatment of 
Diabetes) that its advantages are mani- 
fold Its greatest prospective value is 
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that It can give ea^y and effective control 
of the disease in large numbers of mild 
diabetics who hitherto have not used in- 
sulin. The use of protamine zinc insulin 
demands careful study and observation 
by the physician and intelligent co-o{>era- 
tion of the patient. Protamine zinc 
insulin brings the patient 1 step closer 
to normal living because it usually need 
be taken but once a day 

Most new' patients adjust themselves 
easily on protamine zinc insulin The 
older patients may not adjust themselves 
(piite so readily They require a great 
deal of study on the part of both physi- 
cian and patient in such cases, and one 
must not be discouraged by failure due to 
difficulties in readjustment in these 
patients. 

Reactions may occur with protamine 
zinc insulin, but with a different train of 
symptoms from those with regular in- 
sulin Physicians and patients must learn 
to recognize the symptoms and they may, 
111 many cases, be avoided by proper 
adjustment of insulin, diet and exercise 
P JosliiP'"" points out that prota- 
mine zinc insulin has probably increased 
the mimlier of diabetic patients using 
insulin in the United States In 70,000 
This has come abijut nut because of what 
doctors ha\e said concerning it but be- 
cause diabetic patients general!} recog- 
nize the value of insulin, and the simjdic- 
it} of taking it only once a da} has 
encouraged man} to use it who avoided 
It heietofore The fact that dm mg the 
brief period of 1 or 2 \ears the number 
of insulin users has increased s(» much 
demonstrates that the problem of the 
management of diabetes in this countr} 
IS clianging rapidl} And there is good 
reason for this change The rising inci- 
dence of diabetes in the United States is 
due first of all to the mure svstematic 
search for diabetic patients and the closer 
medical supervision of the pojnilation in 


general; secondly, many more 
now’ live beyond the age of 40 years , 
thirdly, dial>etic patients live much kmger 
than they used to. Two other factors 
may be the changing diet and the less- 
ened participtation m muscular w'ork. 

One of the commonest errors is to 
expect results from protamine zinc in- 
sulin within the first few days of admin- 
istration. A diafietic patient has 20 
years or more ahead of him and one need 
not hurry. It is safer to proceed slowly. 
One must allow' time for it to act and 
actually more time is demanded to change 
a patient who has been living on regular 
insulin t(^ protamine zmc insulin than is 
necessary to start a fresh patient on 
protamine zinc insulin. 

B. Greenhouse’^'* feels that he has 
noticed an increased carbohydrate toler- 
ance of diabetic patients to w’hom he has 
given protamine zinc insulin This he 
attributes to the continuity of eflfect and 
prolonged action He points out that it 
furnishes a basic insulin supply by cre- 
ating a depot from which insulin is regu- 
lar!} and continuous]} liberated so that 
the liod} has available a suppl} of insulin 
at all times over a period (4 at least 24 
hours The metabolism (;f the diabetic 
patient is thus more ade({uatel} stabil- 
ized, offering particular respite to the 
jiancrea^ and liver He feels that prota- 
mine /me insulin finds its greatest use- 
fulness in the case in which the diabetes 
is in part at least functional, rather than 
in cases of diabetes iii which the jiancreas 
is s(» sclerosed as to allow for no im- 
provement liniiroveinent occurred most 
frecjuentlv m the large middle-aged groiqj 
of patients 

Crystalline Jnsu/in— Crv stallme in- 
sulin, first devel<>j)ed hv Dr Sa}hun in 
1935, is now available as a solution of 
insulin crystals, and has a definite pro- 
longation of action of about 12 hours, 
and shows this difference possibly he- 
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cause it IS a solution of insulin crystals 
and not amorphous insulin The zinc 
content of this insulin is now 2 ing. per 
1000 units, and recent work by S. S, 
Altschuler and R. Leiser'-^*^ has shown 
that this IS as efficacious as any of the 
previously tested solutions of insulin 
crystals, also that it is much more pro- 
longed than that of regular insulin. This 
solution IS a clear solution and does not 
give any local reaction When a hypo- 
glycemic reaction does occur it is more 
apt to be like that of regular insulin 
than the reaction occurring with prota- 
mine zinc insulin. Many mild cases of 
diabetes can be satisfactorily standard- 
ized with a single injection and most 
^e\ere cases with 2 injections of this 
insulin a da\ The dose of ciwstalline 
insulin must be determined for the mdi- 
\idual ])atient but is usually about HO 
per cent (;f that of regular insulin. 

Resistance to Insulin — There have 
Ik (.‘11 m literature, liom tune to time, 
<u tales concerning cases which are listed 
as “liisiilm !\c*sislant" because of the 
fact that \ci\ large doses ot insulin 
secMiied to ])io(luce iio marked change in 
the I lood sugar R Herl)st“^ rexiews 
the* sitUiitiou and states that a ])ati(‘nt can 
he U’gaided as resisttint to iiisulin on]\ 
if, aftci <111 m]eclion ol lusulm. the* lilood 
sug<n Is u'duccd less tli<an is geueiall) 
lhc‘ c<ise under com])<ai alile (.onditaais 
1 1(‘ ])oints out that gl\ <.()sui i<i m spite ol 
tlic‘ rediKtion of the* blood sugai is 
c<'iiised l)\ the leduced renal tlueshoM, 
<111(1 states that onI\ a great mciease in 
the action of epinejihnne ma} temjiorar- 
il} impair the function of insulin. He 
feels that the most common reason for 
resistance is either fe\cr or acidosis and 
that in acidosis the proper treatment of 
the acidosis will result m greater utiliza- 
tion of the insulin injected This author 
does not state that in acidosis the reason 
for the insulin resistance is a change m 


the of the tissue which temporarily 
inactivates the insulin which prevents it 
reaching the cell m which insulin activity 
IS greatest The author would like to 
state that ^Tnsulin Resistance’^ is a very 
poor term and that there have been re- 
ported in literature very few cases which 
might be listed m this category. It is 
probably true that a unit of insulin will 
vary m its efficacy in different patients, 
but the same is true of experimental ani- 
mals which theoretically present the pur- 
est and most uncomplicated type of 
diabetes 

USE OF INSULIN 
IN MALNUTRITION 

S Dorst-^ reviews the work done 
with the use of small doses of insulin in 
ncndiabetic patients for the purjxise of 
gaining w’eight He points out that the 
early results with this method of treat- 
ment have seemed faioralile but as a 
larger senes w^as studied, it became ob- 
Aious that certain groups of underweight 
mdividmils did not respond to insulin 
treatment Follow mg this, entlnisiasm 
waned, and the treatment fell into dis- 
credit m many (.Imics He underttKA' 
to deteimme lieforehand which jiatients 
could 1)0 henerited 1)\ tins troc'itment, and 
found that ]>atients fell mto 2 groui)s 

The first grou]) slioued what is usu- 
all} acceiited as a uoimal glucose tolei- 
tiuee (.uiwe with a rise of HO to 14f) mg 
])er cent al)ovc‘ llie fasting le\el after the 
administration of glucose and a rajiid 
dro]) to a figure slightly below the fast- 
ing lex el between 2U to 3 hours, then a 
subsequent rise to the fasting level The 
second group showed a fasting level 
which might be considered below^ nor- 
mal After the administration of 3U 
ounces (100 Gm ) glucose by mouth, the 
curve remained betw^een 90 and 100 mg 
throughout the 3 hours They point out 
that these types of curves have been 
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thought to indicate a h\popituitansni 
and they feel that possibly that may 
be the fault in producing this picture* 

To individuals in the latter group they 
administered insulin as follows : 5 units 
before breakfast, 10 units before lunch 
and 10 before dinner which was adminis- 
tered 15 minutes before meals. The pa- 
tients were then allowed to select their 
own diet and found that in spite of these 
patients having a low sugar, shortly after 
beginning of the insulin treatment they 
began to feel better ; nervousness, irrita- 
bility and asthenia disappeared and the 
glucose tolerance curve rose to normal 
limits. They also found that if 2 months 
afterward the insulin was suddenly with- 
draw n, patients tended to have a return 
of symptoms, whereas if the withdrawal 
w'as gradual they maintained normal 
health. This condition must not be con- 
fused with hyperinsulmism. It is possi- 
ble that in these cases the demobilization 
of hepatic glycogen is in some w’ay inhib- 
ited and that the insulin restores this to a 
more normal cycle. 


OBESITY 

The treatment of obesity, whether it 
be so-called endocrine or not, ob\iousl\ 
has as its basis a regulation of energ_\ 
cKchange between the food ingested and 
the metabolic demands of the patient, and 
It is obvious that if a patient is placed on 
a suitable cabiric diet and adheres to that 
diet, weight loss must result A difficult 
thing IS ofttimes the patient himself who 
unconsciously digresses from the pio- 
grani b\ taking small feedings, indet^d, 
man\ of these patients, in spite of stren- 
uous efforts, are unable to adhere to the 
diet 

M. F Lesses and A ]Myerson-*» feel 
that the obese iiiduidual presents \ery 
definite psychological status, m which 
nibbling of food and indulgence iii other 


wa}b have become so much a part of the 
personality that a reflex of a satisfiecl 
appetite is lost, and that these j>eople 
continue to eat as a source of nervous 
energy release. They point out that many 
of these people are depressed and fatigued 
even after eating and theoretically at a 
time in which their energy should be 
greatest. They suggest a novel approach 
to these patients and in their hands it has 
proved to be of considerable value. They 
are placed on a relatively low' caloric diet 
but no great effort is made to emphasize 
the importance of their co-operation 
They then give them, at meal time, small 
doses of benzedrine sulfate w'hich has 
the effect of producing a euphoria and 
also the physiological effect of reducing 
irritability of the gastrointestinal tract, 
and delaying the emptying time of the 
stomach. They gave these patients about 
^9 gram (7^0 mg ) in the morning and 
grain (5 mg ) at the other meal 
times This does not result in central 
stimulation and insjnnnia. On this re- 
gime they found that the patients felt 
better, that their C(»-()peration wasgreatlv 
improved and that they lust on the aver- 
age of 1 pound to Fo pounds a week 
P.eiuedrme ha^ no effect on the metab- 
olism pi’f M\ but evidentlv helps n\ei- 
eoine the ])s\ choiieiirotic slate which i^ 
the cause of their hv peralimentalion and 
t>besit\ 

1) bbnbleton-'^ re\ie\\s the result nf 
dextiose toleranc'e ciirxes in 5lH) obese 
cases (242 males and female^ I lit 
d(»cs not give am t‘\ample of gross endo- 
ctine disturlkiiKt s ( hilv a small per- 
centage of these* sh(»wed Migar in the 
urine 1 he most striking result of this 
lest is the differetue hetwc*en the obese 
of the 2 sexes Tic men show a total <»t 
73 ])er cent high curves for all ages, 
whereas the women show unh 3.“^ per 
cent of Ingh curves if this is plotted out 
according to the age group, it is still 
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more striking Most of the males below 
35 years showed a low dextrose tolerance 
curve. After this age a sudden rise 
occurs so that between 35 and 45 nearly 
SO per cent of obese men show a high 
dextrose tolerance curve, after winch this 
high level is maintained up to the age of 
65 and beyond. The women, how’^ever, 
showed a greater tolerance curve after 
45 but the highest level W'as not reached 
until 55 to 65 years He found as a 
pobsible explanation that, at autopsy, the 
w'omen showed normal muscles encased 
in lasers of fat, whereas in the men the 
musculature was heavily infiltrated wn*th 
fat 
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CHOREA 

r»\ M \\ 1 1 1. \i I , M 1 ) 

the niou* scNeic eases where the (hinj^ei 


In liu‘ ])ast \eai fever therapy in the 
ireatnu'nt of ('hore<i lias reeei\(‘(l mon 
and nioie attention, other modes of 
therap} ha\ing lieen em])lo\ed to a much 
less decree, \\4nle fever is still being 
induced In tiu* use of typhoid-paraty- 
phoid vaccine, the method of choice 
more recentl} recommended seems to he 
high frequency currents. Of the drugs 
used in the treatment of chorea Nir\anol 
has been practically discarded. Sulfanila- 
mide has been employed but is of no 
value in the treatment of chorea. For 


of life is ieared, somnifene and mag- 
nesium chloride ha\e been used with 
success hut onl\ in a few cases 

Treatment — C H llarnacle, J K 
IA\alt and F (I Iriiaugh^ induced 
fever m 45 cases of chorea by means 
of the Kettering hypertherm and re- 
ported excellent results. Forty of these 
cases were followed over a 2-year period 
The patients were given daily treatments 
for 2^^-hour periods at temperatures 
ranging from 105° to 105 4° F. (40 5'' 
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to 40 7° C.) rectal. Strict rest was 
enforced during treatment and restricted 
activity was observed following the course 
of the fever. The average number of 
treatments was 12 6, the total hours of 
fever 32.9 and the average treatment 
periods 22 3 days. The more severe the 
case, the greater the number of treat- 
ments required. Rheumatic carditis was 
no contraindication to fever therapy nor 
did it bear a relationship to the number 
of treatments required. Signs of carditis 
cleared up more rapidly with the treat- 
ment It was found that the treatment 
did not interfere with weight or appe- 
tite Of the 45 cases treated, a great 
majority had failed to respond to the 
more conservative methods of therapy 
With the fever treatment, 37 cases re- 
covered and 8 were markedly improved 
Of 40 cases followed over a 2-year 
period there w^ere found to be but 4 
recurrences 

4'he excellent effects of electrical!} 
induced fever in the treatment of chorea 
w as aKo demonstrated by S L Osborne, 
M I. Idatt and L A Xeymann - Ar- 
tificial fever was induced by the electro- 
magnetic induction coil m 25 cases with 
disappearance of the choreiform move- 
mcaits 111 88 ])or cent of the cases. The 
authors also made careful electrocardio- 
graphic Studies aiifl found that artificial 
fever thus induced did not adverselv 
affect the normal Iieart or the cardio- 
vascular svstem if the doses of fe\er 
were those normallv emploved for tlic 
ticatment of the disease They also dem- 
onstrated that carditis and other forms 
of heart disease were not adverse!} af- 
fected b} artificial fever if the heart was 
not decompensated 

The question as to the lasting effects 
of t} phoid-paratvphoid induced fevers 
in the treatment of chorea w^as iinesti- 
gated by E P Sutton, and K G 
Dodged^ Ninety -nine cases w^ere followed 


after treatment for j)eri(xls ranging from 
1 to 6 years Sixty untreated cases w ere 
Used as controls The\ found there was 
a recurrence of chorea in 36 per cent of 
the treated cases and in 44 per cent of 
the untreated patients The most strik- 
ing differences were found in the occur- 
rence of polv arthritis; (6 per cent in the 
treated group and 32 5 per cent in the 
untreated; and in deaths from heart 
disease (2 38 per cent in the treated 
and 16 9 per cent in the untreated). 

A. de Grissac and L. Rabinovitcz*^ suc- 
cessfully treated a severe case of chorea 
gravis by the intravenous administra- 
tion of magnesium chloride. The pa- 
tient, a 19-year-old male, was gravel} 
ill He had failed to respond to the usual 
modes of therapy. Alagnesium chloride 
1 grain m 10 cc. of distilled water w^as 
administered intravenously every other 
day. After 5 injections, the patient was 
improved sufficiently to feed himself and 
after the tenth injection v\as considered 
cured However, an injection was given 
ev^er} fourth dav for a few injections to 
make certain of the cure Frequent unn- 
analvses were negative The patient w^as 
seen on sev’eral occasions after discharge 
with no signs of recurrence The injec- 
tions are not painful hut are attended 
with a sensation of intense heat, with 
redness of the face and vasodilatation 
These s}mptoms aie transitorv an<l dis- 
appear rapidlv. 

M AI. Kiser, LahoiUMrit* and Geraud’ 
successfullv treated 2 uises of Giorea 
eravis with somnifene. linth i)atRiUs 
had severe chorea with encqihalitic s}ii- 
dromes The usual nuthods ot therapv 
having failed, the} were given 5 cc oi 
somnifene mtravemaisl} , resulting in niv 
mediate sleep and cessation of mvolini- 
tary niov'einents This lastul 12 hoiiis, 
after which the movements recurred but 
with great! V decreased severitv. Hie m- 



196 


MEDICINE 


jection was repeated in 1 patient when 
it appeared that the chorea was about to 
recur. The patients made a good recov- 
ery wdth supplementary treatment of the 
usual type 

B F Massell and T. D Jones^ em- 
ployed sulfanilamide in the treatment 
of 58 cases of rheumatic fever. Seven 
patients had an active chorea. The sul- 
fanilamide was administered in dmded 
doses wnth a total daily dosage of ap- 
proximatel} 6 grains per 10 pounds 
(0 08 Gm. per kg ) of body weight dur- 
ing the first 24 hours and thereafter 4 


grains per 10 pounds (0.05 Gm. per 
kg.) of body weight Treatment was 
continued from a few days to as long as 
2 months. This treatment had no effect 
upon the natural course of the chorea 
in any of the 7 cases Toxic effects from 
the use of the drug included severe 
febrile reactions, particularly in those 
cases with an active rheumatic fever 
and widespread rash. These facts, to- 
gether with the lack of any beneficial 
results, makes the administration of sul- 
fanilamide contraindicated m the pres- 
ence of active rheumatic fever. 


CRANIAL TRAUMA 

P>\ lu.i AIakcovitz, M I) 


Treatment - There seems to he an 
increasing tendenc} tovvards conserva- 
tism 111 the management of cases of 
cranial tiaiima, with limitation of sur- 
gual inteiwention to tliose cases where 
tlieie is a depiesscnl fracture, or wheie 
theu‘ Is a suspicion of <l mass collection 
( )t 1)1( H k 1 ( ir fluid 

In a geiieial Mn\e\ ot the tuatnunt 
of und)r<il tiaiinui, d'enijile Im\ ‘ dis- 
cusses the ini])oi t<mc c* of insiunig <in o])- 
linril ()\\gen Mipplx to the iiijui<*(l tis- 
sue, In incuMsing llu* blood supplv at 
e\pt‘ns(‘ of ceielirospmal an<l iissiu* 
fluid lb depends on pulse jiiessiin* <is 
ihc' most im])ortant index of th(‘ state 
of o\\gen deluein to the hiaiii. A rising 
pulsc‘ pressure indicates iiici easing cen*- 
hral anemia and should he counteracted 
1>\ luinhar ])iuicture oi sjimal drainage 
A falling pulse pressure wTirns of the 
danger of vasomotor failure, usually sec- 
ondary to profound cerebral anemia This 
situation requires more heroic measures, 
i, e , spinal drainage, administration 
of hypertonic solutions by vein or 
bowel, and even decompression. In 


addition, cardiovascular stimulants 
may be re([iiired 

The author iKdieves smbaraclinoid 
licnio) } liacjc should be tr(‘ated In re- 
p(‘ate(l spinal punctures, Iioth to re- 
mo\(‘ the blood which is an irritant to 
the incmiiges and mterfeic‘s with spinal 
fluid pioductioii and ahsoiption, and to 
lud]) 111 aiiest of heiiioi i h,ig(‘ Coiilraiv 
to the usual ojiinion that removal of 
s])iii,d fluid ma\ ])ie\t*nt ciotlmg h} re- 
U‘asiiig ])iessuu‘, lu‘ argues that spinal 
fluid is an anticoaguLint <m(l should 
he r(‘mo\e<l I'm lliennore, it is useless 
to depend on the mliacianial ])ressure to 
stoj) bleeding, l)(*c'ausc‘ the bleeding is 
fre((uentl\ aiterial, <in(l a ]>u‘ssure suffi- 
cient to stoi> bleeding would have to 
compress the entire arteinil tree, to the 
dc‘triinent of the hrain as a whole. He 
has found that, when suliarachnoid bleed- 
ing continues, 5 to 20 cc. of air injected 
into the spinal subarachnoid space 
promotes immediate clotting. 

Fay also discusses the use of hyper- 
tonic glucose solution, and feels that 
it can he used without fear of tlie second- 
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ary edema which occurs, if consideration 
is given to the state of the blood volume. 
During shock, glucose increases the low 
blood volume. After 1 or 2 injections of 
glucose the blood volume is usually full, 
and before glucose can be used again 
the blood volume should be decreased 
by the limitation of fluids and the admin- 
istration of magnesium sulfate by 
bowel or by mouth. Tlie pulse rate is a 
fair index of blood volume. Usually 
“when the pulse rate is over 120 it is the 
cry of the circulation for more volume.” 

Nicholas Gotten^ reports on 141 con- 
secutive cases of head trauma, with a 
mortality of 10 6 per cent. On analyzing 
the age incidence he found that in the 
cases under 20 years of age the mortality 
was (jnly 5 per cent. Between tlie ages 
of 20 and 60 the mortality was 10.6 
per cent, but over the age of 60 it was 
33 3 per cent In this series there were 
7 ojierations, with a mortality of 42.8 
per cent The author recommends initial 
treatment for shock, then e.xamniation. 
and lumbar jiuncture for diagnosis of 
])ressure and bleeding He does not rec- 
ommend the routine repetition of hinibar 
piinctures unless the pressure is elevated 
He advises dehydration by hnntation 
of fluids to 900 to 1200 cc daily and 
the administration of magnesium sul- 
fate and lumbar puncture when neces- 
sary ( )perati\e intervention is indicated. 


in his opinion, onl_\ in the presence of 
a depressed fracture or in suspected 
mass hemorrhage. 

A discussion based on 81 cases oper- 
ated on following head trauma is given 
by E. S. Gurdjian.^ He has found that 
in middle meningeal hemorrhage there 
are usually neurologic signs implicating 
the cortex on the affected side, and dila- 
tation of the pupil on the same side. Oc- 
casionally the pupils are equal, and in 1 
case the opposite pupil was dilated. All 
cases of middle meningeal hemorrhage 
had bloody spinal fluid. Although in 
these cases a lucid interval is usually 
found, it may be absent because of very 
rapid hemorrhage or liecause of asso- 
ciated .se\ere damage of the brain. A 
lucid mter\al may also occur in other 
conditions as m acute subdural hemor- 
rhage, a subdural collection of spinal 
fluid, and edema of the brain The author 
behe\es that exploratory craniotomy 
following trauma is indicated by a com- 
bination of all or some of tlie following 
Signs ( a ) Dulling of the conscious 
state, leading to unconsciousness or pro- 
gressive deepening of an unconscious 
state alreadv present; {b) the presence 
and progression of localizing signs rather 
than signs implicating the entire nervous 
svstem, (c) an increase m sjnnal fluid 
pressure, and ( </ 1 a low jiiiKe rate in 
some ca>es 


.ACUTE ENCEPHALITIS 
11} Hexry A Davidsov, M.D 


Differential Diagnosis — In its earlv 
stages, acute lethargic encephalitis may 
clinically resemble St Louis encepha- 
litis, -Australian “X” disease, Japanese 
encephalitis, and even poliomvelitis The 
best differentiation, according to Web- 


ster,^" Is established bv lalxiratory tests, 
performed by examining serums of con- 
valescents for specific neutralizing prop- 
erties against one of the virus agents, 
or by securing virus from the brain 
tissue of fatal cases and testing its effect 
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on laboratory animals as well as its 
neutralizing properties with reference to 
specific antiserums. 

Prognosis — Holt^^ found in a fol- 
Io\v-up study of 240 patients who had 
epidemic (von Economo) encephalitis 
during the epidemic years (1917 to 
1926), that 11.5 per cent were alive, 
well and free of sequelae after an average 
mterxal of 13 years. The actual propor- 
tion of complete recovery, however, must 
have been much higher since these fig- 
ures referred to the patients who were 
ill enough U) re(pnrc hospitalization dur- 
ing their ])rnnary encephalitis. The prom- 
inence of ]js\chic svni])toms during the 
attack did not appear to alter prognosis 
However when se(juelae de\e1o])ed, the 
ho])e for im])ro\ enient was much less 
( hildun with helia\ior disorders were 
the onh groii]) with se(|uelae m whom 
iinpi o\ fiiu'nt was fr(‘quentl\ found For 
the St Louis tonn of encephalitis, Ere- 
deck’ - and liis colleagues found <i geneial 
nioilahtv of 1S7 ])ci cent < )t all the 
<L\ail<ihK‘ p<itK*nts who had had this ill- 
lU'ss a t«it<il of ()(i ])ri lent U‘lt that tiuw 
e‘\|)(‘t KMK c (1 no impaii meiit of health 
as a 1 1 '^uit ( )f tlu* t lU'c pii.ihtis 

Encephalitis and the Exanthe- 
mata i he (Kiasional occinuaue of en- 
c c‘])halitis aft(‘i \ <icc in.iiion oi in tlu 
com se of nit iiniinps or « )tlu‘i t‘\<in- 

tluanala has long been known, iind is 
littlt‘ nndca'stood hhnkw advance's an 
(///(’; <//t e'\])lan<it ion Thus, m \<iecin«i- 
li(»ii <Ls pait of the tissue itMction, anti- 
hodic's a])])e‘ar 1)\ the fifth da\ and a 
speeitie previpitan i espouse can he dcnii- 
onstiaitetl l)v the eighth da\ The' menba- 
lion ])eriod of posUaccinial eruption 
eorre^ponds to tlie height of the hodys 
specific reaction to the invader When 
encephalitis develops, its incubation pe- 
riod is consistently between 10 and 12 
da>s, so that the onset of cerebral symp- 
toms coincides with the maximum tissue 


reaction. This suggests that the same 
biologic forces provoke the vaccination 
wound, the exanthem, and the brain 
lesions. Similarities between the clinical 
and biologic features of smallpox and 
measles encephalitis suggest a similar 
type of tissue behavior By this hypothe- 
sis, the brain reaction is regarded as an 
allergic response to the virus of the ex- 
anthem. Supporting tins thesis, Gareiso 
and Sagreras^*^ demonstrate that en- 
cephalitis develops within 2 or 3 w^'ceks 
in the course of whooping cough and 
in from 4 to 6 days in the course of 
measles. They believe that the cerebral 
lesions are caused liy the toxic effects 
of the \irus FinkelstenB"* stresses the 
fre(iuenc\ of mild, often suhclmical, en- 
cephalitic iinohement m mumps He 
examined loulineh the spinal fluids of 
40 children Miffc'ring from mumps and 
found spinal fluid abnormalities sugges- 
tive of eiu (‘phahlis in 1() of them (40 
pt'i* cent ) In fc'w cases, hov\ever, was 
ilieie iinv clinic<il iiiamfestation of cere- 
bral involvenu'ni Liki' (lauaso and wSa- 
grciMs’^’ he helievc's lluit ceu'hral lesions 
m the c \<iiu!iein«ita ai e diu' to a vnns, 
,ind (piotes \c'al. who thinks that the 
‘^aml vniis causing the* iiiunips also 
causes tlu' c'lu e])h<ilitis f xpennic'iUal 
c'vkU'Ucc' of llu' l)a^K jiatliologv of e\- 
.intliematoiis c'lu c'pliahlis is oik'it'd hv 
lloc'fer, Bulnani and Giav In lahoia- 
torv animals, tlu'v mtiothicc'd intiavc'- 
noiis coagulants <m(l hv ])ro\okmg tlnom- 
hosis of small c(‘rc*l)i<il vessels w ('re <i])k‘ 
e\]H'nmentall\ to rc‘])iodnce c'nce])li<ilitis 
of the tv])C <issociat('d with the exaiitlic'- 
mata If snblelhal doses of coagulants 
were administered, many of the animals 
survived hut ga\e climcal evidence of 
encephalitis. 

Equine Virus Encephalitis — Two 

epidemics of encephalitis due to the 
equine virus were reported in 1938 
Fothergill and his associates"*” recorded 
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an outbreak in Massachusetts, while 
several other cases in the same area 
were cited by Wesselhoeft, Smith and 
Branch A western outbreak occurred 
in Minnesota and was reported by Ek- 
kind and Blumstein.^^ From the brain 
of one of the victims of the Massachu- 
setts series, Webster and Wright-^ were 
able to isolate the virus. Ohtsky and 
Harford-^ describe a technic for testing 
and identifying the equine strain by 
injection into mice In the Minnesota 
cases, the death rate was 33 per cent. 
The fatality ratio is not reported for 
the ^Massachusetts outbreak. The diag- 
nosis seems possible only with serum neu- 
tralization tests In the Minnesota cases, 
most of the patients had had contact 
with sick horses The victims of the 
Massachusetts outbreak had had no ac- 
tual contact with horses, but all lived in 
an area where horses had been stricken. 
I'linically the disease presents itself as a 
fulminating encephalitis with a high 
fever, abnormal spinal fluid, and marked 
leuk()c\tosis The possibility that mice 
may act as a carrier has not been 
excluded 

Treatment — The onl_\ 1938 report on 
the treatment of acute encephalitis is 
that made b\ So,-- who secured ^ood 
results In injecting jjatients with the 
serum of normal persons. The serum 
Is not mactnated and is injected intra- 
spinally while fresh From 3 to 8 cc 
is introduced into the lumbar suharach- 
iioid space in most cases temj^erature 
ju'ompth fell to normal, tmd mental 
s_\mptoms improved. 

Postencephalitic Parkinsonism 

Traumatic Parkinsonism — While 
the possibility of traumatic precqntation 
of the paral\sis agitans s\ndrome is no 
longer doulited, Chichilnisky-'" stresses 
the data for making this assumi^tion 
His criteria are* (a) No history of en- 


cephalitis; {b } histor\ of head injury, 
usually severe but not necessarily accom- 
panied by unconsciousness ; f r ) an in- 
cubation period beginning with the date 
of the trauma and running for several 
months thereafter; (d) progressive evo- 
lution of the paralysis agitans picture 
beginning with the end of the incubation 
period. Hemorrhagic lesions in the basal 
ganglia account for the condition. That 
peripheral trauma as w’ell as head injury 
may precipitate parkinsonism is sug- 
gested by ^Main,-*^ wFo cites a case of 
trembling of the fingers beginning 5 w’eeks 
after a finger injury. In this patient the 
trembling spread, e\entually leading to a 
t} pical paralysis agitans picture. The 
relationship betw’een the finger injury 
and the parkinsonian s}ndrome w^as, in 
Mam’s ()]nmon, etiologic rather than 
coincidental. 

Vesical Abnormalities — The urin- 
ary frequency which often accompanies 
parkinsonism is explained by Lang- 
worthy-'’ as due to a lessening of blad- 
der capacitv because of the release of 
the reflex pathw’a\s which, mediating 
through the affected midbrain, would 
ordinarih control the tone of the de- 
trusor muscle ( )ther factors are the in- 
creased mtra-ahdominal pressure of the 
agitated ])aral\tic and the general nuisrie 
h\]:)erton]city 

Treatment of Parkinsonism — In ad- 
dition to the hysocine and stramonium 
treatment comm(ail\ iiNed in the I’nited 
States, 3 other therapeutic agencies ha\e 
been reviewed during 1M38 Hicsc are 
benzedrine, atrofiine, and cnbra xenrun 

Benzedrine — Fa\ orable results w ith 
the Use of benzedrine sulfate (benz}I 
methvl earbinamiiie'i are reported by 
Matthews-'* and b_\ l)a\is and Stewait-* 
Matthews found detinite and sustained 
improvement m H out ot JO patients 
(75 per cent) which was attributed tn 
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the benzedrine, since the previous drug 
regime was supplemented but not re- 
placed The benzedrine should be used 
in addition to (and not instead of) atro- 
pine, stramonium or hyoscine. Davis 
and Stewart-" used benzedrine on 74 
advanced hospitalized cases. Patients 
having a systolic blood pressure below 
120 receued 60 mg. a day (3 tablets 
twice a day) while those whose systolic 
pressures exceeded 130 received 40 mg 
a day (2 tablets twice a day) The re- 
sults were very encouraging and several 
pieviously helpless patients were able to 
feed themselves Subjective im]jrove- 
ment was reported bv 66 of the 74 pa- 
tients (88 i)er cent ) (')bjective impio\e- 
ment c«)uld be confirmed in 53 cases (71 
])er cent ) (Jf 23 sufiferers from oculogv- 
nc c rise's marked improvement was 
t(»und in all the cases Matthews found 
impKweinent in 5 of his 6 victims of 
ocnlngvric ciises Improvement in liand- 
w riling was seen m 72 jier cent of the 
])<ltlent^ 1 lenioi was visihlv n'diicc'd m 
oiilv 30 pc*r cemt ot the cases 

Cobra Venom C obi a vc'iiom i(‘l<i\e(I 
the ngiditv of p<ii knisonisiii in 7 cases 
t<‘})oiU‘d bv Ahiclil-'^ ,md in 12 ic'poi ted 
bv (ja\le and W illninis I he recom- 
iiK'ndec! do*^!* is ()5 nitr«imusc iilai l> 
the hist dav and a full cubic cc*ntiineu‘r 
even othc'r dav then'after for lO dav s 
In patients showing nni)rovemeiit, tlu* 
inteiVcd betwec'ii injcatioiis is Icaigtheiied 


About a third of the ])atients fail to re- 
spond, and, in these cases, injections arc 
discontinued after the tenth treatment 
Atropine — The usual method of ad- 
ministering atropine sulfate is in a 0.5 
per cent solution, starting with 3 drops 
a day and increasing a drop a day to a 
maximum of 40 or 50 drops daily. A 
drop of this solution contains %-() gram 

01 0 25 mg of atropine (IrewTl*^^’ recom- 
mends that, as a rule, the daily atropine 
dosage be ke])t below lO mg (40 drops 
of the 0 5 per cent solution), though in 
exce])tional cases he has used as much as 
35 mg ( 140 drops) a dav Instead of 
tlu' 0 5 per cent solution, Hroekema*''* 
Uses an extract of tlu* root and root- 
stock of citro])a belladonna containing 
0 02 ])er cent alkaloid lie begins with 

2 cc and graduallv incie<ises the dose 
d he average maximum daily intake var- 
ies fiom 60 to 120 cc Ills results were 
<dmost unifoiml) good, though (drewel*'^* 
i^ disapi)ointc‘d m the persistence of the 
s])(‘C'ch disordc'is and the in-co-ordma- 
tion llotli he and Hroekema,'*’ how- 
evei, notc'd maikc'd impiovemc'iit m the 
tK'inois, the faend immohilitv, and psy- 
chotic svmptoms ( itindellinr'- prefc'rs <i 
^ ])C‘i cent dc'coction of <nropa belladonna 
m white wine The dos<Lge is 5 to ]5 cc 

3 times a dav according to thc‘ ])atient’s 
<ige lie found impiovenu'Ut m 120 out 
of 1 50 cMses, an ]m])rov c'lnent rate of 85 
])er cemt 


HPILEPSY AND THE CONVULSIVE STATH 
By JlhXRV A Dwmsox, I) 

Physiology — The importance of by- jdasma magnesium decreases, during the 
poglyceniia as a factor m provoking siiell, but no s])ell is provoked by ad- 
convulsions IS doubted by Hirschfelder ministering magnesium or by reducing 
and Haurv'*'" who find no change in the the iiotassium intake 
spinal fluid chemistry during a paroxysm. The chief weapon for the investiga- 
The plasma potassium increases and tion of the physiology of convulsions ap- 
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pears to be the electroencephalogram. 
Gibbs and Lennox^^ have demon- 
strated that improper cerebral rhythms 
are primary and that the epileptic 
paroxysm is only the superficial mani- 
festation of an altered brain rhythm. 
In grand mal they find consistently fast 
rhythms, registering as spiked waves on 
the electrocencephalographic tracing. In 
psychomotor epilepsy the rhythmic pace 
IS slower, and the wave tracings blunted. 
In petit mal alternating fast and slow 
rhythms are noted. In a second study, 
Gibbs and Lennox^ ^ report that the 
elect roencephalic patterns of dementia 
precox present a tracing of square waves 
not unlike the pattern in psychomotor 
epilepsy. This observation, compounded 
by the fact that insulin therapy is often 
helpful in petit mal, and by the statis- 
tically high proportion of epilepsy in 
schizophrenia suggest some affirmative 
relationshi]:) between the 2 disorders. For 
statistical sujjport, they cite Jasper-^^* 
who found epilepsy in 15 pev cent of a 
groii]) of schizophrenics. (Jasper and 
.Solomon,*” however, failed to find any 
consistent similarity in the electroeiice- 
plialogra])IiK findings of epileptics and 
sc hiz( )phi enics — biniTOR ) Flectn )ence- 
phalograms are useful in jiointing out 
not only the nature but also the site of 
the cerebral d\srh\thmia Jas])er and 
Hawke'*''" found that the anterior jiortion 
of the bead was nn{)lved in half of then- 
cases of grand mal In jietit mal, the 
])oster]or or jianeto-occ ipital area w'as 
tlu‘ commoner focus 

Standard air encephalogra])b\ was 
found useful liy Ruggerr*'^ in distinguish- 
ing jack.sonian from idiopathic ])aro\- 
ysins. f fe suggests that when ence])haIo- 
graphic pictures are normal, the patient 
IS likely to respond well to sedatne 
treatment In patients with roeiitgeno- 
logically visible brain lesions, notably in 


those with enlarged ventricles, the prog- 
nosis is less favorable. 

Symptomatology and Diagnosis — 
The colloidal gold curve w-as found by 
Scheid^® to be a useful means of distin- 
guishing idiopathic from Jacksonian epi- 
lepsy. It is almost never altered in true 
idiopathic convulsions, but usually show's 
abnormalities in the organic and Jack- 
sonian forms of the disorder A latent 
predilection may be detected m persons 
who, with no frank epileptic symptoms, 
later develop grand mal Gibbs and Len- 
nox^^ report that the cerebral dysrhyth- 
mia which is the fundamental basis of 
epilepsy can be observed electroencepha- 
lographically early in the course of the 
condition, long before the first grand mal 
convulsion. The importance of allergic 
phases of epilepsy is stressed by Clein,**- 
who records cases on an apparently aller- 
gic basis These patients proved un- 
respcinsive to regular therapy He sug- 
gests that a careful family history be 
secured, y\ith especial attention to any 
record of migraine, hay fever, etc , and 
that skin and intradermal tests be per- 
formed on patients resistant to treatment 

[ VdersoiA'* reminds us that, in the 
adult, convulsions are not unc<»nimonl> 
evidences of Ivuin tunun In meningioma, 
])arox\ sills occur m about one-third of 
the eases A coiniilsion does not neces- 
sarily Iticali/e the tumor m the central 
motor region, though these reactions are 
coinnionei in neoj)lasnis of the central 
and jiarielal areas than elsewhere in the 
brain 

PlnMCians are urged to cli«irt caie- 
full} tlieda} and time ot each fit (initilh 
and h'o\“^’* ]>oml out that untreated epi- 
leptics sli(»\\ a pf edilcL tioii 1(0 the imur- 
rcncc (/f fits at icftant tunes of day In 
1 series then fiaind the greatest incnlence 
betvyeen () and 7 \ m If the diurnal 
rlyvthm and hour pnFahilities i<jr a pa- 
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tient can be worked out by careful chart- 
ing, patients can rebudget their sched- 
ules so as to be m nonhazardous places 
at the usual time of a convulsion. In 
this way the patient’s fear of an accident 
may be reduced and the occupational 
schedules may be adjusted. 

While epileptics frequently display 
personality oddities, these arise not so 
much out of the disease itself, as out of 
the patient’s emotional and social re- 
sponse to his disorder. Barnes and 
Fetterman'^”' find that the intelligence 
quotients of 101 clinic-attending epilep- 
tics range from 35 to 130 with a normal 
distribution, though the average I Q 
was only 74 Retesting indicated prac- 
tical!} nf> fall in intelligence on the basis 
of the Stanford Revision of the Ihnet- 
Simon test, though w'lth the liabcock 
ttst tlieie was a fall in measuied intel- 
lectual eftkieiKw a\eraging 1 }ear be- 
tw een the 2 tests 

Treatment - Phenobarbital is still 
tlu* k(‘V stoiK* of tlieiapv in idiopathic tpi- 
U‘]>s\ ( olitii <111(1 M}eis()iF‘‘ found that 

plu n()h<irl)it<al eotild he ukkU* inoit^ eri(‘(.- 
ti\e h\ coiiihiniiig it with benzedrine 
sulfate I ht* dose of tlu* hitter is fioin 
^ to 2 l) mg <i da}, ddiis reduces the 
drowsiness too often u‘sulting fioin 
pht nol><irl)it<il uudie.ition, <'Liid makes it 
possible to adniinistcn laigei doses of the* 
hai bitui <itt‘ \iiother sMungistu coni- 
hm.ition is suggc'sted h} Losc<al/o, who 
tomid belladonna alkaloids a \<ilual)le 
adjiuaiit lie i)iep<ires t<il)lets (*<ich con- 
taining ^4 giMin phenohai l)ital and 
goani of le\oiotator} belladonna <ilka- 
loids Total dostige is from ^ to 3 full 
tablets, 1 to 3 times a da} d'his was 
found more elTectne than uncom])()unded 
phenobarbital, and also more effective 
than a combination of bromides and 
phenobarbital. 

Pollock, however, still prefers bro- 
mides In a group of 96 ambulatory epi- 


leptics, he was able to effect prolonged 
remissions in 70 ( 73 per cent) by the 
use of sodium bromide. 

Many drugs more effective than pheno- 
barbital are known to biochemists, but 
few" are clinically available. Merritt and 
Putnam*^^ have found a series of phenone 
drugs, all of which w"ere less soporific 
and more anticonvulsant. Included m 
their list were aceto-phenone, henzo- 
phenone, and proprio-phenone. Most 
potent, however, w"as di-phenyl-hydan-> 
toin, which, given intravenously, was 
found the most successful anticonvulsant 
in their series. The dosage of dilantin 
or (h-phen}]-hydantoin is IK grams 3 
to 5 times a day. It is most effective m 
cases of major convulsions, but it is efifec- 
tive to a lesser degree in petit mal 
attacks It has been reported as reducing 
\er} effectiveh' the number of attacks 
during the dav Ergotamine tartrate is 
recommended by Kubenstonc'^^^ for epi- 
le])tics with low metabolic rates His 
lesults, however, are not in accord with 
those of Loscal/o,’^ who found this 
])rc‘])anition of no value m controlling 
spells m «m} c‘j)ileptic, lagardless of 
nudabohe rate 

Id)!* fo(.al epile])s\ , hhnlow"’*-* lecom- 
mends subpial resection. C are sliould 
Ik* taken to c*\clu(U* l)r<Lin tumor cases 
m ckissifvmg ])atienls for this ])roC(*duu‘ 
dills o])i‘i alioii, done* imdei l(K<d anes- 
thesia, re([uiies <i u‘d(*cti()ii of the dural 
llap ovei the pi esumabl} nn])hcatc*d <irea 
ddie surgeon then stimulates wuth a 
unipolar electrode, appl}ing the smallest 
amount of current which will jirodnce 
slight contraction of the exposed tem- 
l)oral muscle With this current, the 
affected area is demarcated by outlining 
the area wdnch, when stimulated, repro- 
duces the focal convulsive movements 
The pia is then nicked, rolled back, and 
the underlying cortex spooned out. Fur- 
low operated on 16 patients, had 2 deaths 
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(mortality 12^^ per cent) and 7 recov- 
eries (recovery index 43 per cent). Ylost 
of the remaining 5 patients showed 
marked improvement, and all could re- 
turn to work. 

Narcolepsy — Irradiated ergosterol 

m a dosage of 10 drops, twice a day, was 


found effective m pieventing attacks in 
2 cases of narcf)lepsy cited by Fessler."^*^ 
Abstinence from alcohol also reduces 
attack incidence. During ergosterol ad- 
ministration, it IS advisable to keep serum 
calcium content under careful super- 
vision. 


MENINGITIS 

By Henry A. Davidson, M.D. 


Meningococcic and Streptococcic 
Meningitis 

Prevention- — Immunization of human 
beings against meningococcic meningitis 
IS a reasonable possibility, if Kolmer’s 
experiments*'^'^ on protective vaccination 
of laboratory animals can be extended to 
the clinical field. Kolmer cultured the 
\accine in hormone broth and sterilized 
with tricresol Subsequent intracisternal 
inoculation of the animals produced fatal 
meningitis m half of the immunized rab- 
bits, in all of the unprotected subjects. An 
actual clinical experiment in meningitis 
immuiiizatiun is reported by Kuhns'*' 
and his coworkers The\* used the solu- 
ble toxin 111 the filtrate from menmgo- 
loCLUs broth culture. Full strength fil- 
trate was gnen subcutaneously m 0 2, 
0 5, and 1 5 cc amounts at d-day inter- 
\als to enrollees in a C. C C. camp 
ddiree untieated campers developed men- 
ingitis, none of the immunized subjects 
m th(‘ same camp were affected Kuhns 
w<irns that m immunizing newly con- 
centrated groups in the ])resence of im- 
])ending epidemics, it is best to inoculate 
all subjects rather than to de])cnd on 
intradermal testing to differeniate im- 
mune and susceptible persons 

In a case of brain abscess w ith a threat- 
ened streptococcic meningitis, l^uc}*'** 
w’as able to prevent the meningitis and 
cure the abscess by sulfanilamide ad- 


ministration. In his patient, streptococcic 
cerebellar abscess w'as confirmed by cul- 
ture of the pus ribtained by aspiration. 
The abscess was not drained, but suh- 
occipital decompression was done. The 
adjacent ventricles and subarachnoid 
spaces swarmed w*ith the streptococci. 
Sulfanilamide tablets ( 5 grains — 0.3 Gin 
— each) w^ere given daily b\ mouth. Bucy 
points out that the single aspiration could 
not have cured the abscess nor preveiiterl 
the impending meningitis. IVevention of 
the latter complication was crmsidered 
the result of the sulfanilamide adminis- 
tration. 

Prognosis — Streptococcic Menin- 
gitis — Prior to the use <»f sulfanilamide, 
the mortalit} from streptococcic meningi- 
tis was practically 10(J per cent With 
inteiisn e Milfanilamuk therap} , In »v\ - 
ever, a high percentage of recover} is 
possible Eley,'’‘‘ indeed, re[>orte(l no 
mortalitv ( f> lecovenes m h cases ) The 
highest fataht\ record with sulfanilamnk 
is that < >f Sil\ ei th( »rm and 1 'vv n, v\ li« » 
crtecled ^ recoveries in cases (44 [nr 
Cent mortalit v i Xt<il n c<»r<ls a 20 pt*r 
cent recover} rate m Kne sentN, and, 
with Xpplehaum,*’** a liUahtv ratio (»t 
only 11 per cent in aiiotlur series 

Meningococcic Meningitis- 
Walsh’s’*^ figllre^ ^how a meningitis 
mortalitv rate varvmg troin 69 to 7f> 
per c'eiit jinor to the u-'e* of serum. \\ itli 
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serum, he found that death rates aver- 
aged about 50 per cent. With sulfanila- 
mide, however, the highest mortality — 
reported by Eldahh^- — was 25 per cent 
Muraz and his associates'^ reduced the 
mortality to only 8 per cent, combining 
serum and sulfanilamide therapy. The 
most favorable report, that of Banks, 
allows 15 recoveries in 16 cases treated 
by sulfanilamide alone. This is a fatality 
rate of only 6 per cent 

Blood Stream Infection — A blood 
stream infection complicating a meningo- 
coccic meningitis indicates its presence, 
according to Craster and Simon, b} a 
specific petechial rash. This is an early 
finding, occurring even before spinal 
fluid becomes cloudy. Blood removed 
from a petechia by needle puncture often 
allows the cocci with Ciram’s stain. 

Treatment — Sulfanilamide — As re- 
viewed above (see Prognosis), sulfa- 
nilamide has clviiiged the prognosis of 
'-ireptoLocuc and ineningococcic menin- 
gitis from giMve in favoiable 'Phis nied- 
Ration i\\d\ be given directlv , or in the 
foim of prontosiL A 2 3 pei c(‘nt pion- 
(osil solution will vield ’i,, gnun (0(107 
( Jill ) of siilfanibiniKb* p( i cc. 

^ulfamlamidt m,iv be <idmniist(*ie(l as 

tollow s 

/A Mciilh labkts, 5 Riaiiis (i)^ { iin ) oi 
K) >41 aiiis I 0 0 I iiii ) 

I nfhh I }i(iusl\ HvpntoiiK salint tontaiinnn 
il vs \Kr i vut Millanilaniuk* 

I ulat Iv — SulfaniLiniKU*, OK jri tuii 

s( 

! -Sulfanilannde, OK icut 
solution 

Ihontosil mav Ih‘ administered as fol- 
low s 

H\' \1 oiilh F)) a 2 5 iKT cc*nt solution. 50 
u yields 5 giains of sulfanilamide 

Int}auinsLnla}ly~~ln 10 to 15 cc. doses 

I ninhspinally — In 5 to 20 cc doses, depending 
on the quantit) of spinal fluid removed. 

In streptococcic meningitis, Silver- 
thorne and Brown-'**'^ recommend the 


following regime; (a) Continuous in- 
travenous injection of dextrose-sal- 
ine; {b) daily spinal drainages, and 
(c) sulfanilamide by mouth. Neal and 
Applebaum^^ use 10 cc. of prontosil 
intramuscularly every 4 hours or 10 
grains of sulfanilamide by mouth every 
6 hours. Smith and his colleagues^^' re- 
port recovery in a severe case of anaero- 
bic beta-hemoIytic streptococcic menin- 
gitis of otitic origin effected by the use 
of 15 cc. of prontosil intramuscularly 
every 8 hours for 3 days, followed by the 
oral administration of 10 grains of sul- 
fanilamide every 4 hours for 2 weeks. 
Neah"'"^ suggests oral medication unless 
the patient cannot swallow. She com- 
bines 10 cc of prontosil every 4 hours 
(by mouth) with 5 to 15 grains of 
sulfanilamide every 6 hours The dosage 
for clnldren is correspondingly reduced. 
Intraspinal or intramuscular injection 
should be reserved for comatose patients. 

1^'or nieningococL u meningitis', Banks’*^ 
])refeis high initial doses to mamtam the 
sulfaiiilami(U‘ level m the spinal fluid at 
^ mg. per 100 cc foi at least 3 days. 
Ivldahh'" finds injections htdler than oral 
inedRation. lie uses tlu* 0 8 per cent 
Milfanilainide solution, the (biilv intra- 
lllu^cuIar (]os<age total v<irvmg fioni 35 
to 130 ce , (l(‘pen(ling on the jiatienl's 
weight. This he coml)iiu‘s vvilli the intra- 
spmal use of the sanu' medication, the 
daily intrathecal intake kdling between 
3 and 30 cc , (b‘])en(lmg on the amount 
of spinal fluid remov(‘(l Miira/^*'* has 
seen gratifving results with the 3-grain 
sulfanilamide tablets lie starts with 4 
tablets, 4 times a day and lailves the 
dosage after the second day In his 
average case, each adult ingested a total 
of about 100 tablets Iiefore it appeared 
safe to discontinue medication. He urges 
the simultaneous use of serum with the 
sulfanilamide. Retan^*'"^ recommends in- 
travenous injection of 0 375 per cent 
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sulfanilamide solution in hypotonic sa« 
line. The injection rate should approxi- 
mate 10 cc. per hour per pound of body 
weight. The total daily sulfanilamide 
intake by this method should approxi- 
mate 100 or 200 grains (6 to 12 Gm.) 
a day. During injection, spinal tap re- 
lieves intracranial pressure and favors 
passage of the drug across the hemato- 
encephalic barrier. Osgood^^ reports 
that he finds smaller doses of sulfanila- 
mide at frequent intervals more effective 
than larger doses at longer intervals. 

To avoid toxic effects, Alpert and 
Forbes"^ suggest the daily determination 
of the sulfanilamide blood content, hemo- 
globin proportion and leukocyte count. 

AcriEavine — In a severe case of men- 
ingococcic meningitis, Puig"^ effected 
cure by a single intraspinal injection of 
7 cc. of a 1 : 20,000 solution of acnflavine, 
combined with daily intravenous injec- 
tions of 1*200 acriflavine solution. 

Therapeutic Spinal Drainage — Con- 
tiiiuous subarachnoid drainage was suc- 
cessful in treatment of 28 cases of 
mcningococcic meningitis reported In 
d1iomp.son A special self-retaining 
screw cannula is used The fluid is con- 
nected with a manometer, adjusted lO 
inches aboce the patient's head Thoni])- 
son warns not to insert the drainage taj) 
until fluid pressure has been reduced to 
lOO mm Lea\e the trocar in position to 
<l11ow gradual pressure reduction When 
the flow ceases, the manometer is low- 
ered m stages until the final positam 
,dlows for 1 00 mm. of intrathecal pies- 
suie Such a technic provides for con- 
tinuous escape of meningeal exudate, 
acoids spinal blocks and eliminates trau- 
mata of repeated taps 

Staphylococcic Meningitis 

Staphylococcic meningitis is rare Re- 
covery from this form of infection is 
also rare. A case successfully treated by 


sulfanilamide is cited by Bloch and Pa- 
cella.**'^ Their patient was only 1 7 days 
old. He was born with an occipital men- 
ingocele. After it had lieen removed, an 
occipital protrusion remained. When the 
child developed convuLsions, the scab 
over the protrusion w’as removed, ex- 
posing a layer of pus laden with staphylo- 
cocci. Intrathecal sulfanilamide was given 
for 8 days and oral sulfanilamide for 27 
days. The infant recovered. 

Pneumococcic Meningitis 

Reviewing 99 cases of pneumoc(K:cic 
meningitis, Finland and his associates”'* 
find that 10 received sulfanilamide and 
89 did not. The mortality rate was 40 
per cent in the sulfanilamide-treated 
group, and 100 per cent in the series of 
patients not receiving sulfanilamide. The 
recommended procedure is as follows* 
(a ) Complete, frequent spinal drain- 
age, (b) large doses of sulfanilamide, 
by mouth or subcutaneuusl\ , ( r ) intra- 
venous administration of the specific 
pneumococcus serum, and (d) intra- 
spinal injection (»f 5 to 10 cc of the 
patienfs own blood serum, Rec(»\er\ 
from a case of t\pe \’II pneuiiK ►coccic 
meningitis is re[Hjrted b_\ Oiierv.”** In 
this case, sputum shnwed the pneiniKe 
cncci The spinal fluid culture was als<» 
])(»situe for type \dl i)neumocuccus 
Treatment consisted in the oral adminis- 
tranon (d sulfanilaniKle in large doses 
( )n the fifth da\ , the patunt became 
maniacal and it was necessarv to gi\e the 
me<lKatioii siihcutaneoush At the same 
time tile sf>eufic serum was gntn intra- 
\enouslv and intiatlu^talK Reu>\ei\ 
was a miplete 

Actinomycotic Meningitis 

< )nl\ 1 in cases of aclnioin\ k ►sis «»t 
the cential nervous system have heeii 
reported To this meager list, Morrison, 
Humphrev and Bailey”*' add a case ot 
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actinomycotic meningitis following a pri- 
mary focus in a finger A 12-year-old 
boy had a painless finger lesion, from 
which thick brown pus was obtained on 
incision. Two weeks later he developed 
headache, stifif neck and vomiting Both 
optic nerve heads were choked. The 
spinal fluid was turbid, and the cell 
count varied from 2600 to 7100 Smear 
of the finger discharge show^ed the fun- 
gus with typical rays and clubbed bor- 
ders indicative of actmomyces. The child 
died Necropsy revealed flattening of the 
cerebral convolutions wdth a thick exu- 
date covering the base of the brain. The 
abscess had ruptured into the ventricle, 
from which nivcehal filaments could be 
recovered 

Gonococcic Meningitis 

d'hougli iiifreciuentiv reported, gono- 
coLcK meningitis jirobalily is more com- 
mon ihcin suggested b\ the scanty rec - 
onls ( .isual mKrosC()])ic stu<l} of thr 
spinal fluid is inu{k‘{|uale to ditTerentiale 
tilt memngocotcus from tlu‘ gonococcus 
( oiisf(juentl\ m<m\ tases of Xeisseinin 
meningitis art classed as t erebi ()s])inal 
fe\t‘i I )unng the last few u'ais, Wash- 
ington’s \<itioii<d Health Institute* lias 
lettntd toi tultnral c lassilu <it ion 
s])tiimt‘iis l<il)t‘lle(l "iiieningot oct ns ” In 
]() t ast‘s i1k‘ organism was actn<ill\ 
idt'iililied as gonococcus ( lh\inham, 
if III 

t Imicall}, goiiotottic meningitis ma\ 
1)(‘ a t om])lU(ition or sc*(|uel ot niogenital 
gonorrhea; or <i neonatal mtection; ot, 
in some instances, a priniar} meningitis 
witht)ut any known mucous membrane 
focus. A case of the latter is cited by 
Branham, Alitchell and Brainin.'^'^ Their 
patient, a 16-year-old virgin, developed 
headache, vomiting, and stiff neck. Vag- 
inal smears were negative, but gonococci 
w'ere identified in the cloudy spinal fluid. 
The patient made a rapid recovery on 


sulfanilamide. For the first 3 days she 
received 20 grains (0 13 Gm ) every 4 
hours ; the dosage was gradually reduced, 
reaching 10 grains (0 6 Gm ) 4 times 
daily on the tenth day Daily mtraspinal 
injection of 30 cc. of aqueous solution, 
1 per cent, sulfanilamide w^ere also ad- 
ministered during the first 4 days 
In contrast to this case, in which no 
primary gonorrhea w^as found, is the re- 
poi't cited by JMarvin and Wilkinson"'"^ 
of acute urethral gonorrhea complicated 
by a meningitis Their patient, an 18- 
year-old bo\ , had a jirofiise, gonococcus- 
laden, urethral discharge Nine da>s 
later, while under treatment for the 
urethritis, he conqilained of headache, 
vomiting, and stiff neck 11 le cloudy 
s])inal fluid contained gram-negative 
(li])l()c<)cci Xgglntination tests with a 
lecentl} ieco\ered gonoirhecd urctliritis 
case were positne Trc*<itnient consisted 
of the or<il adnnnistiation of 5 grains 
(03 ( 111 ! ) of snlfanilaimde 3 oi 4 times 
<t d<i\ l\eco\(ny was com])l(te 

hU^ntirieatioii of tiu* gonococc<d natuie 
of tlie meningitis is impoitaiit to avoid 
liciumati/ing willi futile seinm tlH*ra])\ 
Points of dilU*u‘iitiation lietwc'eii the 
gonoco^uis and nu^ningot. oc ciis ,ire listc‘d 
b\ Pranliam, MitHu*]! and l)i<iiniii 
( nltnr(*(l colonu‘s ol gonococcus <iie deli- 
catel) glowing, small «in(l tiMiisliicent 
11u‘ meningococcus colon) is more lii\- 
niiaiu in growth, larger in si/c* ( lono- 
c'oc'Ci will fc‘niu‘nt dextiosc*, but no otlicn' 
sug<n s Mcsimgococci nireh ferment 
dextrose alone Gonoeocciil culture* sits- 
])ensions dissolve completel) m 11iom- 
son’s alkaline medium, meningococci do 
not For dift*erential growth, Pailcw"^ 
has prepared a medium consisting of 
whole serum from winch diastase and 
other fermentable substances have lieen 
removed, A concentrated broth contain- 
ing inorganic salts and carbohydrate is 
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added to the medium. Differentiation 
between meningococci and gonococci can 
be established on this medium within 24 
hours. 

Serous or Lymphocytic Meningitis 

The special virus supposed to cause 
lymphocytic choriomeningitis is not re- 
sponsible for all cases which conform to 
this clinical picture. Baird and Rivers^^-^ 
report that the virus-caused lymphocytic 
meningitis may be distinguished from 
clinically identical forms of different ori- 
gin by the fact that the spinal fluid 
cell count is higher in cases caused 
by the W^allgren virus Some cases, ap- 
parently belonging to the class of 1\ nipho- 
cytic meningitides, are really preparahtic 
stages of poliomyelitis, Fanconr^i warns. 
He suggests that careful motor examina- 
tion for localized evidence of muscle 
weakness, and finding of depressed ten- 
don reflexes, should point to the possi- 
bility of an abortive or preparalytic polio- 
m}ehtis in cases otherwise conforming 
to the picture of serous meningitis. The 
term “benign” applied to lymphocytic 
meningitis ma\ be a misnomer, as indi- 
cated by a fatal case reported by Mar- 
tmetti and Carere-Comes Their pa- 
tient, a ]5-\ ear-old bo}, had an attack of 
headache and stiff* neck with a laboratory 
picture consistent with serous meningi- 
tis He reco\ered in a few months, only 
to be stricken several weeks later with 
Molent headache and \omiting He died 
2 weeks after the onset, and necrops_\ 
revealed a marked internal h\ drocephalus 
jirestimably due to inflammator} h}per- 
secretion of spinal fluid 

The importance of trauma in pro\ok- 
ing serous meningitis is stressed by 
fffiech and Krebs, w'ho prefer to think 
of the condition as a “traumatic arach- 
nitis “ In these cases, the> report fa\or- 
able results after surgical exacuation of 
the pools of fluid 


For ordinary cases of sercjus meningi- 
tis, Alolhant'^^ recommends the following 
treatment program : (a) Hypertonic in^ 
fusions of dextrose; (b) intradermal 
tuberculin desensitization; (c ) re- 
peated lumbar punctures, and id) 
roentgenotherapy. The latter reduces 
secretion of fluid, wdiile the tuberculin 
injections desensitize the organism. 

Tuberculous Meningitis 

To distinguish tuberculous meningitis 
due to the bovine bacillus from the form 
due to the human tubercle bacillus, Lesne 
and Saenz^^ use Loew'enstein’s medium. 
They find that in the latter type, the ap- 
pearance of colonies required from 1 1 to 
29 days The colonies were reddish, dry, 
abundant, and axeraged 8 mm m diam- 
eter The bovine bacillus colonies xx'ere 
smaller, moister and colorless The 
younger children funder 5 or 6 xears of 
age ) xvere more likely to be afflicted by 
the bovine, the older by the human or- 
ganism The bovine form is commoner 
in rural areas and the human form m 
urban zones Raxv coxv’s milk is the 
source of the boxine infection, personal 
contacts of the human According to 
Nobecourt and Briskas,^*^* tuberculous 
meningitis as a complication of tuber- 
culosis develops most c(»mmonK m the 
spring or summer The interval between 
the beginning of the tuberculous infection 
and first meningitic manifestation was 
xerv x^ariable, 3 to 2(J wetks Inxestigat- 
mg the neuro])athologic featurcN <»f tu- 
berculous meningitis, Beres ancl Helt- 
zer''" found an extension of the inflam- 
matorv process int<'> tlu* cortex resulting 
in foci of encephalitis 1 he tubercles 
xxere seldom found m great numbers 
except x\hen there was blood stieam 
dissemination In a few' cases, they dis- 
coxered a cortRal tubercle pre-existing 
the meningitis, and apparently responsi- 
ble for It 
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Test for Tuberculous Meningitis 

— For the early recognition of the tuber- 
culous nature of a meningitis, Gugliel- 
min'"® recommends the tryptophan test, 
performed as follows : ]\Iix 3 cc of spinal 
fluid with 15 cc. of concentrated hydro- 
chloric acid Add 3 drops of a formalde- 


hyde (2 per cent) solution. Over this 
mixture stratify 2 or 3 cc of a 0 06 per 
cent solution of sodium nitrite. If tryp- 
tophan IS present, a violet ring will ap- 
pear at the point of contact between the 
2 fluid layers Occurring within 3 minutes 
it indicates a tuberculous meningitis. 


MIGRAINE 

By Eli Marco vitz, M D 


\Ary little progress has lieen made m 
the treatment of migraine lM*gotamine 
t<iitrate continues to be the most effica- 
cious treatment in most cases 

Mechanism — J. R Graham and 11 
(! Wolft''^’^ found that changes in the 
intensity of the migiame headache <irc 
close!} relatefl to changes in the amj)li- 
tude of pulsations of branches of the 
( \ternal caiotid arteiies loiUois which 
d(cieastd the amplitude of the piilsa- 
tl^)n^ « (/ . imiiiual prcNsuie on the com- 
mon carotid ait(‘i\ were acc om])ani(‘d 
1)\ odiutioi) in tli( mtcMisitv of thc‘ lu'ad- 
.uIk mil llie iitlua Ii<ind, distc*ntion of 
tli( t(in])oi<d <in(i\ I)\ (*\])C‘i ini(‘nt<il 

nuiea>i ol th( inliainuial Indiostatu' 
pr( sNiiia* j)ioduc(d p<ini I'lgotamiiK* 
taitrate, while diinmislmig the int(‘nsit\ 
ot the* headache, i educed the* <iin])htude 
ot the puFatioii I)\ a] )f)i oximat(‘h 50 
pci lent riie <iuthois coikIikU* that 
then re-^uliN support the \H‘W that the 
litMd pain ot the migraine attack is pro- 
<liu(d h\ distention oi tlie cranial ai- 
leius and that the tcnanmation of the 
luxidache I)} eigotamine tartiate is due 
to the capacit} of this agent to constrict 
the cranial arteries and thus reduce the 
amplitude of the pulsations 

Etiology — Various factors continue 
to be regarded as important m the 
etiology of migraine. P. Matzdorff^^* re- 
ports 12 cases of migraine following 


cranial trauma lie insists that “cide- 
quate” trauma is necessary before it 
can be consideied an eliologic factor 
Mild cianial tiauma is deemed insuf- 
ficient to accotint for migraine headache 
Idle same author'^ ^ cites cases in wdiich 
fe\er, infections, and s}])hihs seem to 
play a part in the etiolog} 

G. r. llartsock aiul h' j Mcdhirr^- 
hehewe that alleigic pluMioinena are the 
etiologic hictors in most cases of mi- 
giaine I'hcy state th<it 75 pei cent of 
cases are helped I)\ <dlergic tu\'itnient, 
30 pc‘r cent coinpk‘tel\ ,ind 45 per cent 
parthilK ( )nl\ 25 pc‘i (c*nt, according 
to th(‘n Inidings, au‘ not hclpc^d h} these 
nu<ins d he\ hcdie\c‘ that in st«ites of 
hitigiK* or emotional npsca luptujKUi- 
stalsis (Kc Ill's, with consc‘( jiuMit st<isis or 
u‘\c‘isc‘ pc'iistalsis ddns cuMtes a con- 
dition l<i\oiaI)lc‘ lor tlK‘ ahsoijqioii of 
whole ])iot(‘in molecule's, which is prob- 
ably neccssai} in ordc'r to jiroduce a 
reaction in the shock oig<m ddiey add 
tliat with ergotamiiu' taitnite hcMdacIu's 
are onlv allayed, and that <iltacks come' 
at more frequent inte'rvals, so that little* 
IS gained by ergcjtamme tre'atment 
Occurrence in Children — IT ^ 
Riley*^’^ discusses the occurrence of mi- 
graine in children, and points out that 
when migraine occurs in early life it usu- 
ally is the ophthalmic type and is fre- 
quently accompanied by gastrointestinal 



NEUROLOGY 


209 


symptoms. In many cases the gastro- 
intestinal disturbances may replace the 
headache (migraine equivalent). He 
advises that vrhen children present re- 
peated gastrointestinal episodes, inquiries 
should be made into the occurrence of 
migraine in the family. He has found 
that cyclic vomiting in children is often 
replaced by migraine in later life. He 
also notes that migraine in children tends 
to disappear at the onset of puberty, 
only to recur frequently at the meno- 
pause. 

Treatment — W. G. Lennox^ ^ com- 
pared the action of ergonovine, a newly 
isolated alkaloid of ergot, with that of 
ergotamine in patients with migraine. 
He found that by oral administration 
ergonovine was about as effective as 
ergotamine. Parenterally, howe\er, it 
was only about half as effective in re- 
ducing headache, but was accompanied 
bv less than half as many attacks of 
\omiting There is no correlation be- 
tween the relief of headache and vomit- 
ing The author has found that when 
a patient who is usually relie\ed by 
ergotamine has a very severe attack 
which does not respond to treatment 
ihen an additional injection of 2 cc of 
cibalgine (an amidopyrine prcjiaiation ) 
will ])roni])tly bring relief. 

lie ad\ises that if ergono\ine pro\es 
to be effective in anj case, it should be 


used in preference to ergotamine. It 
should not be used in pregnancy be- 
cause its action as an abort ifacient is 
stronger than that of ergotamine. 

The termination of headaches bv ergot 
alkaloids cannot be explained by the 
accompanying circulatory changes, for 
similar or even greater changes in blood 
pressure, blood flow, blood concentration 
and heart rate can be brought about by 
other agencies which do not stop mi- 
graine headaches. Neither do the ergot 
alkaloids act by a paralyzing action on 
the svmpathetic nervous svstem to pro- 
duce dilatation of spastic cerebral ves- 
sels, nor by the anesthetizing of ])ain- 
carrying sensory fibers. Their action 
seems to be one of stimulation, causing 
a “tightening up‘* of the vascular sv stem 

The effective component in these erg( »t 
alkaloids is not the oxytocic principle, 
but the fraction which causes contrac- 
tion of the arteries and depression of the 
heart rate. 

To prevent the occurrence of nausea, 
vomiting and muscular cranqis vvTich 
frequently accompany the administration 
of ergotamine. M E ()’Siillivan and 
T Raybin**"' recummend the use ot 
calciuin gluconate and vitamin \) between 
attacks At the time of the attack also, 
intravenous calcium gluconate inav he 
Used m conjunction with the adminis- 
tration of ergotamine tartrate. 


MULTIPLE SCLEROSIS 

By Eli MARcovnxz, iM O 


d'here lia\e been no fundamental con- 
tributions to our knowledge of the etiol- 
ogy or to the treatment of multiple 
sclerosis during the past year 

Pathology — Continuing his studies 
on the vascular background of the le- 
sions of multiple sclerosis, T. J. Putnam, 


with A. Adler"*‘^ made glass ]>Iate ic- 
constructions of plaques occurring in 
multiple sclerosis. The> conclude that 
the vascular architecture of the lesions 
of multiple sclerosis is diaracterist k 
Small plaques tend to surround engorged 
veins, which are gnarled an<l tortuous 
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If a thrombus occurs in a vein, an area 
of fresh degeneration appears in close 
relation to it. There is usually an in- 
crease of capillaries in sclerotic plaques, 
but a decrease may also be found. 

On the other hand, G B Hassin^' 
insists that in multiple sclerosis the 
changes m the myelin are primary, and 
that these changes occur as a direct re- 
sult of some toxic process He denies 
that vascular changes, c g., \enous 
thrombosis. ha\e any primary influence 
on the production of the myelin changes. 

Pathogenesis — In view of the studies 
which ha\e tended to show that in mul- 
tiple sclerosis there is an abnormal 
hpo]}tic acti\it\ in the blood serum due 
to an increased lipase content, K C 
Swan and H 15 M\ers*^'^ made repeated 
lipase determinations over a period of 
18 months on the serums of patients 
with multiple sclen>sis In onh I case 
was tlierc definite (wuhnuc* of lijiolvtK 
aetivitv III the scrum, .ind this w <is ,il)sent 
111 a latei determination 'fins c<ise w<is 
llie onlv oiU‘ which had not shown clnii- 
c<il c\](lc‘iKt‘ of pro,^i essioii of the cliscMse 
within 1 vear of the deten mmations 
1 heir stu(l]<‘s reveal no substantial evi- 
dmee to su])]>oil the coneept that <il)noi- 
mal lipolvtK aetivit} of the sci um is 
]>U‘sent in multi])le sclerosis 


Clinical Pathology — S M. Dilen- 
berg^^ compared the spinal fluid find- 
ings (cell count, globulin, total protein 
and gold curve) in clinically active and 
inactive cases of multiple sclerosis. He 
found that active cases tended to show 
slight abnormalities in these features 
more frequently than inactue cases. 

Treatment — G. SchaltenliraiuD’^^* has 
obtained his best results m multiple 
sclerosis hy means of diets high in raw 
food and in content of vitamins A, 
B, C, and D. In discussing iirognosis 
he .states that an earlier onset indicates 
a better prognosis for life, whereas a 
later onset is iisiiallv accomiianied by a 
more rapid course 

R Af Brickner and I) I Snnons^^*^ 
re])ort on the use ol ergotamine tar- 
trate and benzedrine sulfate in muh 
ti])Ie sclerosis 11iev found that some 
patients showed a (himnution of sp,is- 
ticitv duiiiig a l(*vv hoin s following the* 
admniistialioii ol c‘i gotainiiu^ p<iu‘ntc‘i <illv 
and orallv Sonu‘tmu‘s this v\«is of pnic- 
lual value Ren/t'druu* v\<is inoic* coin 
monlv effec'livc* Morc^ than h.ill ol llu‘n 
cases reported an nicrcMsc^ in stuMigth 
and «i relaxation of spastic it v. vvIiiU* oiu*- 
third notc‘(l im])i ovcmiumU of tlu* intcmtion 
tic'iiKH', lollowing ihc‘ Use* ol l)CMi/c‘(I] nu' 
The tUithois i (‘commend <l trial ot cmcIi 
of these (hugs in imilti])lc‘ sclerosis 


MYASTHENIA GRAVIS 

R>v Km Marcovit/, M I) 


Although reliance is still placed on 
prostigmm in the treatment of myasthenia 
gravis, it has been found that in many 
cases It loses its efficacy, and that in- 
creasing the dosage may produce unfa- 
vorable results Numerous studies have 
been reported on the choline-esterase 
content of the blood of myasthenics m 


ail effort to clanfv the ])<ithopliv siologv 
underlying this disease Contrary to the 
theory that the symptoms are due to a 
more rapid destruction of acetylcholine 
at the mycmeural junction by increased 
esterase activity, most investigators 
agree that the difficulty is more likelv' 
in the impairment of the production or 
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utilization of acetylcholine. Prostigmin 
acts to impede the destruction of acetyl- 
choline by the choline esterase. 

Pathophysiology — F R. Fraser, M. 
McGeorge, and G. E. Murphy^^- used 
carbaminoyl choline chloride, acetyl 
choline chloride and acetyl B-methyl 
choline chloride (mecholin) by sub- 
cutaneous injection in cases of myasthenia 
gravis They found that these choline 
compounds produced a response similar 
to that of i)rostigmin, except that the 
res]:)onse w as much slower and also 
much more prolonged Choline itself 
had no effect. From these studies the 
authors conclude that the choline esters 
are utilized m the elaboration of a pre- 
cursor from which acetylcholine is set 
free at the myoneural junction, and that 
a defect m the production of acetyl- 
choline is present in nn asthenia gravis 

T Stedman and W R. RusselP^*^ 
found no increase over the normal in 
the amount of choline esterase in the 
blood of ])atients with myasthenia gravis 
11ie\ conclude, therefore, that the weak- 
ness of this disease is due to a deficiency 
111 the ])roduction of acetylcholine in 
ner\ous tissue, or to a defect in the 
mechcLiiism of its liberation The authors 
h\polhecate that the liody attempts to 
eom])ensate for this by decreasing the 
aiiioiiiit of choline esterase in the blood 
set uni, and Liter even in the blood cor- 
])uscl(‘s and tissues They believe that 
this state IS acconi] tallied b} a remission 
of s\m])toms 

.\ B. Corkill and A. H. Emiori^^'^ 
report that marked variations m choline 
esterase occur m normals and in patients 
with various medical conditions. They 
f<;und no correlation belvv^een the amount 
of esterase and the clinical condition of 
tlie patient. They also feeb therefore, 
that weakness does not depend on in- 
creased esterase activity, but that there 


must be a deficiency m the production 
of acetylcholine. 

Contrary to the findings of these in- 
vestigators. however, C. S. Hicks and 
M. E. Mackay^^'*"* found evidence of 
consistently higher choline esterase ac- 
tivity in sera from the blood of cases of 
myasthenia gravis than in sera from 
normal subjects. Also, sera from cases 
of myotonia congenita showed con- 
sistently lower choline esterase activity 
than the lower limits of normal sera. 

As part of their work on creatine 
metabolism (see section on Myopathies) 
A. T. Milhorat and H G Wolffi<>‘> 
studied patients with nn asthenia gravis. 
In this condition they found only a slight 
abnormality in creatine metabolism ex- 
cept possibly just before death, wdien 
there occurred some excretion of creatine 
in the urine and a diminution of creatine 
tolerance (the ability to retain ingested 
creatine) Tlie metabidism of creatine 
H normal during remissions, but is usu- 
ally abnormal during exacerbations. The 
metabolism disturbances mav vary with 
the degree of impairment of muscular 
function, but they do not precede the on- 
set of exacerbations Thev make their 
aj'ipearance after an obvious increase m 
weakness Where creatine metabolism 
is abnormal during exacerbations, im- 
prov'ement b\ prostigmin or e])hedime 
IS not necessanlv associated with a re- 
turn of the creatine metabolism to a 
normal state Furthermore, when the 
creatine metabolism remains abnormal 
des] )ite improv ement under treatmeiil 
with prostigmin or ephednne, the im- 
provement IS onh lemporarv. The au- 
thors conclude that the fundamental 
metabolic disturbance in mv asthenia 
gravis is not centered m the metabolism 
of creatine and creatinine, but that the 
metabolism of creatine is inv-olved sec- 
ondarily wEen the abnormal process has 
become severe Moreov'er, (3nce these 
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metabolic processes are seriously in- 
volved, the prognosis for life is grave. 

Treatment — J. L. Robinson^^'^ re- 
ports a case of myasthenia gravis in 
which, 111 spite of treatment with pros- 
tigmin and ephedrine, the patient be- 
came progressively worse, and finally 
nwnhund. He then administered m- 
sulin, 5 units 3 times daily, plus 3 
tablets and 1 ampule of prostigmin 
dail}. There ensued a remarkable im- 
provement; the patient was up in a few 
davs, and in 2 weeks had resumed her 
normal duties At the time of the report, 
2k» months after the start of insulin 


treatment, she was still well, and was re- 
ceiving 5 units of insulin twice daily, 
and 1 tablet of prostigmin 3 times daily. 

Foster Kennedy and Alexander 
Wolfit® were able to restore 5 patients 
with myasthenia to normal activity with 
the use of prostigmin, 4 other cases, 
liowever, after early improvement, 
showed a progression of s\m])toms in 
spite of increase of dosage In fact, in- 
creasing the dosage seemed to aggravate 
the myasthenic weakness, which some- 
times improved on reduction of the dose 
They found that (|timme aggravated the 
weakness of myasthenia 


MYOPATHIES 

I)V Ifm M vHcov iTZ, M 1) 


'Iheie lias been little progiess m the 
tieatment of the nnopatliies during the 
p<ist \c‘ai In liivotojua, quinine ])n)\(‘s 
(‘ftiLacious m most case's In the uius- 
iuhn d y st) i) phu's , glycocoll (timino- 
<iunc. acid j Is still used, foi \\<int of 
<in\ moic s] K'c die trcMtment 

I'lic most mipoittint coiiti ihutioiis to 
oin knowledge* of tlu* myopathies have 
toiiK* lioni the studies of \ 1 ' Milhoiat 
and II (j WoItP^*'* on the iiK'taholisin 
ot cieatine *ind cieatinme in various dis- 
eases which involve the muscles. 

Xonnall) crt'atinine is excreted m tlu* 
urine m amounts varying directly with 
th<‘ state* of development of the skeletal 
iiuisculatine; in other words, creatinine 
(‘xcietion IS proportional to the muscular 
mass. In patients with muscular disease 
the amount of creatinine m the urine is 
diminished In these states the creatinine 
output appears to be an expression, not 
of the amount of muscle per sc% but of 
the amount of efficiently functioning mus- 
cle tissue. 


I'reatiniina is not ])iesent in well- 
muscled adult mal(*s C u*<itme <ii)|)ears 
in sm<dl amounts in the ninu* of adult 
femak*s, and m l<iigt*i <unounts m the 
111 me of chiidu*!! Th(* cu‘atiiu* toU*iMnce 
is a m(‘<isure ol tlu* <ihihtv ot tlu* body 
to retain ingested (ie<itine Xormallv 
nearly tlu* (‘iitire ingest c'd <imount is le- 
tamed in disc'ases <dk‘cling muscles, 
cuMtme a])])eais in the ui nu*. (‘\c*n when 
the jiatieiits aie niaint»iiiu‘d on ,l cu‘atine- 
free diet This is usually accomp<inied 
by a diminution ol creatine tolerance 
III jirogressive imisuiLu dystioi)hy 
large amounts of eieatme an* oft(*n (‘\- 
creted The level of yreatinc* m the* mine 
and the imiiairment of cieatine toleiance 
are related to the amount of musculai 
disability In advanced stages of the dis- 
ease the entire ingested dose of creatiiu* 
may be excreted m the urine as creatine 
When amino-acetic acid is mgCvSted for 
short periods of time it appears to am- 
plify the defects in creatine tolerance 
These effects differ from the results of 
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prolonged injection of amino-acetic acid. 
The effects noted are out of all propor- 
tion to the effects of comparable amounts 
of nitrogen. 

In patients with muscular wasting the 
total creatine coefficient (mg. of creatine 
and creatinine per kg of body weight) 
diminishes as the incapacity of the mus- 
cle advances. 

The authors conclude that the creatine 
output and creatine tolerance appear to 
be an expression of the total mass of 
improperly functioning muscle, and not, 
per se, an index of the amount of wasted 
muscle or the primary site of the disease. 

The authors also investigated patients 
with Charcot - Mane - Tooth peroneal 
muscular atrophy, and patients with mus- 
cular involvement subsequent to periph- 
eral neuritis, anterior poliomyelitis, 
amyotrophic lateral sclerosis and so- 
called neuronitis In these cases they 
found that in the presence of muscular 
wasting the diminution in the output of 
creatinine appears to be directly pro- 
]jortional to the reduction in muscle 
mass 1'he amounts of creatine elimi- 
nated are smaller than are observed in 
])atieiits with progressive muscular dys- 
trophy with similar amounts of apfiarent 
muscular wasting Also the impairment 
m creatiiu‘ tolerance is less than in simi- 
larly incapacitated jiatients w’lth pro- 
gressive muscular dystrophy, and the 
administration of ammo-acetic acid is 
without effect on the output of creatine 
or on the creatine tolerance unless there 
is extensive wasting 1 low'ever, when the 
muscular involvement is so extensive as 
to include most of the skeletal muscula- 
ture, then defects m the metabolism of 
cieatine and creatinine may equal those 
seen m the advanced stages of pro- 
gressive muscular dystrophy Apparently 
as long as a large portion of the striated 
musculature remains intact the ability to 
retain ingested creatine is little affected 


In contrast to these processes char- 
acterized by decrease in muscular func- 
tion, the authors also studied cases show- 
ing a pathological increase in muscular 
activity, vis,, myotonia congenita and 
atrophia, dystonia musculorum defor- 
mans, and paralysis agitans. In myotonia 
congenita, dystonia and paralysis agitans 
there was no abnormality in creatine 
metabolism. 

In myotonia atrophica, where wasting 
occurs, abnormalities were found, e, g., 
a diminution in the excretion of cre- 
atinine directly proportional to the re- 
duction in muscle mass How^ever, in 
mild and moderate cases, creatinuria 
and reduction of creatine tolerance w^ere 
only of a moderate degree, less than in 
cases of progressive muscular dystrophy 
with similar muscular disability, and the 
ingestion of ammo-acetic acid did not 
affect the creatine tolerance. In cases 
w ith extreme involvement, large amounts 
of creatine were excreted, the creatine 
tolerance was seriously impaired, and 
ingestion of ammo-acetic acid caused an 
increase in the output of creatine and a 
further decrease in tolerance 

In short, the authors found that pa- 
tients with imotonia atrophica resemble 
more closely patients with muscular 
w'astiiig subsecjuent to disease of the 
nervous svstem than thcise with pro- 
gressive muscular dystrophy But the} 
Stress that these findings do not jll^tlfy 
any inference regarding the pnmar} site 
of the disease in mvotonia atrophica 
They also note that in anuolonia cam- 
genita the defects in creatine metahohsin 
closely resemble those (»ccurring in pro- 
gressive muscular clystro])!!} 

Clinical Observations — O. Maas^^‘* 
studied 57 families (5 were Jewish, the 
rest British or German ) in w'hich 1 or 
more members w^ere affected wath dys- 
trophia myotonica (mcotonia atrophica). 
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He made a number of important ob- 
servations Severe symptoms occur more 
frequently in the males, mild and sus- 
picious symptoms more frequently m 
the females, but it is probable that 
numerically the sexes are equally af- 
fected. The myotonic reaction is found 
more often on mechanical stimulation 
than on active movements, and all stri- 
ated muscle may exhibit the reaction 
Cases differ with regard to the severity 
and the location of muscular wasting 
Weakness may occur without definite 
wasting Hypertrophy or “pseudohyper- 
trophy” occurs but rarely In all his 
cases, not one was an instance of pure 
Thomsen’s disease (nnotonia con- 
j^enita ) Four cases had been so diag- 
nosed, but these were found to have a 
few wasted muscles or earlv cataracts 
The sex glands were found to be atro- 
phied in most vases, although m 2 cases 
of severe atroi)hv function was .ipiiaieiitlv 
pt i servtd 

In niaiiv supjiosedlv healthv lelatives 
suspKious nivotonu le.utioiis or sus- 
pu lolls wasting ol muscles or suspicious 
Kiis .iltvratioiis vvvne observed 

'I lu disease olteii begins in eailv 
iliildhood In f.mnlu's in wliuli 1 definite 
v.ise ovmired neailv all the otliei siblings 
showed either delimte oi more or less 
siispKious s]ons of till disease 'I'he 
voiinger siblings were otten seveielv af- 
ki ted, es])eciall_v the voiingest m.dc The 
vounger meniherb, tend to become affected 
.It progressively earhei ages d'he dis- 
ease often affects members of succeeding 
generations, and seems to be transmitted 
as a dominant characteristic However, 
more than 1 genetic factor may be in- 
volved, It may be transmitted by per.sons 
unaffected with signs of the disease In 
succeeding generations there is a ten- 


dency to progressive physical and mental 
deterioration. 

Treatment — L C. Kolb, A M Har- 
vey and M R. WhitehilF^^ report on 8 
cases of myotonia atrophica and 1 of 
myotonia congenita They found that 
quinine abolished myotonus but had no 
effect on muscular strength. Prostigmin 
increased the myotonus and directly an- 
tagonized the full therapeutic effect of 
quinine Parathyroid extract, potassium 
chloride and adrenal cortical extract all 
failed to reduce myotonus. 

Parathyroid extract and adrenal 
cortex have been used by L Berman^^- 
111 progressive muscular dystrophy with 
apparently good effect On the theory 
that the parathyroid and the adrenal 
cortex hormones were most definitely 
involved in the disturbance of sugar and 
phosphocreatine niet.ibolisin in this dis- 
ease, the author administered these hor- 
mones 111 22 cases luftecm showed 

mai ked mijiroveinent with a rise in blood 
sugar and blood cholesterol, normaliza- 
tion of the blood sug.ir tolerance curve. 

I eduction in c retitniuri.i .uid :ui increase 
111 creatine tolerance 

1, h' Bendet"’ re|)orfs good results 
with glycocoll m ret. u ding the jirogress 
of jiseiidohv ]H‘rl I o])hic progiessive nnis- 
ciilai (Ivstrophv The dos.ige recom- 
mended is .s ( im twice daily for children 
under 10 yeais, and 5 < Im times daily 
for children over 10 years lie also 
recommends glycocoll electrophore- 
sis. In the latter procedure he advises 
the addition of mecholyl to the glyco- 
coll solution Mecholyl .acts as a vaso- 
dilator and helps the ab.sorption of 
glycocoll into the tis.siies A further re- 
finement IS the use of imadyl inunction 
with vigorous massage to the part to be 
used for iontophoresis. 
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TUMORS OF THE BRAIN 

By Robert A. Groff, M D, 


Diagnosis— Aids to the clinician in 
making an early diagnosis from the his- 
torical data of a patient developing a 
brain tumor is given by F. M R. 
W^'alshe This writer states that the 
clinical course of an intracranial tumor 
is likely to follow 1 of 4 main lines of 
development. 

The first is characterized by the re- 
currence of generalized epileptic fits. 
When such convulsions make their ap- 
pearance in a middle-aged person they 
should give rise to suspicion of tumor 
Jacksonian fits may also occur as an 
early sign of tumor of the brain, but 
are less common. 

The second and most common mode 
of onset is that in which there develops 
signs and symptoms of increased intra- 
cranial pressure : namely, headache, vom- 
iting and papilledema (choked discs J. 
Tlie headache is characterized in most 
instances 1)\ awakening the patient in 
the earh morning hours and is most 
^e\ere during this time The pulse may 
be shm', a not infrequent sign except 
m the patient \Mth a rapidly growing 
glioma A high degree of papilledema 
may exist with normal MSion 

The third mode of evolution is that 
in which there is exidence of a pro- 
gressive local lesion Slowly developing 
weakness of one side of the bod\ is an 
example. WaKhe states, however, that 
paralysis agitants without tremor ma> 
give a similar picture and mentions 2 
cases in wdnch the patient was suli- 
jected to a craniotomy 

The fourth mode of onset described 
by Walshe is seen m patients who de- 
velop metastatic carcinomatous lesions of 
the brain. These lesions, usually niul- 
tiple, may produce marked disturbances 


characterized by muttering, delirium, 
gross defect of memory and confusion. 
Meningeal involvement by metastasis 
may produce signs which are suggestive 
of meningitis. Carcinoma cells have been 
found in the spinal fluid on rare oc- 
casions. 

The suspicion of a diagnosis of brain 
tumor having been aroused, the next 
problem to consider is : Is there a tumor ? 
Where is it located? What is its prob- 
able nature? These questions are an- 
swered by Dott.^i'» According to thi^ 
writer, the histological character of the 
tumor and the exact boundaries of the 
lesion are just as important as the diag- 
nosis of an intracranial growth. The 
examinations which help us in answer- 
ing these 3 questions are : 

Roentgenography — This study ma\ 
give very valuable information. Calci- 
fication m the tumor may be demon- 
strated, erosions or hyperostosis of the 
skull and erosions of the foramens of 
the cranial nerves may be visualized 
Calcification in the flax and ])ineal gland 
permit recognition of a shift (»f the struc- 
tures from their midline position \\ iden- 
ing of the suture lines, decalcificatinn of 
the choroid processes and accentuation 
of the digital markings are signs of in- 
creased intracranial j)ressure. 

Lumbar Puncture — Accor<ling 
Dott the danger of this procedure in 
cases of increased intracranial piessuie 
Is greath overemphasized. It it is done 
bv a competent neurologist, valuable in- 
formation may be obtained. 

Ventriculography — This is iitcessarv 
ill about 40 j)er cent of patients m whom 
a diagnosis of a mass lesion within the 
skull lias been made, according to D(»tt 
He States that this diagnostic test should 
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be followed immediately by a craniotomy 
or craniectomy, depending upon the lo- 
cation of the lesion. 

Encephalography — This is employed 
only to supplement a ventricular injec- 
tion of gas which has inadequately filled 
the ventricles. 

Cerebrovascular Roentgenog- 
raphy — This is also advocated. Col- 
loidal thorium dioxide is injected into the 
exposed internal carotid artery. The ar- 
terial displacements around the tumor 
may give exact information as to its ex- 
tent This method is of special value 
m patients in whom aneurism is sus- 
pected. 

Biopsy — Thih may lie utilized ac- 
cording to Dott by means of a trephine 
with an exploring cannula over the le- 
-,ion This procedure may be performed 
when a glioblastoma, the most malignant 
t\pe of glioma, is siisjiected. Opeiation 
111 these patients does otYer much in the 
lelief (»f s\m])toins and the jirolongation 
of lit( lun tills rtN'isoii. Operation is usu- 
.il]\ undesirable 

If the clinual examination is sup]>Ie- 
iiK‘nt(*d b\ one or more* of these sp(*cial 
pi (K e(lur(‘s, a correct diiignosis of tumoi 
«in(l Its location c<ui be made* m pei 
cent oi t asc‘s, <iccording to l)ott Fhe 
histoIogicMl niituic* of the tumor c «ui be 
foiecasted with rtaasoiiablc^ cc‘rtainl\ in 
70 pel cent of casc*s 

Value of Signs - Certain signs ha\c‘ 
bcaai ascribed to a ])«iriRular p<iit of the 
1)1 <mi when tlait p<irt is nnohed b_\ a 
lesion, c*s])eciall_\ one of \ascular origin 
lirain tumors, on the otlu‘r hand, not 
oiiK cause a dc^st ruction of the area in 
whicdi they grow but usually add to the 
picture the efi'ects of increased intra- 
cranial pressure The natural question 
that arises is Are the signs presented 
by tumors of the brain reliable aids m 
localization, and which are the most 
trustworthy ? 


Bamford^^^ has attempted to answer 
this question by studying the signs in 
a series of 306 verified cases, 56 of which 
were midline tumors. The accuracy of 
signs is presented in the following table * 

Percentage 

Accurate 


Objective sensory changes.. .. 96 0 

Paresis or paralysis 94 2 

Facial (central and peripheral) . 91.0 

Hoffman sign . ... 90 6 

Jacksonian epilepsy 90 5 

Hamstring reflexes . 90 0 


The interesting fact concerning this 
table is that facial paralysis and the 
Hofifman sign are included. Sensory 
changes cunousl\ enough are a shade 
more accurate than motor weakness. 

Among the signs that are less ac- 
curate, the following give* the percentage 
accurate • 

lVi( entage 
A coin ate 


Third cranial nerve 12 5 

Sixth ciainal nerve 54 2 

Tiltii cranial nerve (niotoi) 73 7 

Patellar reHi \es , 75 0 

h'lfth tianial ncive (sensorv) 7()(S 

Suhjt live sc iisorv 70 8 

\c liilles retie \c*s 77 0 

Xhdonnnal ieilc\cs 77 5 


1 lu aiitlioi comnumt s iqiou the fact 
that, ill tills sei ic‘s, 12 patients ])resented 
a confusing clmiCiil pic line* and, in those 
patients, tin* facial wt*akness and oC“ 
(Hire nee ol jacksoinan epile])s\ were the 
gieatest aids in localization 

Mental symptoms- \s an aiiswaT to 
the {|uestion, what is th(‘ fre((uency of 
occuiienc'e, natuia* <ind loc<di/ing \alue 
of abnoiinal mental reactions during the 
course of a jiatient developing a brain 
tumor, Keschner, Bender and Strauss'^ 
studied a series of 530 case histones in 
which the diagnosis of brain tumor had 
been verified These observers found 
that there were no mental symptoms spe- 
cific for cerebral tumor. The incidence 
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of mental symptoms is almost twice as 
frequent in patients with supratentorial 
as in those with infratentorial tumor of 
the brain. 

Disturbance in memory is predomi- 
nantly more frequent in persons with 
supratentorial than in those with infra- 
tentorial growths. Complex visual and 
auditory hallucinations are more frequent 
in patients wdth tumor of the temporal 
lobe Crude auditory hallucinations are 
most common on the side of the tumor, 
whether the tumor is located above or 
lielow the tentorium. Localized tactile 
hallucinations indicate the parietal lobe 
opposite the side of the hallucination as 
the seat of the tumor. 

I’.sychic disturbances of the most se- 
vere and varied types are observed in 
patients m whom the tumor involves 
both sides of the brain. 

Psvchogenic reactions are determined 
mure frequently by phjsical or subjective 
disabilities and the total personality of 
the patient than by the location of the 
tumor 111 any one part of the brain. 

'riic iiatliogenic factors in the produc- 
tion of mental symptoms, in tlie order 
of tlieir importance, are (a) Involve- 
ment of b(jth sides of the brain; {b} 
increased rate of development of svmp- 
tonis of tumor of the brain in general, 
(( ) rapidity of the tumor growth; (t/) 
sudflen ajijiearance and rapid develop- 
ment of intracranial hvpertension, and 
( (■ I sui)ratent(.n'ial location of the tumor 
'I'lie af;e, general condition and preinor- 
liid personality of the jiatient inodifv 
tlie quality of the mental reactions to 
plusical svinptoms. 

Special Examinations — Olfactom- 
etry — -In 1935 Elsberg described a 
new and simple method of quantitative 
estimation of the sense of smell. This 
method emploved the injection of an odor 
into either one or both nostrils during 
a period of voluntary cessation of breath- 


ing. Vaiying quantities of saturated 
odorized air are injected into one or both 
nostrils The smallest volume of this 
odorized air injected during cessation of 
breathing that can be recognized before 
another breath is taken, is called the 
minimum identifiable odor (M. I. O.) of 
the substance used. Elsberg found for 
ease of determination and practical use 
coffee and citral were best substances. 

Olfactory fatigue is determined by the 
stream injection of odors, forcing 
odorized air through one or both nostrils 
for a certain length of time and then de- 
termining the length of time it took for 
the patient to regain his sense of smell 
for the previously determined M. I. O. 

These 2 procedures, the determination 
of the M. I. O. and degree of olfactorv 
fatigue, have been found by Elsberg and 
his coworkers to be useful in the locali- 
zation of brain tumors. 

A critical review of the value of these 
determinations has been published b_v 
Elsberg and Stewart.^ Thev employed 
olfacti imetry on 300 patients, 150 which 
became subse(|uently verified brain tu- 
mor patients and 150 of which suffered 
from an intracranial condition other than 
tumor. 

The olfactory tests have no value for 
the localization of subtentorial growths 
(posterior fossa) and pituitary tumors 
unless they have invaded the suprasellar 
region and compressed the olfactorv 
jiatliwavs Tins grouji rejnesented 4** 
patients, leaving a total of 101 patieiit- 
with verified brain tumors from wliuli to 
base the value of the tests 

Seventy-five patients (74 2 (lei vent i 
were correctlv diagnosed, 23 luitients 
(22 9 per cent) were not localized and 
3 patients (2 9 per cent) were incor- 
rectly localized by the olfactory tests 

Tumors in the frontal region were 
correctly localized in 44 out of 51 pa- 
tients (86 per cent). The characteristic 
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olfactory pattern in this region was for 
a small extracerebral growth, an increase 
in the M, I. O, (reduction of the sense 
of smell), and for a bilateral lesion an 
increase in the M* I. O, on both sides. 
Olfactory fatigue w^as not prolonged. 
Tumors within the frontal lobe caused 
an elevation of the M I O ; in other 
words, a reduction in sense of smell. 

Tumors in the temporal region were 
correctly localized in 6 of the 7 patients 
(85.7 per cent). The olfactory pattern 
for these growths was a normal M. I. O , 
but a prolonged olfactory fatigue. The 
longer the fatigue period the deeper the 
tumor w'as situated. This pattern w^as 
show’ll in parietal and occipital lobe tu- 
mors hkew’ise 

In 81 ])er cent of the 150 patients 
who did not ha\e a tumor, the olfactory 
tests gave no evidence of a localized le- 
sion Where a lesion was demonstrated, 
there was clinical evidence of such a 
lesion If the olfactoiw tests indicated 
that there was a localized lesion, there 
was d 73 pel cent probability that the 
patient liad a neoplasm 

d'hc value ot these olfactoiy tests is 
in tlu‘ diagnosis of supi atentorial tuiiioi s, 
pai ticul<irl\ frontal and tc‘mporal lol)e 
tuinois, <ind the* differentia! diagnosis ot 
frontal and cerebellar tumors 

Ayala Index -lu (i \val<i 

suggested 111 the ( icnnan literatine the 
rachidian (jiiotient as a means of readv 
differentia! diagnosis of an expanding 
intracranial lesion and other causCvS of 
increased intracranial jiressure The 
\alue of tills index was not estimated hy 
either Ivnghsh or \merican investigators 
until tile paper of N Savntsky and M M 
Kessler^ appeared These waiters have 
given us an idea of the \alue of the index 
by studying a senes of 130 patients, 51 
of whom had an expanding lesion within 
the skull and 79 had increased intra- 
cranial pressure from other causes. 


The index is obtained by performing 
a lumbar puncture with the patient in 
the recumbent posture The head and 
neck are kept in the same plane as that 
of the vertebral column and the thighs 
are not flexed so sharply that they cause 
abdominal compression. An ordinary 
lumbar puncture is performed and a 
water manometer used to take pressure 
readings The patient should be com- 
pletely relaxed at the time pressure read- 
ings are made and great care should be 
exercised in not losing any fluid before 
the initial pressure is taken Savitsky 
and Kessler suggest that a constant 
amount of spinal fluid should be removed 
— 10 cc — and then take the final pres- 
sure 

The Avala index is iisuallv computed 
as the product of the final iiressure and 
the amount remoxed divided In the initial 
Ihnal jiressure 
Initial pressure 
centinielers ot thud lemoved Vvala 
index [h)r e\<iin])le, in a case of otitic 
250 


pressure thus 


X cubic 


h\ (In K'ephalus, 


300 


10 S3 (high 


index) and in c<ise of an c'xpaiiding le- 
100 


Sion 


300 


10 


3 3 (low index) 


I hcsc authoi s laixe found that tlu‘ index 
is of value* onlv in c<is(‘s of which the 
iiiitixil piessuu* Is above* 140 mm of 
w at(*r 


Index liKkx 
\lK)\e S S l^dow S 

Braui tiiinoi S 31 

P>i am abscess 1 11 

Intracerebral hemor- 
rhage — 2 

Intracranial aneurism — 2 

Hypertensive vascular 


disease . . 36 2 

Hydrocephalus (otitic 

and sphenoiditic) 6 — 

Meningitis . 9 1 

Subarachnoid hemor- 
rhage 4 — 


Iiidtv 
1 1 oin 

5 to S 5 
() 


3 

1 

1 

1 
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1 he greatest value of the Ayala index, 
according to these writers, is m differen- 
tial diagnosis of otitic or sphenoiditic 
hydrocephalus and brain abscess. In 
every instance except 1, brain abscess 
gave an index below 5, the exception 
being m a patient where the abscess had 
ruptured into the ventricle and set up a 
meningitis. The second aid given by this 
determination is in the differential diag- 
nosis of increased intracranial pressure 
caused b}' vascular disease and brain 
tumor, the presence of an index figure 
below 5 being in favor of a space-taking 
lesion The index gives no assistance in 
determining the presence of a chronic 
Mibdural hematoma. 

No attempt was made on the part of 
the authors to explain the physics con- 
cerned in the production of these figures 
They stressed, however, the necessity of 
performing the test under uniform con- 
ditions and that special attention be di- 
lected to tile details of the manometric 
determinations The writer wishes to 
add that thi^, test should never be per- 
formed when the patient is suspected of 
liarbormg a siiace-taking lesion in the 
])ostenor to^sa, and in all jiatients whose 
|)ressure high, unless neurosurgical 
iiK<ins <ire at hand should an untoward 
1 eaction occur 

Meningiomas of the Posterior Fossa 

kas(IoKk\^-“ reports a sencN of 12 
cases of meningioma m which the tumor 
occuned in the posterior fossa Two of 
the 12 tumors were on the right side, 9 
on the left and 1 m the midliiie Three 
were of the Hat t\pe, of which 2 weie in 
the cerel)ell()iM)ntme angle In none of 
the cases was the nature of the tumor 
suspected before operation 

The clinical features of these cases is 
the early a]>pearance and severity of oc- 
cipital headache in each patient. The 
length of history did not exceed a year 


in 10 of the cases and in several the 
duration w^as a few" months. Local ten- 
derness on percussion is more marked 
in patients having meningiomas than in 
those of other tumors of the posterior 
fossa. 

The average age of the patients was 
38.6 years, the youngest being 28. Seven 
of the patients w'ere males, 5 w"ere fe- 
males. Other observers have n< >ticed the 
slight predominance of the male to the 
development of meningiomata. Whether 
this is due to a difference in structure 
of the meninges in men and women, or 
to a greater exposure of the meninges in 
men to trauma, is chfiticult to decide. One 
of RasdoIsk}’s cases suggests the ]>rob- 
able role of trauma 

A roentgenogram of the skull does not 
help as much as in the diagnosis of 
supratentorial ttiiiK )rs RoentgeiK >gra} )hic 
changes in the skull were observed in 
only 3 of the 12 i)atients. In 2 instances 
the occi])itaI lx me at the site of the tumor 
was eroded and in 1 there was increased 
casculanzatK^i in the hone in the region 
of the tumor. 

Rasdolskx grouped his cases into the* 
following clinical \anants* 

1 Lasilar t}])e (2 (.ases ) The tumor 
IS frequently h»cah/e(l undtu* the brain 
stem, making raclical remo\al difticult 
The clinical characteristics of this type 
are multi] vie ])aresis (»f cranuil nerves, 
invoKeinent of the long lract^ and ab- 
sence of the signs of increased intiacm- 
nial jvressure I erthelkir sigii>, are iisualK 
absent Tlu course is heingii when oiih 
one '^ide of the ])ostenoi fossa is ui* 
\olved, aii<l more r<i])i(l when the tunior 
is bilateral, ]Mvssihl\ owing to bilateral 
im])lication of the \agus ne*i\c 

2 Cisternal type (2 casts) dhis 
tumor is located between the medial sur- 
faces of the cereMlai heniis])here over 
the vermis. The onset of illness is 
usually" with attacks .>f (»ccipital head- 
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ache following inordinate physical effort, 
otherwise the couri^e is that of increased 
intracranial pressure. These patients 
may at any time suffer a sudden increase 
111 intracranial pressure by descent of 
tumor into the foramen of magnum, caus- 
ing medullary compression and death. 
No cereliellar signs or cranial nerve im- 
plication can be demonstrated in these 
patients. Usually the tumor can be re- 
moved easily. Localizing, but not path- 
ological, diagnosis is made by ventricu- 
lography 

3 Cerebellopontine angle t}pe (2 
cases ) The location of the tumor de- 
termines the clinical picture If the tumor 
grows anteri(jrly toward the acoustic 
meatus, the s}mptoms and signs are 
identical with a neuroma of the eighth 
cr<uiial ner\e If it grows ]>osteriorly and 
lateral!} . cerebellar signs nia\ predomi- 
nate The author’s cases were identical 
with the clinical course of an acoustic 
neuroma Roentgenographic changes in 
tlK‘ ugion of the j'lorous ac(justius and 
the ])\ laniid f<i\oi the dnignosis f)f acous* 
lu lumronia 

4 l\iiame(h<in t\]>e (1 case) This 
vainint includes tumors in the midlinc*, 
hetw een the cerebellar hennsjihere or just 
lateral to the midline, and superior to 
(Hie of the heinis])heres 'Fhe chief 
complaint m tumors m this location are 
occipital jiains, followed In signs of 
nnoheint'iU of the brain stem or a quad- 
iigcainnal sMidrome (pai<il>sis of asso- 
( ]<it(‘(l oc ulai mo\emc‘nts) Removal of 
lhc*s(‘ tumors is usuall) vein difficult be- 
cause of the close association of the 
tumor to the venous sinuses 

5 Cerebellar tv pe ( 3 cases ) The lo- 
cation of these tumors is the lateral part 
of the posterior fossa, arising usually 
from the walls of the lateral sinus The 
cerebellar hemisphere on the side of the 
growth IS compressed, giving varying 
degrees of signs 


6. Supracerebellar type (2 cases). 
Tumors of this type lie on the superior 
surface of the cerebellum away from the 
midline. In addition to cerebellar signs, 
honionomous hemanopia sometimes oc- 
curs owung to compression of the hemo- 
lateral occipital lobe. Cerebellar signs 
appear late. The cranial nerves, espe- 
cially the facial, are involved only m the 
later part of the disease. 

Pineal Body Tumors 

The pineal body is subject to tumor 
formation. The types of tumor are va- 
rious and recently S. J Bodmer and 
J. E ScarftU-^ m a report on a case 
of teratoma of the pineal body, have 
given cmbryolugical significance to the 
classification of these tumors. 

The ])meal gland or body arises from 
the epi])hvseal arch or dorsal arch As 
a result of its formation, all 3 embryo- 
logical huers (ectoderm, mesoderm, and 
entodeini) contribute to the structures 
of the hoflv Tins fact is borne out by 
considering the tv])es of tumors which 
have develojic'd in association with the 
])ineal body according to Rochner and 
vSearff, 

Ifpidenuoid tumors arise fiom cells 
which come from the ectoderm This 
t>])e of tumor has not been found in 
connection with the jiincal body 

Teratoid tumors are comprised of cells 
originating from both ectcxlerm and 
mesoderin Uiev resemble dermoids, only 
of more limited character It is the 
oj)inion of these authors that the 4 re- 
ported cases of dermoid of the pineal 
body should be classified as teratoid 
tumors. 

Chonoepitheliomas have been reported 
in conjunction with the pineal body. 
Askanazy has reported such a case. These 
tumors are primarily associated with the 
ovary and testis and arise from fetal 
epiblasts. In these tumors, there is no 
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evidence of ectoderm or mesoderm tis- 
sue, therefore they must have a special 
classification. 

So-called mixed tumors of the pineal 
body are of 2 types. One arises from 
the gland cells and is commonly referred 
to as a pinealoma. The second type 
arises from the supporting structure. 
Glioblastoma, ganglion cell tumors, sar- 
coma and hemangioma are representative 
of this type. 

Although this classification includes 
the various types of tumors, Bochner 
and Scarff state that these tumors not 
too infrequently present evidences of cells 
which can have no relationship to mature 
cells, the possible inclusion cells or the 
cell groups forming it. They suggest 
that the pineal cells have the property 
of multipotentiality 

The clinical manifestations of pineal 
tumors may be divided into 2 groups. 
The first is mechanical and the second 
glandular The tumor by virtue of pres- 
sure upon adjacent structures causes in- 
creased intracranial pressure. This 
pressure may be intermittent in the 
nature of a ball valve. By this mech- 
aiiKsm niidfrontal headaches and drowsi- 
ness are produced Pressure upon the 
(liiadrageminal plate (superior and infe- 
rior colliculi) may produce paralysis of 
associated upward ocular mo\ements, 
(Irooi)ing of the eyelids and, occasionally. 
\rg>l Robertson pupil. 

d'he glandular picture associated with 
these tumors is a precocity in the somatic, 
genital and psychic develo[)ment wnth 
actual maturity of outlook and function. 
The syndrome is called macrogenitosomia 
precox and occurs only in preadulescent 
males. This syndrome has been asso- 
ciated with 9 out of 19 embryological 
tumors and 4 out of a much more fre- 
quent adenomatous tumor of the pineal 
body Afacrogenitosomia precox usually 
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signifies an embryological tyi^e of pineal 
tumor. 

Bix'hner and Scarff report the case of 
a male 7 years old who had a teratoma. 
This lesion gave cellular evidence of all 
3 embryological layers and, in addition, 
presented w'ell-fornied teeth in various 
stages of development. 


Spongioblastoma Polare 


This tumor is one of the variants ot 
the glioma and is, therefore, an infiltrat- 
ing tumor. The frequency of its occur- 
rence can be gathered w^hen considering 
the statistics of Cushing. In his series 
of 862 cases of glioma, the spongioblas- 
toma polare w^as present in 3.7 per cent 
(32 cases). Echols,^-- reporting 12 
cases of his ow'n, w^as able to accumulate 
only 66 additional cases from the litera- 
ture in wdiich the diagnosis w^as certain. 
From this group of 78 cases, this author 
made a clinical and pathological analysis 
of the spongioblastoma polare. 

The general position of these tumors 
occurred m approximately 80 per cent 
of all cases along the cerebral axis, from 
the optic nerves to the medulla. The fol- 
lowing table gues the location r»f these 
78 tumors 


X umber 

Case;. Percent ajJr' 


Optic nerves and chiasiii 24 

Pons and medulla 25 

Cerebellum 13 

Cerebrum ivaimuN ^^be^) 

Basal ganglia , 4 

Mi>cellaneous . 3 


31 

32 

17 

11 

- 

4 


Pathology- -The ]»h\ skmI charactt i - 
istics of the tumoi are re<l<li'^h-gra\ , 
bluish-gray or whitish ainl either liini <»i 
soft. When the tumor vKX'urs in the 
cerebrum or cerebellum, it inav be cvnIic 
and the growth ma\ be in the lorin of 
a mural nrKlule The spnigiublasloina 
polare very rareh jireseiits ertlcunn ile- 
posits. 
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The microscopic appearance is a cel- 
lular tuiiKjr These cells resemble the 
unipolar and bipolar spongioblasts of the 
developing nervous system The proc- 
esses of the spongioblast are long, single 
and multiple The cytoplasm of the cell 
is scanty and either finely granular or 
homogeneous The nucleus is oval, con- 
tains scattered chromatin and usually 
placed in the center of the cell body. 
iMitotic figures and multinucleated cells 
are uncommon The cells grow along 
nerve fibers so that the function of these 
may be preserved in the area in which 
the tumor develops for some time. Other 
glial cells, such as astrocytes and oligo- 
dendrocvtes, may be found in the tumor 
and complete the jiathological ])icture 

Diagnosis — The clinical fe<itures of 
this tumor are a relatnel) long historv, 
averaging 23 months in ( iishing’s senes 
and 17 months in IvchoTs, and its ])re- 
(liIe<.tion for vhildien and voung adults, 
average age in these* 7S eases was 17 
V e<ii s 

."^poiigiohlastoma ])ol<ire of the o])lic 
iieiv(‘s, cliiasiii and liaets oecuis almost 
t‘\ehisue*I\ in eliildnn d he* tuiiioi mav 
invade* tile* eve .ind l)e se*e*n hv the* 
o])Iitli<ilinose ope* Roe*iitge‘n films mav 
show erosion of the aiUe-iioi chnoid 
proeess or e*nl<u g(‘nient of one oi both 
optic toraiinna 1^) reason of the tin 
nior's elose* assoenition with the* pitiii- 
mrv , It inav e<ins(* h_v popituitaiw dvs- 
finietion liv diiect ])H‘ssure 

Clinieall}, these tumors cannot he dif- 
fei e*ntiate*<l from other gliomas when they 
occur in the ce*iel)runi, basal ganglia or 
!)ons 

Treatment — Therap} is confined to 
surgical removal where the lesiem is 
accessible and x-ray treatment wdiere 
the lesion occurs in the pons and optic 
nerves and chiasm or tracts. Complete 
removal has been effected in certain 
cerebral and cerebellar tumors of this 


t}pe When the tumor involves one optic 
nerve, it can be removed completely 

X-ray treatment is said to prolong the 
life of individuals w^hose tumors cannot 
be removed 

Prognosis is dependent upon the loca- 
tion of the tumor Considering a group 
of 31 cases in wdiich operation was per- 
formed, the average survival period w^as 
26 months, with 10 patients living at 
the time the computation was made The 
longest survival period w^as 11 years 


RELAPSING JUVENILE 
SUBDURAL HEMATOMA 

Subdural Iiematoma is a collection of 
blood, cither liquid or solid, occurring 
between the dura and the brain over one 
or both cereliral hemisjdieres The eti- 
ology of this condition is trauma m the 
majontv of instances hut it may develop 
s])ontaiieouslv Although the hematoma 
UMiallv manifests itself clinically from 
several divs to several months or years 
after the injury, it has been known to he 
entirelv silent and discovered at auto])sv 
fioin (l(*ath due to othei causes. 

L M l)avi(lofl and C . (I !)vke’-' 
bring to oui <ittention the fact that m 
children a lieiiaitoiiai may occur as a 
1 esult ot a lu*ad ni|ur\ Vhsorptioii ol 
tli«it blood mav take phue spontaneoiislv 
without obliteration of the sac and the 
child make a good recovery Several 
vears hitei a scrond head injury mav 
])reei])itate bleeding into the alreadv jires* 
ent sac and svmjitoms of subdural hema- 
toma develo]) which reijuire surgical 
intervention To this seijuence of events 
they hav^e suggested the name relajising 
juvenile subdural hematoma 

The basis of their observation is made 
upon 4 cases. The ages of these patients 
w’ere 6, 14, 16 and 18 years In each 
case record there was a history of a 
previous head injury anywhere from 5 
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to 11 years before admission to the 
hospital. The children recovered from 
the injury and, from 2 to 12 months 
prior to admission to the hospital, they 
sustained a second head injury from 
which their symptoms and signs de- 
veloped, necessitating hospitalization. 

In each child, examination revealed 
a moderate degree of increased intra- 
cranial pressure and very few localizing 
neurological signs. Two children pre- 
sented a visible deformity of the skull, 
uniform enlarged head and localized pro- 
trusion of the right frontotemporal re- 
gion with associated ipsolateral exoph- 
thalmos 

The findings upon which these authors 
base the fact that a hematoma formed 
after the first head mjur} and absorbed, 
leaving the sac, and the second injury’’ 
to the head precipitated bleeding into the 
sac, are contained in x-ray pictures of 
the skull In each of the 4 cases there 
were definite changes in the skull on 
the side of the hematoma These changes 
ccjiisisted of (aj Kle\ati()n of the sphe- 
noid ridge, superior orbital plate and 
superior orbital ridge; (h] deepening, 
widening and lengthening of the middle 
fossa; (r) disappearance of or indistinct- 
ness of the oblu|ue line delineating the 
])osterolateral w^all of the orbit; (d) 
atru]dn of the inferior and lateral wall 
of the sujiraorbital fissure, (c)h\pertro- 
])h} of the frontal and ethmoidal sinuses, 
and (/) thickening of the skull 

I)a\idofF and Dyke explain the skull 
changes b\ the maintenance of sufficient 
pressure in the anternn' and posterior 
fossa for a sufficient length of tune to 
cause ballooning or expansion of the 
malleable skull of the child and atrophy 
of the brain This occurs following the 
first head injury. Then the pressure 
w’lthm the skull decreases subsequent to 
resorption of fluid in the sac of the 


hematoma. As a result of this decrease 
in pressure, the accessory nasal sinuses 
hypertrophy and the cranial vault 
thickens. 

In those patients in wffiich the diag- 
nosis was made by injection of air into 
the ventricles directly or by lumbar 
puncture, there was evidence of a space- 
taking lesion. The ventricles w^ere nor- 
mal m size, displaced to the side oppo- 
site the hematoma, and the ventricle 
on the side of the hematoma was de- 
pressed slightly. 

Three of the patients w'ere treated by 
simple trephines and removal of the 
liquid clot by irrigation. The fourth 
patient was subjected to a craniotomy 
and the hematoma was for the mobt 
part liquid. 


TUMORS OF 
THE SPINAL CORD 

Diagnosis — Clinical evidences of a 
spinal cord tumor is always supported 
or refuted by special examinations. These 
exanimatioiib include a lumbar puncture 
with Queckenstedt e.xamination, chemi- 
cal anaKsis of the spinal fluid — quanti- 
tatne protein, x-ra\ examination of the 
spine and, finalh , the use of hpiodol or 
air to Msiiali/e the lesion. 

J D Camp^-"^ has made a study of the 
relative merit (»f the x-ra\ examination 
in tlie localization of spinal cord tumors 
and has comi)are(l them with the Oueck- 
eiistedt test and spinal fluid protein de- 
terminations For this stiuh he reviewed 
a senes (»f 198 cases in which the diag- 
nosis of spinal cord tumor was verified 
In this group of cases, he found that 
60 patients, or 30 3 per cent, gave roent- 
genographic evidence of the ]>resence of 
a tumor. 

Classifying the tumors according to 
their relationship to the spinal cord and 
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dura, the following interesting table was 
compiled : 

Number Localized 

of Tumors Type by X-Ray 


53 

Extradural 

.... 25 (47.2%) 

111 

Intradural 

. .. 24 (216%) 

24 

Intramedullary . . 

3(12.5%) 

10 

Filum 

.. 8 (80 0%) 

198 




Tumors of the lilum terminate give the 
highest percentage of roentgen evidence, 
while extradural lesions caused demon- 
strable changes in the x-ray in 47 per 
cent of this series of cases. 

Plotting these roentgen changes ac- 
cording to the pathology of the tumor, 
C amp found that the lipoma caused bone 
changes at the site of the lesion in every 
instance (100 per cent), the epend\- 
inoina of the filuin 80 per cent, whereas 
the meningioma caused x-ray changes in 
onlx 9 3 ]ier cent of the patients 

The direct signs presented in K-rav 
hlnis of the spine as e\idence of an iin- 
derhing tuiiior aie flattening of the ped- 
dles. inciease in the interpedicular dis- 
t<in(( as well .is erosion of am of the 
.idjacdit part of the \ertt‘br.i in the 
1 1 gi( 111 { >1 tlu* lesicjii 

hiosion of tlu* pedicles w.is associated 
wall a widening ol the interi)edicular 
distaiKi in 55 ])er cent of the cases, 
whtaa.is 45 pei I'ent did not show this 
iiuieast* 111 tlu‘ distance hetweeii the 
pedicles riieiioimal intca'pedicular dis- 
tance established h\ Idsherg ,ind l)\ke 
was Used in this stiuh 

Se\ent}-nine ])ati(*nts gave no evi- 
dence of hone erosion in anv part of 
the vertebra at the site of the lesion and 
74 of these showed no change in the 
inter])edicular distance Therefore, only 
5 patients (6 per cent) show^ed an in- 
crease in the interpedicular distance 
without bone erosion. This fact shows 
that erosion of some part of the pedicles 
or body of the vertebra is the most im- 


portant roentgen sign but the interpedic- 
ular distance may be increased without 
other bone changes in a few patients. 

Comparing bone erosion with spinal 
fluid block (Queckenstedt) Camp found 
that 25 showed complete block and 9 
partial block. In each instance the spinal 
fluid protein w'as increased. Ten pa- 
tients in whom bone erosion was demon- 
strated gave evidence of spinal fluid 
block and 8 of these had no increase 
in the protein content of the spinal fluid. 
From these facts it appears that the 
x-rays are superior to the Queckenstedt 
examination and protein determination of 
the spinal fluid by 6 per cent. 

The indirect method of tumor visual- 
ization, that is, the injection of lipiodol 
or air into the spinal canal, increases 
the roentgen evidence of tumor This 
author did not give any statistics about 
this method but felt that, from his ex- 
penenci‘, Iijiiodol v\as superior to the use 
of air 

Dermoids of the Spinal Canal 

'fhese Illinois au raie S \V. Cross 
111 1^^34 galliered cases from the 

literatuie and added 1 of liis own. Ac- 
cording to this aulhoi's survey, these 
tumors var_\ in then stiucture and in 
their 1 elationshi]) to the s|)]nal cord and 
its inenihrancs. 

\ii anal) sis of the castes, including the 
1 herein re})oited, iiweals the following 
ol 20 casi‘s, 0 wine ni females, 10 in 
males and in 1 the sex was not stated 
The voungest patient was an anence])halic 
monster who survived onlv a few^ hours, 
the oldest was 04 years of age dlie 
greatest number fell m the third and 
fourth decades, in which there were 1 1 
cases The duration of symptoms on 
the whole was relatively long, averaging 
about 10 years. One patient with a 
dermoid in the region of the cauda 
equina had had bladder disturbances for 
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more than 20 \ears In relation to the 
spinal cord, 2 tumors were extradural, 
10 were intradural but extramedullary, 
6 were intramedullary, 1 traversed the 
entire central canal beginning m the 
medulla oblongata, and in 1 the rela- 
tions were not described. As to position, 
1 tumor traversed the entire central 
canal; in 1 case tumors were dissemi- 
nated throughout the subarachnoid 
space, 7 were in the dorsal region, 4 
in the dorsolumbar region, 3 in the 
lumbar region and 4 in the region of 
the conus and cauda equina. 

C. B Masson^ studied the reported 
cases of epidermoid or dermoid tumors 
of the spinal cord from the standpoint 
of operative treatment and end result. 
In 1 1 of the 24 reported cases, operation 
was performed* in 6 definite improve- 
ment was reported; in 3 no statement 
was made as to the result; and in 2 
autopsy reports w'ere appended In other 
words, if the 3 cases in w^hich no state- 
ment is made as to result are included 
with the 6 ha\ing impro\ement, the 
operative result is only 37 per cent 
This figure, according to Ylasson, is 
definitely low'er than in the operative 
results of other spinal cord tumors Two 
factors may play a part in this poor 
show'ing. The first of these is the nature 
of the lesion, extramedullary in main 
instances, but frequentlv intramedullar} 
The second factor is the long duration 
of symptoms without recognition of the 
cause Long continued cord compression 
causes marked interference v\ ith the 
blood supply at the site of the lesion and 
permanent cord changes ()l)vioush, 
there is little if any return of function 
m these patients 

Masson reports a case of extramedul- 
lary dermoid which was removed at 
operation, at the level of the body of 
the eighth thoracic vertebra. The pa- 


tient’s motor and sensory deficit im- 
proved following remcnal of the tumor. 

Syringomyelia 

The pathogenesis of syringomyelia has 
been a much disputed problem since the 
first description of cavity formation in 
the spinal cord b\ Estienne (or Ste- 
phanus j in 1545. The term '‘syringo- 
myelia” w'as suggested by Olivier d’An- 
gers m 1837. 

K. Tamaki and A. J. Lubm^“*’ review 
the various theories suggested for the 
development of syringomyelia and, by 
careful study of a case of their owm, 
suggest that s\ nngomyelia, su\ generis, 
is a developmental anomaly caused by 
imperfect formation of the central canal 
by primitive medullary epithelium. 

The theories w*hich have been sug- 
gested for the disease syringomyelia are 
numerous Hallopian, 1870, concludes 
that the primary lesion was sclerosis in 
the region of the central canal. Simon, 
1875, described cavity formation result- 
ing from the softening of gliomas and 
their subsequent absorption. He ex- 
jiressed the belief that the term “synngo- 
mveha” should, therefore, be applied 
onlv to cavitation independent of the 
central canal Schultze, 1888, concluded 
that the process was due to abnormal 
development of ependvmal cells with 
subsequent breakth )W n « »{ proliferated 
ghal celK and first called the condition 
“glioMs ” ( Jther t}]>e> of cavity forma- 
tion were recognized, notably those due 
to trauma, infiaminatorv softening, de- 
generation of tumor tl^'>ue and priinarv 
vascular changes 

The signiticant j)athologKal finding in 
the case of Tamaki and Lubin were 
bands of ependvmal cells and other cell 
units The authors consider the process 
causing these formations to be vertible 
‘'cell rests,” and the basis of svringn- 
myeha Throughout the cord, except in 
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lower lumbar and sacral regions, were 
linear groups of ependymal cells, includ- 
ing many primitive spongioblasts. These 
groups formed a patial lining for much 
of the cavitation. That these cells do not 
grow outward from the central canal, 
is the fact that, m the portion of the 
cord where no cavities existed, there 
were not only long rows of these cells 
but scattered, circumscribed collections 
of similar cells forming nests. No struc- 
ture resembling the central canal, either 
open or obliterated, could be found in 
these areas 

Cavitation might start, according to 
these observers, not at the ependymal 
limiting membrane but in tlie surround- 
ing gliotic tissue, which underwent ne- 
crosis and suhseciuent absorption This 
ahsorptniU was noted m all stages. The 
ghotic tissue which completely sur- 
n Minded such areas might slough and be 
ahsorhed and the e])en(hmal ccdls line 
the ca\itv The strong ependMual limit- 
ing memhrane seemed t(j form an effec- 
tive hanier against the fuither advance 
of cavitv formation 

1 hese ohserv ei s leject the view that 
the jn'ocess is tile result of tumor tissue 
hreakdown with cavitv formation How- 
ever, tluw admit the coexistence of tu- 
mor and sv nngonneha They support 
this view hv the fact that the cell rests 
might proliferate and form the tumor 
dhauina as a cause has been ruled 
out by the fact that there was such a 
w icle distribution of cell rests. 

The sequence of events in syringo- 
mvelia according to Tamaki and Lubm 
is a developmental anomaly caused by 
imperfect formation of the central canal 
by primitive medullary epithelium. Re- 
sultant cell rests later undergo gliosis 
Cavitation in the poorly nourished gli- 
otic tissue is an end result of the 
process. 
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THE -BLOOD BANK” 

tin ])r()l)k‘ins upon 

llu* nu I (<1^111^ list* of l)loo(l ticinsfiision 
!i<is till s(turin<^ of u pioinpth 

a\iUl<il)k sourco ol '.uilaklv hlootl In 
louilitips wlu'io lariat* institutions an- 
a\ailal»k‘, this ])rol)kMn nia\ he sohcul 
In tilt' or^aiii/<ition of (ranstusion s^rx- 
Kps <111(1 lilood (lonoi l)un‘<ius W herr 
tilt' or^ani/ation of such hurcMiis is not 
tt<isil)k*- for ilic) must lit- su])cr\ist*(l 
and inaint<iinc(l under the strictest medn 
t<il supervision — attempts have 1 )een 
made to ie])lace them hv the use of ])re- 
served lilood 

Attention was called ni a ])receding 
Service \ oluine'* to studies in Russia 
leading to the use of cadaveric blood for 
transfusion, but medicolegal difficulties, 
and particularly public opinion, militate 
rather strongly against the widespread 


Use ot this method. Nevertheless, the 
])nneiple has been rather vvidelv adopted 
111 the increasing use of what have be- 
come known <is “blood hanks,” hv which 
IS ineaiii the collection and storage of 
blood for suhseijiient usc' in transfusions 

It should 1 h‘ emphasized that, while 
the Use of preserved blood may be con- 
siderc'd jiisti liable and even therapeu- 
ticallv acKantageous in appropriate 
eircnmstances, it must he recognized 
that, because of its dejianure from the 
physiologic ideal, it cannot replace the 
transfusion of unmodified blood Never- 
theless, there are obvious and readily 
conceived circumstances where the im- 
mediate availability of a suitable blood 
may be, and has been, a lifesaving 
measure. 

Needless to say, the organization and 
proper functioning of a blood hank de- 
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mands meticuloub attention to minutia 
and will therefore be discussed in some 
detail. 

Source o£ Blood — Blood for a blood 
bank may be secured from various 
sources. As the duration of blood storage 
is rather sharply defined, it is not ad- 
visable, to prevent wastage, to use the 
volunteer donor service as a source of 
blood for storage. This is better kept 


While blood secured from \ene.section 
as a therapeutic measure may, when 
taken from suitable patients, be used for 
a blood bank, the most convenient source 
is the volunteer donor for a particular 
patient. 

In utilizing this source it should be 
frankly explained before the blood is 
taken that, if it should prove suitable, 
it will be used for the patient in ques- 



1 — Cullecti<»n ui blood from donor f \ni J Llin Path ) 


a source fur the direct transfusion 
unmodified blood For the same rea- 
son It is unwise to attempt tlie preser\a- 
tion of blood from cornalesceiitb from 
infectious disease^ for immunotransfu- 
sioiis unless such blood is to lie iise<l 
within the limits of the storui^e jienod 
( )therwise such donors are best placed 
on the donor's list on call 

Placental blood from health} women 
has been suggested b\ CiOodalF as a 
source for blood storage but while such 
a source may be used the amounts se- 
curable \ary wadeh, so that this source 
IS not entirely satisfactory. 


tion , whereas, if nut suitable, it wall be 
placed in the bank from which a suitable 
bluo<l will be drawn m its place. Donors 
must, of course, be liealtln, should be 
selected and preferalil} fasting 

Collection of Blood^- A numbei oi 
methods for tlk npi ration of a blood 
bank have been descnlnd bv various 
worker^ 1‘trhap'' the simplest and most 
practical t(» date is that of l^attoir’ in 
use at the Pirafluate Hospital of the Uni- 
versit} of Penns\ I\ ania, the details of 
which follow 

The collection unit, sh(»wn m Fig 1, 
consists of: (1 ) A graduate, 1 liter flask 
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of Pyrex glass; (2) a No. 8 2'hole 
rubber stopper fitted with 2 glass tubes, 
1 straight, the other bent at right angles 
to serve as an air filter and vent; a 
16-inch rubber suction tube fitted with 
a Murphy dnp with cotton packing ; 

(3) a 16-inch length of rubber tubing 
fitted with an adapter for the needle ; 

(4) a 2-cc and 20-cc. syringe; (5) 1 per 


attached to the adapter. Sterile precau- 
tions and an aseptic technic are essentiaL 
When the vein is punctured a flow of 
blood is maintained by mouth suction, 
which has been found more satisfactory 
than any mechanical means, such as a 
rubber bulb, as these may collapse the 
vein if the pressure is too great. The 
flask is gently agitated during the with- 



iioxocain solution, (0) 15-, If)- 

and needles; (7) a small tkisk 

containin'; 70 cc. of 2 5 pci cent sodium 
citiatc^ solution, (<S) lubber se<d, ])a])ci 
tup and ctdloplaine , ( a ])la]n stenlc 
test tul)e and one containing o\<datc. 

The collection flask is sterilized as one 
])art of the collectuni unit; the remainder 
of the equipment constituting the .second 
jiart 

The arm is prepared in the usual man- 
ner, the vein rendered prominent by a 
tourniquet, the 70 cc of sodium citrate 
placed in the collection flask, the unit 
assembled with the most suitable needle 


(Irawtd of blood in onUu* to sccurc‘ tlioi 
ough a<lmi\turc with the citnile 

\tler 500 tc of Idixxl li<is been col- 
keled, the 2()“cc s\ringe is attarluxl to 
tile needle in silu iii the \em and Idood 
Piken for the ])l,im tube (serologic 
tests) and the oxakited tulie (t>pmg 
and com])atibibU tests) The collection 
unit is then remoxed from the flask, 
which IS then sealed with the sterile 
rubber seal over which the paper cup 
and cellophane are fastened in place. An 
adhesive plaster label is then attached, 
securing the donor’s name^ which 

the blood type and result of serologic 
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tests for syphilis will be noted when fusion. When hemolysis is evident in 
these procedures are completed. A simi- the supernatant fluid the blood is un^ 
lar label is placed on the plain and oxa- suited for transfusion. In such case the 
lated tubes, which are then attached to plasma may be separated and stored for 
the flask. long periods for use in cases where 

Storage — -If for storage, blood should blood protein deficit exists or in cases 
be promptly refrigerated, preferably in where cellular replacement is not a prime 
an electric refrigerator maintaining a requisite. 

constant temperature of 39° to 43° F. Administration of Blood — Blood is 
(4° to 6° C.). Unnecessary handling or administered with an administration unit 
agitation must be avoided, shown in Fig. 2. 



Fig 3 


Ob\K>iisl_\, onl_\ bloud shown to be The administration unit consists of. 
negative to complement fixation and pre- fl) A specially designed filter ( sh(jwn 
cipitation tests for syphilis is stoied, in h'lg 3) covered with 3 thicknesses 
])roperly labeled as to t\pe and with its r>f 32-2S Ixindage gauze; (2) a 1-hole 
oxalated tube of blood attaclied foi com- lublier stopper, (3) tubing, (4) glass 
patibilitv test before use for transfusion adapter, and i5) 18'gauge needle. 

Duration of Storage — In the earlv The siop])er and filter are placed in 
establishment of blood banks the ])eriod the collection flask, the edges <»f the 
during which preservation was satisfac- stopper being folded over the hp of the 
tory varied within wide limits It has flask The rate of flow from the inverted 
become increasingly evident, however, flask is controlled bv the stopcock. Air 
that the upper limit of storage is 7 davs, enters the flask through the air vent on 
with 5 davs as the average {period after the filter and prev^ents the production 
which stored blood is suitable for trans- of a vacuum as the blood flows out. 
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The assembled administration unit is 
shown in Fig 4. 

It is unnecessary to heat the blood 
before administration Careful check has 
also shown that cultural tests for sterility 
are unnecessary when the technic of col- 
lection is good. 



1 U' 1 - Spoc m 1 tiltt 1 I \in ] ( lin n.ith > 

Blood Bank Records \ i(‘C()r(I 
stem w herd)} a service m.i} Ik* c redited 
with blood de])osit(‘d <ind ch<ir,^ed with 
blood withdrawn is usetui and in«i\ be 
quite sim])le, as shown 


I )at( 

i S(. I \ U ( , 

I lUt I lu 

Dc povit ! 

With- 
draw 11 

11 20 

M 

Med ! 

Dr 

Roe 

1 

500 ( ( ! 


11 22 

! M 

Med 1 Dr 

Roe 

SOO ( c , 


12 2 

M 

Med 

Dr 

Roe 

1 1 

SOO c ( 


A niastei record shouhl alscj be kept 
<;iving the data showm below: 


Prevention o£ Reactions — The in- 
cidence of reactions m 920 transfusions 
using stored blood in the Graduate Hos- 
pital of the University of Pennsylvania 
has been 0.9 per cent. This has been 
attributed to the meticulous care given 
to the details of collection, storage and 
administration. 

Among the im])ortant factors m this 
connection are: (1) Use of fasting do- 
nors ; (2 ) avoidance of too much handling 
leading to agitation and cellular disinte- 
gration; (3) avoidance of heating prior 
t(‘ adminivStration , (4) prompt refrigera- 
tion; (5) metieidou.s cleansing of ap- 
paratus by trained personnel 

It IS advisable that this be done by 
the Surgical Sujqily Room with metic- 
ulous adherence to the ininutia detailed 
below \fter use tlie needles and syringes 
<ire flushed with water to prevent clotting 
and then the entire unit is gnen to those 
clairged with tlieir cleaning and stenli- 
/<ition 111 accordance with tlie method 
following 

Upon Return of Set: 

1 Disconnect all ^1*1'*'^ U-oni rubber tubing 

2 "I 1 c‘atinent ot riibbei p.uts 

( (/ ) l‘l<icc tiibini^ on connection on water 
spigot .iiid r iiisc with pressure for 5 
nnnutc s 

( 1 ) ) Stretch tubing iinsc with (listillecl 
water and boil in distilled waiter lor 
10 nunutes 

(( j Rinse thorouKhlc VMtli distilled watei 
b\ attacliiim tubing; to connection 
troin distilled water supjdv 5 or (> 
tunes 

id) Set u]) ])roini)tl\ and autoclave within 
2 hours at least 

2 dVeatment of used ^lass parts 

(a) Small parts 

( 1 ) Wash c'lean with tap waiter cmly 


1 )at( 

Donc'r 

Col 

Amt 

Wass, 

Precip. 

Disposition 

11/10/38 

J Doe 

\Vh 

500 

0 

0 ' 

Used, Marv Brown, W. Med 11/13/38 

11/12/38 

W' Roe 

Col. 

500 

44000 

—2 ^ 

Discarded 

11/12/^8 

J Roe 

Wh 

SOO 

0 

0 

Flemohzed, discarded 11^20/28 
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(2) Boil in distilled water for 10 
minutes 

(3) Rinse thoroughly with distilled 
water and shake dry 

(4) Connect with tubing and auto- 
clave promptly, as before 

(b) Glass Flasks: 

Make up soapy solution — 

(1) Wash flasks with brush dipped 
in soap solution 

(2) Rinse with cold tap water for 
3 minutes 

(3) Rinse with hot tap water for 3 
minutes, with rubber tubing in bot- 
tom flask. 

(4) Rinse thoroughly with distilled 
w'ater for 6 changes 

(5) Rack immediately 

( 6 ) Set up in 2 hours 

4 Autoclave at 20 pounds for 20 minutes 
only. 

Preparation of New Rubber Tub- 
ing— 

1 Pinse with pressure for 2 hours. 

2. Immerse in 5 per cent sodium carbonate 
and autoclave for 30 minutes at 20 pounds. 

3. Rinse with pressure for 3 hours. 

4 Drain 

Note If not possible to thoroughly clean 
j^lassware as abo\e, place in cleaning solution 
overnight and rinse with running tap w’ater 
and then 5 or more rinsings nt distilled water 


PLUMBISM 

Recent Studies for Laboratory 
Diagnosis — It is well recngnized that 
lead jHiisoning, acute or chronic, is nut 
solel\ an industrial ha/ar<l but a condi- 
tion which ina\ be encountered under a 
\ariet> of circumstances being, for ex- 
ample, not mfreiiuentlv seen in infants 
«ind \ oiing children 

It IS, furthermore, a condition which 
ma\ at times jireseiit some diagnostic 
difficultv, tis there is no single sign iior 
symptom which can be considered pathog- 
nomonic per 

In the absence of such pathognomonic 
signs or scmptorns reliance is often placed 
upon certain laboratory findings But, as 
recently discussed at some length by 


Smith, Rathmell and Marcil,*^ when deal- 
ing with t(»xic agents it is imiK^rtant that 
the diagnosis made, if possible, far 
enough in advance to avoid or lessen the 
severity of a crisis 

Their discussion is so comprehensive 
and so well correlates the present con- 
cepts of plumbism that it will fxi ex- 
cerpted freely here 

The features of both acute and chronic 
plumbism, which, in the aggregate, are 
considered of diagnostic significance in 
its stud\% have been discussed by a num- 
ber of w riters on this subject. 

For convenience of reference, they are 
gathered in Table 1. 

It IS, of course, hardh necessary to 
state that not all of these signs or symp- 
toms wall be seen in any single case and 
It is of interest t<> note that it is neither 
alway^s nor necessarilv jiussible t(» fore- 
tell from the history and flegree of ex- 
posure to lead in which grou]) nr groups 
( as outlined above ) the presenting symp- 
toms will fall. 

As always, imt the least impijrtant 
factor among th(»se wh(»se sum total is 
of diagnostic import is the recollection 
of the condition m ((uestion as a diagnos- 
tic jMi^sihililv It In not mtre(|uent 

that diagnostK possibilities for consid- 
eration emerge from tin history, it is 
well to recall that time is a \ rv\ <lefinite 
ii'dn idual variation in the susceptihilUy 
t<» lead intoxication, which explains the 
presence of ])lumbism wlieie eX])osure 
has been slight, and iilso its absence 
where the degree <ind duration ot ex- 
])osure might jusiitiablv awaken an ex- 
]»eetation of its preNeiiCc While such 
vaiiatioiis 111 siisec ptihililv ma\ he inher- 
ent in the individual, tliev max also he 
influeiie'ed bv the pieseiice of various 
eoincidemtal conditions, among which are 
anemia, malnutrition, anoxemia, vitamin 
deficiencies, blood dvscrasias and renal 
diseases 
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TABLE 1 

{Smith, Rathmell and Mar oil) 
Clinical Signs and Symptoms of Plumbism 


Group I 

Suggestive Evidence of 

Lead Absorption 

Group 11 

Suggestive Evidence of In- 
cipient Intoxication and In- 
active or Arrested Plumbism 

Group III 

Suggestive Evidence of Defi- 
nite, Advanced, and Active 
Plumbism with Acute 
Manifestations 

General Symptoms 

Patient becomes easily flustered, moody, 
restless and excitable 

General feeling of malaise 

Pallor 

Jaundice 

Slight lead line 

Arthralgia 

Slight inanition 

Fatigued easily 
Hypotension to normal 
Slight pyrexia 

Anemia 

Inanition 

Lead line 

Arthralgia 

Jaundice 

General weakness 
Hypertension 

Pam m chest 

Wrist drop 

Foot drop 

Digestive System 

Persistent metallic taste 
slight anorexia 

Slight constipation 

Metallic taste 

C'oated tongue 

Anorexia 
('oust ipat ion 

Slight abdominal colic 

Metallic taste 

Coated tongue 

Anorexia 

Marked constipation 
Paroxysmal colic 

Nausea and Emesis 

Rigid abdomen 

Blood in stool 

Nervous System 

In liability 

1 IK o-operat neness 

Slight frontal headac he 
Slight tremors to Parkin- 
sonian syndrome 

Slight ataxia 

Insomnia 

Palpitation 

Inci eased reflexes 
Increased irritability 

Eve grounds may show 
( hoking ot opt 11 disc, s 

Seveie tiontal headac he 

Tie mors 

('oiifusion 

-\taxia 

Insomnia 
('orn ulsicjns 
iMhnIlary twifrhings 
Neuritis 

V'lsual disturbances 

Enc ephalitis 

1 lalluc Illations 

C'oina 

Paralysis 

C'erebral palsy 

Renal Symptoms 


1 ead which fluctuates betw'een normal 
limits and a very slight rise. 

Trace of albumin and few 
granular casts m urine 
Lead which fluctuates be- 
tween normal limits and 
a positive rise 

Toxic nephrosis 
Albuminuria 

Casts in urine 

Hematoporphyrmuna 

Hematuria 

Positive but fluctuating 
lead findings 


(Courtesy, Am. J. Clin. Path, Sept, 1938 ) 
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When the possibility of plumbism has 
been overlooked, however, it may be and 
has been confused with cord and intra- 
cranial tumors and even with appendi- 
citis and gall-bladder disease, thus lead- 
ing to unnecessary surgical intervention. 

Among the more familiar evidences of 
lead poisoning perhaps the ‘‘lead line” 
on the gums, the white lines demonstra- 
ble by radiography in growing bones in 
children, and the stippling of the erythro- 
cytes are apt to be recalled first. 

That there are of definite value and 
have a definite place in the study of 
plumbism is rather generally recognized. 
But, as Smith, Rathmel and Marcil 
point out, it is well to remember that, 
when found, such manifestations require 
careful interpretation. 

The “lead line” on the gums, for ex- 
ample, may be due, not to lead but to 
bismuth intoxication. While the fact that 
lead storage takes place largely in bone 
is the basis for the radiographic evidence 
of [)lunil)ism m children, it is of impor- 
tance to emphasize the necessitx for care- 
ful interpretation of the white line dem- 
onstrable l)y x-ray. 

First of all, m the adult the storage 
of lead in bone is more marked in the 
trabeculae than in the cortex; while in 
children the highest concentrations occur 
in the areas where calcification is most 
activeh m progress. The demonstration 
of white lines at the costochondral junc- 
tions IS hence (^f definite diagnostic sig- 
mticance exce])t after the age of 10 \ears, 
when it IS of no signficance and cannot 
be Used as an exidence i)f pIumbiMn 

Tt should be emphasized also that ])rog- 
nostic inferences cannot be based safel} 
upon the width of the white line shown 
in the radiograph because, first, the width 
of the line depends largely upon the 
amount of growth wfinch has occurred 
during the period of lead ingestion, and, 
second, because there is no necessary re- 


lation betw’een the wddth of the line and 
the amount of lead ingested. For even 
when the ingestion of lead has been of 
sufficient degree to cause death from 
plumbism, the white line may be quite 
narrow if the lead ingestion has occurred 
over a short period of time; whereas a 
much smaller amount sufficing to pro- 
duce only mild symptoms may produce 
a large line if the period of ingestion was 
long. 

And, finally, the wdiite line is not per 
se pathognomonic of plumbism as it may 
be seen, not only in the case of bismuth, 
strontium and phosphorous intoxication, 
but also in cases wfiiere bone growth has 
ceased, as in adults and cretins.^ 

It is, of course, natural to look upon 
the detection of lead in the body fluids 
or excretions as constituting definite evi- 
dence of lead intoxication Unfortunately, 
howwer, there is not available at present 
a satisfactory clinical method for the 
determination of lead in the urine. More- 
over, even w’hen, through extensi\e 
chemical investigation, lead is demon- 
strated in the urine, the findings are of 
little diagnostic value from the stand- 
point of diagnosis. 

For, as has lieen amply demonstrated 
by investigators in all parts of the world, 
lead is excreted in \ar\mg quantities in 
the urine of normal individuals The 
degree to which the normal excretion of 
lea<l occurs \arRs somewhat, influenced, 
perhaps, somewhat hy the variations in 
the method of examination used by dif- 
Urent workers, somewliat by the cbemi- 
tal an<l plusical characteristics of ilu 
lead salts and ])re]>arations to which the 
indnidual ma} ha\e been exposed; and 
not a little 1)\ the \arioiis factor^ winch 
n:a_\ influence the character and amount 
of urinar\ excretion. Among these latter 
max be mentioned edema, delndration, 
imbibition and, of course, diseases of the 
kidneys. 
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From the combined statistics of nu- 
merous workers, the normal excre^tion of 
lead m the urine of normal individuals 
may be given as from 0.02 to 0.08 mg. 
per liter or from 005 to 0010 mg. per 
24 hours. 

In the urine of patients sufifering from 
plumbism, the excretion of lead has 
\aried from 0 033 to 0.394 mg , to 0 15 
to 0 64 mg and has e\ en reached as high 
a.s 62 mg, per liter. 

Obviously, therefore, the significance 
to be attributed to the demonstration of 
lead m the urine depends, not upon its 
presence, but upon its determination in 
amounts in excess of those w’hich may 
he found in normal urine 

It has been shown that the excretion 
of lead in the urine immediately after the 
cessation of se\ere exposun^ is rarely m 
excess of 0 30 mg ])er liter and dro])s so 
ia])]dl\ that, 1)\ the time the 24-houi 
sptx linen luis been collected, it ma\ be 
as |< iw as 0 1 5 mg 

\or does it tollow that t*\])osuie to 
k,i(l v\ill necessanl} lead to uiinar\ ex- 
cittion letid heNoiid the iioinnil limits 
Jn 3^0 Workers e\])ost‘{l to U*a(l !ia/<iids 
in toinuxlion with etlixl gasoline tlu‘ iiii- 
II, n V txuetion of k‘ad was u ithm tlu* 
normal range (002to00Smg pei htt i ) 
ill f )3 per cent 

hiniii thest*, as wc‘ll as snnilai studies 
a\ailahle but not heie (juoted, it is appar- 
uit tiuil k‘ti(l delcn inmatioiis m the uiiiie 
,ire of lelatuel} htlk‘ \ able in the ehiiKal 
siudv of i)luml)isin <in(l can {Ui]\ he con- 
sideied of signifKaiue W'heii the excie- 
tion is i)20 mg per liter or over 

< )f still less \alue as a diagnostic indi- 
cation is the determination of lead in the 
feces, as shown by man} investigators 
whom It is unnecessary to quote in detail. 

The demonstration of varying degrees 
of anemia consequent upon the absorp- 
tion of lead into the blood stream is one 
of the signs in conformity with the diag- 


nosis of lead intoxication which the clin- 
ical laboratory may be called upon to 
demonstrate. The anemia of plumbism 
has been shown to be due mainly to an 
abnormal destruction of the circulating 
erythrocytes rather than to a decreased 
production, which latter does not form 
a part of the picture of lead intoxication 
until the condition has reached its last 
Stages A sudden drop in the hemoglobin 
and erythrocyte count is, therefore, of 
ominous import as reflecting bone mar- 
row degeneration. 

The effect (T lead upon the erythru- 
cytes has been shown by experimental 
investigations to comprise the following 

1 An alteration in the surface of the 
ercthrocyte leading to (a) shrinkage, (Z?) 
inahihtv to swell as does the normal 
corpuscle, and (c) an increased fragility, 
leading to hemolysis on slight trauma 

2 loss of llie nornnd Mscidilv 

3 \ loss of agglutinalnhl} hv the dif- 
Uient is( agglutinating serums 

rills failiirt* to ixMCt with blood group- 
ing or t v ping NCiuin is, wilh<nit doubt, 
the expkin<iti( >11 ol some, at legist, of the 
liaiislusioii leaelioiis i (*c ( )r(l(‘(l iii cases of 
pluiiibism 

\s tlK‘se clhingcs, which aie mainly on 
thc‘ cc‘ll surface, lead to a ic^duction m the 
number of c‘t v t hi ( x v tes in the ])C‘ripheral 
blood, d coinpc'iisaloi V i c‘generation is 
iiu*v liable s() that man} }ouiig and often 
mimaluie ei vthiocvles an* forced into the 
enculalion Ihit as they are <it once sub- 
jected to contact with lc*<id leading to 
coagulation of their l)aso])hiho substance, 
the resulting reaction to polychromatic 
blood stains ])roduces an appearance* 
familiarly known as *Mipphng,” and ])er- 
haps of all the procedures which the clin- 
ical laboratory may be called upon to use 
111 the clinical study of lead intoxication, 
the request to look for stippled cells is 
certainly not the least common 
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As the frequency of this request sug- 
gests an intimate clinical association of 
stippling with plumbism, the phenome- 
non may well be discussed with profit. 

In the first place, while both stippling 
and what is commonly spoken of as 
basophilic degeneration are both indica- 
tive of changes in the basophilic sub- 
stance of young red cells, they are now 
regarded by the majority of hematolo- 
gists as differing is principle, rather than 
mere!}' in degree, and also as of differing 
significance. 

The term basophilic degeneration is 
now rather generally restricted to the 
appearance of the basophilic substance in 
relatively large clumps within the cell 
and is regarded as an evidence, not of 
degeneration of the cell, but of regen- 
eration, as was formerly thought So 
that, to that extent, the term is now a 
misnomer. 

Stippling, on the other hand, is now 
used to denote the presence of basophilic 
substance is fine, punctate dots pro\ iding 
a feathery stippled appearance which is 
^een wheneAer the products of red cell 
destruction are retained in the body. 

H()\\e\er, it should be mentioned that 
some observers regard polychroraasia 
( ])ol\chromatophiliaj, punctate stippling 
and reticulation as but dilTerent manifes- 
tations of the presence of basophilic sub- 
stance, while others have shown that the 
a])peaiance of basophilic substance as 
])ol\chromasia, punctate basophilia (stip- 
pling) or reticulation depends in some 
degree, if not largely, upon the particular 
staining method emplo}ecL 

The ])resent writer is not disposed 
either to dispute or contend against these 
observations and, indeed, is in large 
measure in accord with them. He is m 
agreement with the rather numerous 
group w'ho hold that stippling, jioh- 
chromasia and reticulation arc all sub- 
stantially the same substance and all due 
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to the presence of basophilic cytoplasm 
of youthful origin. 

In the evaluation of erythrocyte stip- 
pling as a diagnostic criterion in the clin- 
ical study of lead intoxication, it should 
be strongly emphasized, first of all, that 
stippling, while it occurs m lead poison- 
ing, is not pathognomonic of plumbism. 

Stippled erythrocytes may be seen, not 
only m small numbers m normal blood, 
and m somewdiat increased numbers in 
the presence of anemia, but may be quite 
frequently encountered in more or less 
marked degree in a variety of conditions. 
Among the diseases associated with a 
marked increase in stippled cells are 
Intoxications with copper, benzene, ar- 
senic and aniline products ; following 
gold injections; poisoning by xylene, 
toluol and chlorinated hydrocarbons . 
anemias, both secondar} and primary 
(pernicious) ; polycythemia ; leukemia , 
hemolytic jaundice , cachexia following 
malaria or associated wnth malignant neo- 
plasms , malignant toxemia, and e\en 
following a change to a high altitude 

It is obvious, therefore, that though 
stippling is a rather frequent concomitant 
of ])lunibism, and especially in the acute 
stages. It IS certainly not to be regarded 
as a i)athognom(»nic manifestation of this 
disease 

< hi the other hand, when proiierlj 
evaluated, stippling is of flefinite signifi- 
cance and this examination has a definite 
])lace in the clinical study of lead intoxi- 
cation as contributing something to the 
sum total of the re<|uisUt‘ diagnostic 
criteria 

In an attenijJt to confei (lelinite <in(l 
clear-cut significance to the study of 
blood smears m plumbisni, McCord and 
<issociates ])ro])ose(l the “hasoplnlic ag- 
grej^ation test” based upon the caiumera- 
tioii ot the total nuiiihei of basophilic 
containing cells ( basophilic aggregation) 
in distinction to the stipjded cells. 
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TABLE 2 

Relation of Basophilic Stippling, Reticulocytic Count, and Basophilic Aggregation to the 
Dei'cloPmcHt of Clinical Symptoms in Acute, Chronic, and Induced Plumbism 



Stippling 

ReticU” 

locytes 

Basophilic 

Aggregates 

None 

Few-O 2 % 

0 2-0 9% 

Over 1% 

None-1 5% 

1 6-4 0% 

Over 4% 

None-1% 

lO 

5 

1 5-2 0% 

Over 2 % 

Total Number of Cases Examined 


101 




45 



58 



During Symptoms of Group I 

14 

7 

0 

1 

0 

0 

0 

2 

1 

0 

4 

Preceding Onset of Symptoms of Group 












11 and III. 












Over 28 Days 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

28 to 14 Days 

0 

1 

0 

0 

0 

0 

0 

2 

0 

0 

0 

14 to 7 Days 

0 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

7 to 0 Days 

0 

3 

0 

0 

3 

0 

0 

0 

1 

1 

1 

Total 

0 

5 

0 

0 


0 

0 

2 

2 

1 

1 

During Toxicosis S\ mptonis of Group 












11 and III 

27 

11 

3 

1 

17 

8 

2 

g 

2 

6 

5 

bolUjwing Subsidence ot Symptoms 












0 to 7 Days 


4 

1 

2 

3 

0 

2 

4 

1 

0 

4 

7 to 14 Davs 


3 

3 

3 

2 ' 

2 

0 

1 

2 

0 

0 

14 to 28 Days 


5 

1 

1 

2 

1 

0 

? 

0 

1 

2 

0\er 28 I)a\ s 

3 

2 

1 

3 

3 

0 

0 1 

4 

0 

1 

1 

Total. 

3 

14 

6 

g 

10 


2 

11 

3 

2 

7 


(O)uitesy, Am. J. Clin. Path , Sept , 1938 ) 


Acconlinti to then studies, tlu‘ miinher 
of l)aso])hilu (‘1 \ throe\ tes ni llu* normal 
adult rau‘l\ e\c(‘eds 1 ])er c(‘nt wliile 
woi kei s c \])osed to k\u\ hut without din- 
u al nruntesiatioiis showed from 1 5 l(^ 4 
{>(‘ 1 * u‘ii(, tla* miinhei iisin^ as hij^li as 
JO per tent \ allies of 1 to 1 5 i)cr cent 
tlieH‘fou‘ represent a threshohl /one of 
douhtfiil inteipretation , \ahu‘s of 1 5 to 
JO ])ei Lent in workeis exjiosed to lead 
suon^-v^t Ic*ad absorjition and the possi- 
hihi) of approach to eliUKal lead intoxi- 
talion; and \alues over 2 per cent are 
diaj^nostic of plumhism. 

However, the basophilic aggregation 
test has not been found reliable b} other 
workers who have studied it as increases 
comparable to and even exceeding those 
suggested as diagnostic of plumbism have 
been found in other conditions associated 
with the production of stippling. 


\ttempts to base siginiicant inferences 
u])on (luantitative estimations of leticulo- 
c} tes, ])unctophilia, )1\ chi oinatojihiha, 
h<iso])hihc aggugation and thc‘ presence 
of normohlasts, while' in the' .iggie'gate of 
some little sugge'stue* \<due‘ in <issisting 
to establish jilumhisin as a ehagnostic 
possihiht} , ha\ e faileel to c< niU'r any ])r( )g- 
nostic significance to these* proec'duu's 
dills is showai m dlihle 2, take'ii 
from Smith, Rathme*!! and Mated ^ 
\kiiious observers ha\c studied the 
etlect of leael intoxication upon the leiiko 
c\tes and have deinonstiatcd a rise m the 
lymphoc}tes and monocytes and a shift 
to the left m the early stages of jdumb- 
ism The total leukocyte count is incon- 
stant, some cases showing a leukeicyteisis, 
others a leukopenia. 

Smith, Rathmell and Marcil comment 
that the change in the leukocyte picture 
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precedes the development of recognizable 
climcal evidence of plumbism and there- 
fore regard it as of some contributory 
value. 

They believe, however, that the labora- 
tory study of lead intoxication should 
comprise an accurate determination of 
lead in the serum, cells and fibrin frac- 
tion of the blood, methods for which are 
given in detail in their article. 

These determinations, when consid- 
ered in relation to the total amount of 
lead in the whole blood, these workers 
believe not only of diagnostic but of dif- 
ferential diagnostic value as enabling a 
distinction, not only between acute, 
chronic and mild lead poisoning, but also 
as enabling a distinction between mild 
lead intoxication and such conditions as 
hypercalcemia, gastroenteritis, food poi- 
soning, sun and x-ray burns, and colic 
from various causes. 

They also advocate the use of these 
procedures whenever lead is used as a 
therapeutic measure (as in the treatment 
of malignancy) as a measure of control 
of value in foreseeing and preventing the 
development of an acute lead crisis 

These observers give the normal lead 
content (jf blood as follows* 


Mg lA‘ad i 

i 

C ells and 

Whole 

per 100 C»m 

Serum 

Fibrin Fraction 

j Blood 

Maximum 

0 000 

0 002 

' 0 001 

Almimum 

0 000 

0011 

0 006 

1 


No essential difference m the lead con- 
tent of the blood in health and disease 
was found The values gi\en abo\e were 
independent of sex, age, climatic changes, 
daily fatigue, violent exercise, meals, 
menstruation and ovulation. 

In plumbism the appearance of lead 
in the serum fraction of the blood, an 
increase in the lead content of whole 
blood and a Type 4 shift of the neutro- 
phils and hemogram (Crocker) is evi- 
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dent in proportion to the degree of 
plumbism. 

There appeared to be a direct rela- 
tionship between fatalities and lead blood 
crisis, as well as a direct relationship 
betw^een lead blood crisis and clinical 
symptoms. 

During the former there is a tendency 
for the lead in all fractions to assume 
the same value, the absolute amount de- 
pending upon the severity of the plumb- 
ism, while in the latter there is an in- 
crease of lead in the serum fraction 
usually accompanied by an increase in 
the w^hole blood lead content. 

In the last analysis the important fac- 
tor is the appearance and disappear- 
ance of lead, in amounts beyond the nor- 
mal range, in the serum fraction of the 
blood. 


PHOSPHATASE 

DETERMINATIONS 

Clinical Applications — Following 
the custom that enzymes or biochemical 
catahsts derive their names from the 
bubhtances upon which they act, phos- 
phatase denominates the enzyme which 
splits the phosphoric acid esters of 
carl)( )h\ drates Phosphatase therefore 
acts upon phos])h(>ric esters as lactase 
acts upon lactose or inaltase upon mal- 
tose. 

That certain tissues possess the specific 
l>r()pert\ of Indrolxzing phosphate esters 
in the body was first suggested as 
long ago as 1923 In Robison and again 
m 1925 by Northland, who demon- 
strated the liberation by phosphates of 
free phosjdionc acid from ghcerophos- 
phates, hexosephosphatesand nucleotides, 
and further demonstrated a very active 
phosphatase in preparatory areas of ossi- 
fication. 

From these findings it was postulated 
that phosphatase, through hydrolysis of 
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the phosphoric esters, increased the con- 
centration of PO4 10ns and that, as a 
result, the solubility product of calcium 
phosphate was exceeded and that this 
was then deposited in the ossifying zone. 

These early observations were soon 
corroborated by many investigators with 
the result that, under appropriate con- 
ditions, phosphatase determinations are 
becoming of definite clinical value and 
significance. 

It has now been quite definitel} estab- 
lished that, wdiile phosphatase is fairly 
ubiquitous 111 the bod}, it occurs most 
abundantly m the red blood corpuscles, 
plasma, renal tissues, muscle extracts 
and in activel\ growing bone and carti- 
lage, It is not found in such nonossif\mg 
cartilages as the trachea, Meckebs carti- 
lage or rib cartilage. 

It has been shown the source of ])hos- 
phatase is the osteoblast, and from this 
()b^t‘r^at]orl III conjunction with the fact 
that ])hosphat<ise is found where\ei ossi- 
fication Is t<ikiiig place, is most ahundaiit 
when t!u‘ deposition ol calciiini salts is 
iiKtst actne and hence is more <il)utidant 
in «icti\el\ glowing than m adult hone, 
tilt importance of phosphat<ise determin- 
ations in disease prot esst's arising m or 
1 (‘lated ti ) ])ath( >!( )gK al ] )r( icesses atkx ting 
i]u‘ osseous s} stem l)econies ap])art‘]U, 

1 he chtMiiical factors influencing ossi- 
tication ma\ Ik* legarded as {a) a suffi- 
cient concentration m tht* blood of in- 
organic ])h()sphate and ])h} siologically 
active calcium, and (b) a proper func- 
tioning of the factors leading to the local- 
ized de|K»sit of calcium jihosphate and 
carbonate 

The relation of disturbances m tlie 
concentration of phosphorus and calcium 
in the plasma to disease processes related 
to the osseous system has long been rec- 
ognized, as in rickets, for example But 
It has been somewhat puzzling at times to 
find both determinations within normal 


limits in the presence of undoubted rick- 
ets, just as it has been disconcerting to 
the assumption that nonunion in frac- 
tures IS the aftermath of calcium deficit 
w^hen the blood calcium determination 
reports a normal concentration. 

Such findings, however, become some- 
w'hat more understandable in the light of 
available studies of phosphatase. For, 
though the formation of the skeletal cal- 
cium phosphate is influenced by the con- 
centration of phosphorus and calcium 
ions in the blood, it is now' apparent that 
the phosphate ions are supplied by the 
lndrol}sis of phosphate esters by the 
enz}iiie ])hosphatase. Hence, though the 
circulating plasma may be assumed to be 
su])ersaturated with calcium phosphate, it 
cannot be precipitated until by the addi- 
tion of Ca or PO4 ions, the other ion 
is driven out When excess PC)4 10ns 
are liberated by the hydrolyzing eflfect of 
phos{)hatase, more calcium jihosphate is 
formed and deposited as an excess in 
the hones And, as ])hos])horus ions occur 
in a inuhitude of forms, whereas calcium 
lolls exist almost (*\clusivel\ as carbonate 
and ])hosphate, the retention and excre- 
tion of the bod} calcium may be consid- 
ered <is almost entirely dependent upon 
the coiueiitiatioii and sup])ly of inorganic 
])hos])hate 

linestigatne studies ha\e definitely 
shown that the relative amounts of cal- 
cium and ])hosph()rus in tlie blood are 
more than the absolute amounts and as 
later studies have indicated, jihosphatase 
is of definite significance in this con- 
nection 

The normal distribution of phospha- 
tase has already been touched upon. It 
may be added that the phosphatase con- 
tent of bone decreases with age and in 
the adult is comparatively small. Thai 
It persists at all in adult bone, Kay sug- 
gests, may be a protective mechanisni 
assuring throughout life a slight excess 
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of PO 4 ions in the vicinity of already 
deposited bone. 

Phosphatase activity is expressed as 
phosphatase units representing the 
amount of enzyme liberating 1 mg. of 
phosphorus under controlled factors of 
time and temperature. 

Unfortunately, in the early stages of 
these investigations there was definite 
variation in the time of incubation and 
the incubation temperature used by vari- 
ous workers resulting in some confusion 
as to the value of the phosphatase unit. 
Thus, the lowest normal value for the 
adult ranges from 0.10 to 0.21 units 
(Kay), and the highest normal value 
for the adult from 33 to 49 units (Lund- 
bteen and Vermehren) In children the 
lowest normal value ranges from 0.17 to 

0 34 Kay units and the highest normal 
value from 156 to 241 units (Lundsteen 
and Vermehren). 

While these differences render actual 
comparisons somewhat difficult, the trend 
of phosphatase determinations (decreased 
or increased) is nev^ertheless quite clear 
and makes clinical deductions possible. 

At the present tune phosphatase deter- 
minations are generally reported in terms 
of the unit proposed by Bodansky and 
normal ranges are accepted as, for adults. 

1 5 to 4 Eoclansk} units per 100 cc. of 
serum, and, for children, 3 1 to 13 1 units 
per 100 cc of serum. 

Phosphatase determinations are not 
technicallv difficult and consist of the esti- 
mation (a) of serum phosphate, and (b) 
serum phosphate plus the phosphate lib- 
erated In the phosphatase from a known 
\olume of glvcerophosphate added to the 
serum. 

Phosphatase units are determined b\ 
the formula h — a = phosphatase units 

Phosphatase determinations have now 
lieen reported by numerous investigatoi s 
in a variety of conditions many of them, 
quite naturally, related to disease proc- 


esses affecting the bony structure, and it 
IS now possible to summarize the clinical 
applications and significance of phospha- 
tase determinations more or less as 
shown in the following paragraphs. 

Among the problems with wffiich the 
surgeon may be confronted is that con- 
cerned wu'th the noniimon oj jractures 
While this complication has usually been 
attributed to a calcium deficit, this as- 
sumption has not infrequently been over- 
throw’n by a blood calcium determination 
within normal limits and it must be ad- 
mitted that, even w’hen hypocalcemia is 
demonstrated, nonunion may represent 
the product of several factors, just as 
diabetes is a multiple disorder of which 
glycosuria is only one manifestation. 

The application of phosphatase deter- 
minations to the study of experimental 
fractures in animals has been studied 
with results as yet purely of academic 
interest. They demonstrated that the 
phosphatase content was much higher in 
the region of healing fractures than in 
uninjured bone and correlated this witli 
the parallel osteoblastic acti\ity seen in 
sections The natural suggestion that 
phosphatase powder be used in cases of 
nonunion has not, however, been fol- 
low'ed b\ much success. 

Studies of phosphatase activit} in inm- 
mahgnant, low-grade malignant, and ma- 
Ii.i^nant bone diseases have been reported 
In \arious investigators with findings 
w Inch may be thus summarized : 

1 In uonrnahgnant bone tumors phos- 
phatase is normal or low 

2 In /iTcnn/’s stvcoma aiifl multiple 
mvelomu ])hosj>halase is normal 01 slightlx 
cle\ated 

3 In malignant disease metastatic in 
bone there is a considerable increase in 
phosphatase, w hich finding thus becomes 
of importance m differentiating the bone 
melasUises of carcinoma from multiple 
nneloma and endothelial myeloma. 
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4. Phosphatase is greatly increased in 
ostcogenetic sarcoma of the osteoblastic 
type but not in the nonossifying type. 
After surgical treatment of such lesions 
the phosphatase content of the plasma 
falls in from 14 to 21 days. An increase 
is associated with demonstrable metas- 
tases. 

In view of the difficulty which may be 
experienced in the differentiation by 
means of x-rays between multiple mye- 
loma without Bence-Jones protein and 
multiple bone metastases in carcinoma, 
phosphatase determinations are of definite 
value, an increase indicating malignancy. 

It must be remembered, iiovvever, that 
as jaundice produces an elevation of the 
blood phosphatase level, no conclusions 
as to the nature of bone tumors can be 
drawn from phosphatase determinations 
in the pre.sence of coincident icterus 

The iiitensi\e studies of phosphatase 
le\els in the presence of bone lesions have 
so tar shown it to he increased in the 
following conditions In conditions asso- 
ciated with actne bone formation and in 
tho.se which have been described as repre- 
senting “frustrated attempts at osteo- 
genesis" ; m rickets, h\ ijerjiarath} roidism 
( generali/.ed osteitis fibrosa cvstica, \’on 
Recklinghausen’s disease of bone), oste- 
itis defoinians ( Paget's disease of bone) 
and m the osteoblastic type of osteogen- 
etic sarcoma 

\mong the more recent studies of 
liliosjihatase m connection with lesions of 
the bones is that of Roe and Whitmore,^ 
who report cases illustrative of the clin- 
ical utility of phosphatase determinations. 
One case reported by these authors was 
an aleukemic leukemia of the lymphoid 
type with extensive bone involvement in 
which a phosphatase determination within 
the lower normal range for the age (9 
years) enabled a differentiation from 
hyperparathyroidi sm . 


The increased phosphatase determina- 
tions encountered in diseases of the liver, 
and especially those associated with 
j’aundice, have been thoroughly reviewed 
by Cantarow.® 

It has been established by various 
workers that phosphatase is invariably 
high in gross obstructive jaundice, such 
as that produced by common duct ob- 
struction by stone or pancreatic malig- 
nancy, whereas in other forms of jaun- 
dice the phosphatase level is normal or 
only slightly elevated. Phosphatase de- 
terminations are thus of greater differ- 
ential significance than the Van den 
Bergh or icterus index, though these lat- 
ter are of great use m following the 
degree and course of jaundice. 

The reason for this sharply demar- 
cated difference in the phosphatase level 
in obstructive versus nonobstructive jaun- 
dice IS not quite clear as _\et 

The assumiitioii that it arises from the 
piesence of inhibitory .substances in the 
blood in toxic jaundices has not been 
substantiated by the demonstration of 
such inhibition 

.V further assumption considers that 
bile IS rich in jihosjihatase and that when 
bile IS dammed back by obstiiiction phos- 
phatase automatically increases 

However, exqienmental studies have 
failed to demonstrate sufficient phospha- 
tase activit}- in bile to account for the 
high phosiihatase levels encountered in 
obstructive jaundice, 

A somewhat significant observation is 
reported in this connection, namely, that 
whereas bile pigments arc readily ex- 
creted in the urine, phosphatase is not. 
The mechanism responsible for the in- 
creased phosphatase levels in obstructive 
jaundice still remains to be found. 

A study of phosphatase activity as well 
as of changes in the serum calcium and 
inorganic phosphate in pregnancy is re- 
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ported by Bodansky,'^ the results of which 
may thus be summarized : 

Up to the seventh lunar month, 83 
per cent of the results fell within the 
normal range for adults (1.5 to 4 Bodan- 
sky units), 15 per cent being between 5 
and 6 units. 

During the seventh month, a definite 
change in the pattern took place, which 
progressed throughout the remainder of 
pregnancy, this change being an increase 
in the amount of phosphatase. 

The reversal of distribution is shown 
by the average mean values as follows: 
Second to sixth lunar months, 2 93 units ; 
seventh month, 3 23 units ; eighth month, 
3 57 units, ninth month, 4.7 units; tenth 
month, 5.9 units ; and at labor, 6 6 units. 

A similar increase in the phosphatase 
activity during pregnancy is reported by 
Meranze, Meranze and Rothman.^ 

These authors suggest, as an explana- 
tion for the increase, either that the phos- 
phatase elevation may represent a patho- 
logic or potentially pathologic state of 
bone metabolism in mother or fetus , or, 
perhaps, more probably, that as the rise 
IS coincident with the greatest activity of 
fetal ossification it coincides with the 
period of greatest phosphatase need. In 
support of this contention they point out 
that as the fetus does not elaborate much 
]4iosphatase tlie rise in the maternal 
])hosphatase ma\ represent a compen- 
satory increase 

liodansky is inclined to relate the pro- 
gressive increase in the maternal phos- 
|)hatase level to the increased labiliu of 
the maternal hone metabolism, recalling 
the view advanced by Bodansky and Jaffe 
that the serum phosphatase is an expres- 
sion of the “controlled specific reactiv- 
ity'' to resorption of bone (normal and 
pathologic). 

The development of varying degrees of 
demineralization m pregnancy, especially 
under conditions of inadequate mineral 


intake, and, indeed, even when the intake 
of calcium and phosphorus is adequate, is 
most probable, as M. Bodansky show's. 

Experimental studies have shown that 
the removal of calcium from bone is in 
all probability controlled by the parathy- 
roids. During pregnancy the tendency to 
hypocalcemia increases because of the 
demands for fetal growth but is ordinar- 
ily compensated for by an increased para- 
thyroid activity so that pregnancy may 
therefore be regarded as normally asso- 
ciated w'lth some degree of hyperparathy- 
roidism and that, therefore, an increase 
in the plasma phosphatase level may be 
expected on these grounds. 

From these various studies it w'ould 
appear that phosphatase determinations 
may be expected to become of increasing 
clinical interest as the results of further 
investigations accumulate. 


PNEUMOCOCCUS TYPING 
Present Status — The widespread in- 
auguration of pneumonia control cam- 
paigns hai) focussed attention upon the 
necessity for earh admmustration of anti- 
pneumucoccus serum and, as a corollar_\, 
upon the urgent necessit} for rapid t\pe 
determination of the pneumococcus strain 
responsible for the disease 

As a consequence, the method now 
attracting the greatest attention is that 
first described main }ears ago by Neu- 
feld and now revued as the "quellung' 
( capsule-sw elling ) reaction 

The quclhouf reaction depends upon 
the fact that when the jnieumococcus is 
brought m contact with homologous 
antipneuinococcic agglutinating serum a 
distinct and often marked swelling of 
the capsule occurs, thus establishing the 
type of pneumococcus 

The procedure in principle is rela- 
tively simple and may be briefly de- 
scribed as follow's : 
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1. The presence of pneumococci m 
the sputum to be examined is first es- 
tablished by examination of a gram- 
stained smear. It is not necessary that 
the organisms be numerous ; typing can 
be established with very few organisms 
and, indeed, can even be demonstrated 
with a single pneumococcus. 

2. A small portion of sputum (re- 
moved with a sterile platinum loop, or 
snipped from very tenacious specimens 
with flamed manicure scissors) is placed 
on each of several cover glasses or on 
each of several marked areas of a glass 
slide. 

3 To eacli bit of sputum add 2 to 3 
times the \olume of t}ping serum, and 
mix The ])reparations are now covered 
with a cover glass and examined under 
the microscope 

4 rVeparations are examined <it once 
and if no reaction is seen a fimd n^ad- 
iiii^ is made after 30 minutes 

\ positi\e reaction is shown b\ a de- 
t uled swelling of tlu‘ ea])suk*, which 
shows a \ er\ detinit(‘ outline In <i neg,i- 
ti\e reaUioii theie is no sw'clling and 
the ea])sule apptMrs as a halo without a 
definite outline 

\s tin* proeeduie h<is been widely 
a<l\oc«ited <is oiu‘ of gie<U sini])hcit\ dud 
llnis sintahh' as an office method, it is 
not without im])ortanec to call attention 
to the dt‘t<uls essenthd to its successful 
use. 

Ill the first place, tlie qiiclliiiig reac- 
tion cannot he elicited consistent!} wnth 
the ordinar} pneumococcus agglutinating 
serums prejiared from the horse and 
heretofore used for macroscopic agglu- 
tination tests Typing serum for the 
Neufeld reaction must be prepared from 
rabbits for this specific purpose. 

Such serum is commercially available 
and is securable, not only fur each spe- 
cific type, but also in group combina- 
tions. The latter, comprising several 


groups, are used first and, if a negative 
reaction occurs, several types are elimi- 
nated by a single examination. When 
a positive reaction occurs with group 
serum, the test is then repeated with 
each of the serums m the group. 

In order to render the reaction more 
visible, Neufeld typing serums are sup- 
plied with the addition of a small amount 
of meth)lene blue stain This supplies 
a background m which the capsule sw^ell 
mg is more easily seen and at the same 
time stains the diplococci. 

Not the least important essential pre- 
requisite IS a familiarity on the ])art of 
the observer with the morphologv of 
the ])neumococcus and the appearance 
of the ])ositi\e and negative reaction A 
good niicrosco])e and anijile illumination 
arc necessary and an artificial blue light, 
secured In the insertion of a disc of a 
blue glass in the siihstage, is advan- 
tageous 

Despite Its apparent sini])lKit}, the 
w i(les])re<i(l use of the Neufeld reaction 
h<is 1)1 ought to light main hictors which 
influence Us ocenir(‘na‘ <md iiiterpreta- 
Uon, the inoie iinpoitant of which <ire 
noted m the paragia])hs to follow 

It Is, of course, ohvioiis that the spc*ci- 
meii examined must consist of true s])ti- 
tijin and not seeietions tioin the nioutli 
ot nas()])har\ ngc‘al imiciis “hawked up” 
Foi , as is wc‘II known, piKutiiiococci are 
mon‘ ()i less coininon inlialiitants of the 
up])er res])iiator\ tiMct <iiid liencc may 
he ])iesent and satisfac tonl\ tvpecl in 
such material Such tvpiiig, however, 
will not necessaril} indicate tlu* tvpc^ of 
])neumococcus present in tlie lung and 
responsible for the ])neumonia and will 
hence lead to the use of an ineffective 
tv])e of therapeutic serum. 

Even when tlu‘ speunuMi has been 
carefully procured and the proeeduie 
properly carried out, the Neufeld reac- 
tion will fail in approximately 10 per 
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cent of cases, and in a smaller proportion 
anomalous type reactions may occur. 

For these reasons the typing by the 
Neufeld reaction should preferably be 
checked and controlled by typing of cul- 
tures or by mouse inoculation, and either 
or both of these methods are necessary 
when no reaction is obtained in the spu- 
tum directly by the Neufeld procedure. 

In order to avoid destruction by au- 
tolysis of the pneumococci in the spu- 
tum, the test should be carried out on 
specimens not more than 2 hours old 
although, if the sputum is kept on ice, 
satisfactory reactions are obtained after 
several da\s. 

Harris and \^arley^ report that the 
quelliing reaction can be obtained from 
sputum preserved with 1 per cent for- 
malin (40 per cent formaldehyde). Pres- 
ervation IS satisfactory for Types I, II, 
Vni and XIV but not with Type III. 
Sputum containing pneumococci of the 
groups indicated can thus be preserved 
for demonstration and teaching purposes. 

It IS ap])arent, of course, that speci- 
mens thus preserved by the addition of 
formalin cannot be used for culture o** 
mouse inoculation, should these be nec- 
essar} or achisable 

Hrown^^^ has recently shown that au- 
tol}sis and ca])sular damage In the con- 
taminating overgrowth of other bacteria 
can be eliminated In smearing the sputum 
on a glass slide and allowing the smear 
to din Such dried smears can be stored 
for future examination or safelv trans- 
ported for immediate examination on re- 
ceipt The t>pmg serum is siniph ]>Iaced 
on the dried smear and the examination 
made as usual 

\ reversal of this ])rocedure is also 
possible The tvpe serum is allowed to 
dry on the slide and the sputum added 
to it. The reaction occurs as usual. 

Among the complications which may 
not only delay the process of typing but 


also impair its accuracy are; (1) The 
fact that pneumococci may be so scarce 
in the sputum as to make it difficult 
and tedious to make sure that no quel- 
lung reaction has occurred: (2) the pres- 
ence of cells and detritus in the specimen 
may render the recognition of pneumo- 
cocci difficult and delay the appearance 
of the reaction, and ( 3 ) the variation 
in 1 and 2 w^hich occurs in different 
portions of the same sputum may be a 
cause of delay and difficulty. 

To eliminate these difficulties Taplin, 
Aleneely and Hettig^^ describe a quel- 
lung concentration method, the technic 
of which folIow^s: 

1 The entire specimen of sputum is emulsi- 
fied and large particles broken up by drawing 
It up into a small (2 cc ) syringe and mixing 
it thoroughly in a Petri dish 

2. In a sterile centrifuge tube place 0 S 
cc of the emulsified sputum and, depending 
upon Its viscosity, add 6 to 10 cc. of normal 
saline solution Emulsify by draw'ing back and 
forth in a sterile 10 cc pipette. 

3. Centrifuge at 1000 rpm. for 2 to 3 min- 
utes to remove cells and detritus, the bacteria 
remaining in the supernatant fluid 

4 Transfer the supernatant fluid to another 
tul)e and centrifuge 10 minutes at vlOOO rpm 
Then pour all but about (>25 cc of super- 
natant fluid above the sediment 

5 Resuspend the sediment In shaking and 
use the suspension tor tv ping tests 

Thvse authors ])refer to add 2 drops 
of methvlene blue to the suspension be- 
fore making preparations for the addi- 
tion of typing serum because, in rnanv 
cases, when stain and typing serum are 
added simultaneoiLsIv, sw^elling may oc- 
cur before staining and obscure the rec- 
ognition of tlie organisms 

It may he noted in passing that pneu- 
inococcic typing is applicable, not only 
to sputum, hut also spinal fluid, pus, 
cultures, etc , m fact, to ai\v material 
containing pneumococci 

Schaub and Reid^- have described a 
microscopic ])recipitin test applicable to 
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pneumococcus typing, the technic of 
which is described below. 

Preparation o£ the Antigen — Cul- 
tures of pneumococci from blood, spinal 
fluid or other sources taken during life 
or at autopsy may be grown m meat 
infusion broth containing a few drops of 
serum or ascitic fluid incubated at 98 6° 
F. (S?"" C.) for from 6 to 18 hours. The 
culture is lysed by the addition of 2 
drops of a 10 per cent aqueous solution 
of sodium desoxycholate (containing 
1 : 50,000 merthiolate to prevent the 
growth of moulds) per cc. of culture. In 
from 15 to 30 minutes the organisms 
are dissolved, and tests have shown that 
the lysate is sterile. The antigen is now 
ready for use. In some instances an ex- 
cess of sodium desoxycholate in the pres- 
ence of serum will cause the culture 
medium to gel. This may be liquefied 
by warming slightly without decreasing 
the efficiency of the test 

Preparation of the Typing Serum — 
For making this test, horse antipneumo- 
coccus serum such as is used for macro- 
scopic agglutination tests, diluted 1 10 
in physiologic solution of sodium chlo- 
ride, is used Sucli dilutions have been 
found satisfactory after refiigeration for 
as long as 6 weeks. 

Technic of the Test The Petri 
dish hanging drop technic described by 
Brown IS used for making the test \. 
disc of moist filter paper is placed in 
the lid of the dish The bottom of the 
dish is ruled on the bottom surface wnth 
a wax or diamond pencil, providing 16 
12 mm squares In the performance 
of the test 2 Petri dishes are required 
for each organism to be typed In one 
dish the antigen is set up against each 
of the 15 types of antiserum (diluted), 
the sixteenth square being used for an 
antigen-salt control. In the second dish 
the remaining type antiserums are set up. 
It has been found most practicable to 


add 1 platinum loopful of the antigen to 
each of 5 squares and mix them with 
an equal amount of the appropriate typ- 
ing serums, and then to proceed with 
the next 5 squares in the same manner. 
This prevents drying of the loop of anti- 
gen before it is possible to add the anti- 
serum, as is likely to happen if the 
antigen is placed in all 15 squares before 
the antiserums are added. A 2 mm. loop 
of platinum rather than one of the plati- 
num substitutes is recommended. The 
loop should be thoroughly flamed and 
cooled each time before being introduced 
into the serum. 

Reading of Results — The mixtures 
of serum and antigen are held from 15 
to 30 minutes and readings are made 
with the 16 mm. objective of the micro- 
scope, the light from the condenser being 
allow’ed to pass through the moist filter 
paj'ier. Gentle rotation of the plates 
hastens the formation of large clumps 
of ]>recipitate The aiipeaiance of large 
clumps of precipitate indicates a i)ositive 
reaction Negative results are indicated 
l)y the absence of such clum])ing Doiilit- 
ful or questionable results aie seldom 
encountered hut can be eliminated by 
comparison with the control and a known 
])ositive In using this technic for the 
first few times it is suggested that knowm 
positives and ncgatues he set up as con- 
trols to familian/e tlie worker with ty])- 
ical reactions 

Infrequently, though occasional!} , cross 
reactions occur. These may be distin- 
guished from typical positive reactions 
with a little experience 

There appears to be no advantage in 
incubation or refrigeration of the mix- 
tures 

While the Neufeld reaction has at 
present largely replaced the agglutina- 
tion reaction for sputum typing, the ag- 
glutination reaction has been utilized by 
Bullowa as a means of determining when 
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antipneumococcus therapeutic serum has 
been administered in adequate amounts. 

For this procedure it is necessary to 
have on hand suspensions of killed pneu- 
mococci which may be secured com- 
mercially. The procedure follows: 

1. Collect a drop of blood from the 
finger on a glass slide (or in a capillary 
tube from which it is later expelled on 
a slide). 

2. Add 1 drop of the appropriate anti- 
gen suspension and mix thoroughly with 
a platinum loop. 

3. Dry in air and immerse the slide 
in the following mixture: Glacial acetic 
acid 1 cc., formalin 5 cc., distilled water 
94 cc. This both fixes the smear and 
also removes the hemoglobin. 

4. Stain with alkaline methylene blue 
or dilute carbol fuchsin 

Readings are made as follows : 

Negative (no agglutination) : — 

Partial agglutination (slight) : + 

Partial agglutination (more marked 
but not complete) : ± 

Well marked (complete) agglutina- 
tion : + 

Partial or negative agglutination is an 
index of insufficient serum dosage. Ade- 
quate serum dosage can be assumed 
when, in the presence of clinical improve- 
ment, complete agglutination occurs 

In the interpretation of this reaction 
it must be remembered that antibod\ 
production m general does not neces- 
sarily parallel agglutinin production It 
cannot therefore be relied upon without 
reserve 

A further precaution is necessarv Be- 
cause old antigen suspensions may be- 
come unduly sensitive, a control check 
is necessary for nonspecific agglutination 
(control : mixture of antigen suspension 
and normal saline or normal blood) If 
nonspecific agglutination is demonstrated 
the antigen is unfit for use and must be 
replaced by one recently prepared. 
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THE M AND N BLOOD GROUPS 

Relationship to the Determination of 
Paternity 

Although the application of the hered- 
itary principles determining the distri- 
bution of the blood groups has found a 
rather extensive medicolegal application 
in Europe in the study of disputed pa- 
ternity problems, the attitude of Ameri- 
can courts has been, until rather recently, 
rather conservative as to their admissa- 
bility as evidence. 

Since 1932, however, in view" of the 
increasing importance given to the sub- 
ject in legal as well as medical litera- 
ture, American courts are somewLat 
more receptive to such evidence ; so 
much so that in several States courts 
are now authorized by law" to order such 
tests and similar legislation is now pend- 
ing in others. 

In view of these facts it is of interest 
to review^ the subject m its entirety 
and to present in some detail the relation 
of the M and N blood groups to this 
problem. 

As everyone now knows, the ordinary 
blood groups ( (J, AB, A and Bj follow 
in their distrilnition the mendelian law"S 
of heredit} and for this reason both 
genetic and serological principles are 
mvohed 

As has been pointed out, the genetic 
rules employed to detect instances of il- 
legitimac\ and false accusations of ])a- 
terniu may be rather sinipK illustrated. 

Thus, one ma\ assume a theoretical 
pojmlation consisting of 2 clear!} dif- 
ferentiated t\pes, 1 dark haired ( duini- 
nant), and the other fair haired (reces- 
sive ) 

It may further be assumed that these 
2 t \ pes occur in a ratio of 60 to 40 with 
no intermediates Lhider these circum- 
stances the diagnosis of dark or light 
hair is clear and obvious 



248 


MEDICINE 


Ndw ab there are only 3 possible 
niatinj^ combinations, the results must 
be as follows : 

If both parents are dark haired about 
90 per cent or more of the offspring 
will be dark haired, the remainder being 
light haired. If one parent has dark 
hair and the other light, 70 per cent of 
the offspring will be dark haired and 30 
per cent light haired. When both parents 
are light haired — and this is the combi- 
nation of greatest significance — then all 
the offspring must be light haired. 

From these assumptions it follows that 
when a light haired woman accuses a 
light haired man of being the father of 
her dark haired child, the accusation 
must be false. On the other hand, should 
the accusation be directed toward a dark 
haired man positive proof of paternity 
could not be adduced as the property, 
dark hair, has an incidence of 60 per 
cent in the jioiiulation 

Hie rtcessue (light hair) matings 
breed purt and, having an incidence (4 
40 ptr ctnt, it is jiossihle to render a 
decision of nonpaternitx m about 16 per 
ctnt ot all false accusations 

In the same manner in the same tlieo- 
ictical population other individual dif- 
ferenct‘s can he ])ostuIated which behave 
in tilt* same manner loir example, eve 
color, tallness and shortness, and so on 
It becomes ap])arent, therefore, tliat as 
the lUiniher of such individual differ- 
ences increase 2 conclusions are in- 
ex itahle. fl) Since such differences or 
sv stems are apt to be independent, the 
greater their increase the greater the 
numlier of instances in which the cleter- 
nimatioii of nonpaternit} becomes pos- 
sible (2) Assuming a sufficiently large 
number of such properties they, in their 
various combinations and permutations, 
determine the individuality of the person. 

Now, it is w^ell known, of course, that, 
as a matter of fact, morphological prop- 


TABLE 3 


Parents 

Children 

Possible 

Children 

Not Possible 

0+0 

0 

A, B, AB 

0 +A 

0,A 

B, AB 

O + B 

O.B 

1 A, AB 

A -j- A 

O.A 

R, AB 

B + B 

0, B 

A, AB 

A -j- B 

0, A, B, AB 


0 + AB 

A,B 

0, AB 

A AB 

A, B, AB 

0 

B 4- AB 

A, B, AB 

0 

\B -f AB 

A, B, AB 

0 


erties do not behave as simply as has 
been assumed above Separation into 
types is never sharp and clear, and inter- 
mediate types occur. Fortunately, how- 
ever, the red blood corpuscles are en- 
dowed with a number of properties 
(agglutinogens, etc.) which fulfill the 
following conditions: fa) They appear 
early in life, (b) they are constant 
throughout life, and (c) they cannot be 
changed by any known environmental 
iiifiuence The sejiaration of all blood 
into one or other of 4 groups or types 
depends u]-)on the varying distribution 
of 2 agglutmahle substances, \ and B, 
their Simultaneous presence, AB, or 
their absence, ( ) 

Xnd, as the distribution of these ag- 
glutmahle substances follovxs the men- 
dehan lav\s of heredil}, their ai)])hcation 
to the determination of paternitv is 
aj^parent in the same degree as m the 
figurative illustration given above. 

The theorv of heredity upon which the 
use of the blood ty])es in the determina- 
tion of nonpaternit} is based on that 
})roposed by Bernstein in 1924 following 
the extensive study of the blood groups 
of various races by the Hirschfelds in 
1919. 

According to Bernstein’s theory the 
possible matings and possible offspring 
are shown in Table 3. 

The validity of this table has been 
substantiated by investigations of thou- 
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TABLE 4 


Gene 

Genotype 

Phenotype 
(Blood Group) 

0 

0 o 

0 A 

0 

A 

A A 

A 


0 B 


B 

1 B B 

B 


A B 

A B 


sandb of families. Any exceptions are 
attributable to illegitimacy. 

The Bernstein theory postulates that 
the 4 blood groups result from the com- 
bination of any 2 of the 3 genes (the 
genetic unit m heredity), O, A and B 
residing in a particular locus in a certain 
pair of chromosomes Since the ho- 
mozygous* AA cannot be differentiated 
from their respective heterozygousf 
forms AO and BO, the possible com- 
binations of these 3 genesj O, A and B 
result in 6 genotypes§ and 4 phenotypes|| 
(blood t\pes) as shown m Table 4. 

As the genotype is characterized b\ 
2 genes, I from each parent, the ho- 
mozygous individual has identical genes 
fiom each parent (as AA or BB), while 
the heterozygous indniduals inherit a 
dominant gene (A or B) from 1 parent, 
and a recessne gene (( )) from the other 
])arent This results m the genotypes 
AO and BO 

This being so. then, in conformity’ 
with the classical mendelian ratio of 3‘ 1 
(3 of the dominant A grcmp to 1 of the 
recessne ()j it becomes apparent how, 
from a mating of 2 heterozygous \ 

*IT<»m<>/vj^<)us pure <leri\e<l from like 

/vf<otes or tells 

fHeterozv gous hvbnd , toriued b\ unlike 
gametes 

tGene A hereditary unit (factor) in the 
thromobome which carries the transmissible 
hereditar> character Also called factor 

§Genot,vi)e The fundamental hereditarv cuin- 
Innation of genes of an organism 

tfPhenotype The Msible characters c<»mmon 
to a group 


TABLE 5 


Parents 

AO, AO 

Gene in Sperm or Egg 

AA or 00 

Children (Genotype. 

1 AA, 2 AO, 1 00 

Children Phenotype . . . i 

3 A’s and 1 0 


])arents, children of Group O are pos- 
sible as shown in Table 5. 

As the sex cells carry half the num- 
ber of chromosomes characteristic for the 
species, the sperm cells of the hetero- 
zygous A father are of 2 qualitative 
kinds, 1 carrying the chromosomes bear- 
ing the dominant gene ( A ) , the other 
the chromosomes bearing the recessne 
gene (O). The heterozygous mother 
also has 2 qualitative sorts of ova, 1 bear- 
ing gene A, the other gene O 

Hence, as indicated in Table 3, in 
the combinations of 1 sperm uniting with 
1 ovum, the genotype of any offspring 
must bear 2 genes, 1 from each parent, 
and it thus becomes obvious that wiien 
the dominant character A or B is absent 
in both parents, it cannot appear in 
the children of such parents 

In Bernstein’s theory a parent of 
Grou]) AB cannot ha\c a child of Group 
( ), nor can a Group ( ) parent ha\e chil- 
dren of AB group as shown in Table 6 
C)u the basis of these facts and fol- 
lowing their firm establishment by ex- 
tensne iiuestigations, the use of blood 
groups 111 the determination of non- 
paternity’ was introduced into the courts 
in (lermany in 1925. From m(n*e than 
6(KK) cases recorded in 8 luirojican coun- 
tries a definite decision of illegitimacy or 
false accusation was established in 8 2 
])er cent ( 546 cases ) . 


TABLE 6 


Parents 

[ 

1 AB, OO 

( lene in Sperm or Egg 

I A or (3 

('hildren (Tienotype 

! B, AO 

C hildren Phenot\pe 

i B(), A and B 
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TABLE 7 


(The signs + arifi — indicate the presence 
or absence of agglutinations.) 


Phenotype 

1 Genotype 

M + N — (M) 

N — N -t- (N) 

M -f N + (MN) 

MM (homozygous) 
NN (homozygous) 
MN (heterozygous) 


It is to be remembered, first, that all 
those concerned (mother, child, reputed 
father) must be tested, and, second, 
that while the method can acquit, it can- 
not incriminate. In other words, it can 
never be proved by blood grouping tests 
that a man is the father of a child It 
can only suggest that he could be But 
it can definitely prove when he cannot 
be the father in a particular instance 
]\roreo\er, w bile considering only blood 
groups, the maximum efficiency is 16 
out of 100 known false accusations but 
the piactical \alue of the test is onl\ 
about 50 per cent of the nuximum value 
of 16 per cent, since not all paternit} 
accusations are false 

Xevcu'theless, the proceduie is gam- 
in'^ wider and wider use* in main coun- 
tries, <is cMdenced In the growing litera- 
ture on the subject lecording tens of 
thousands of cases 

The ]>r<)cedure is now in use in \us- 
tria. Belgium, (derniau) , Czechoslo- 
\akia. Denmark, Ttah, Japan, Lithuania, 
Xorwa\, Sweden, Swnt/erland and in 
the liish h'ree State, and is also coming 
into use in luigland 

h'ollowing the discovery by Land- 
steiner and Le\ine in 1927 of the M 
<ind X iiropeiTies of blood and the dem- 
onstration that tliese also follow'ed the 
niendelian laws of heredity m their dis- 
tribution, and the still further fact that 
the M and N factors are independent 
of A and B, the application of these new 
factors makes possible an exclusion of 
paternity m 33 per cent of all instances 
in which false accusations are made 


TABLE 8 


Mating 

No 

Types of 
Parents 

% M 
Children 

% N 
Children 

% MN 
Children 

1 

M +M 

100 

0 

0 

2 

N -f-N 

0 

100 

0 

3 

M +N 

0 

0 

100 

4 

M -f MN 

50 

0 

50 

5 

N -h MN 

0 

50 

50 

6 

MN + MN 

25 

25 

50 


In the case of the M and N factors, 
there are only 2 genes, each of equal 
dominance. Their combination (1 from 
each parent) forms 3 genotypes cor- 
responding to 3 serologically recog- 
nizable phenotypes are shown in Table 7. 

The following rules apply : 

1. Unless the factor M or N is pres- 
ent m the blood of 1 or both parents, it 
cannot appear in the blood of the child 
(dominant rule). 

2, Where both parents are homozygous 
for M, ](X) per cent of the children arc 
of the same tyjie (M) The other 2 
Upes are excluded This holds true w’hcn 
both parents are homo/ygous for N 

3 When 1 parent is homo/vgous for 
M and the other homo/vgous for X, 
100 i)er cent of the children are hetero- 
zvgous t\pe RIN. The parental types 
are excluded 

4 When the mating is homozygous 
and lietero/vgous the ])arental tyjies ap- 
peal in a 50‘50 ratio in the children 

5 Wdiere both parents arc hetero- 
zygous, children of all 3 types are pos- 
sible 111 a ratio of IRI 2MN IN 

This is the only 1 of 6 possible mat- 
ings in which exclusion cannot he made 

These rules arc exemplified m Table 8 

W'hile blood grouping of the 4 familiar 
types is a relatively simple procedure, 
the detection of the M and N factors 
is more technically difficult and requires, 
as an essential prerequisite, a definite 
familiarity with serological principles 
and a definite degree of experience and 
skill in their practical application. 
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The technic m detail follows to com- 
plete the discussion. 

Determination of M and N Blood 
Groups 

Preparation of Immune Serum — 

Serums are prepared by inoculation of 
rabbits with Group O (Moss IV) bloods 
previously determined to possess the M 
or N factors. These, obviously, must be 
procured from (or tested by) someone 
possessing specific M and N typing 
serum. 

1. Collect at one time sufficient blood 
for the whole series of inoculation tests. 
Blood is collected in Rous’ solution in 
which It may be preserved for many 
weeks 

( Rous’ solution : glucose, 5 4 per cent , 
sodium citrate 3 8 per cent ; dissolve the 
glucose and citrate separately in distilled 
water; sterilize: cool and mix. Use 
equal volumes of Rous’ solution and 
blood to be preserved ) 

2 Wash blood 3 times in N/S and 
liicsetwe cells m Rous’ solution. Just 
before injection, wa.sh the required 
amount. 

3 In a senes of sterile-stoppered tubes 
place the amounts of preser\ed blood re- 
([uired for each inoculation and place m 
the ice chest (Note Wash preserced 
blood just prior to injection ) 

{E i/ , First injection 8 rabbits' total 
3 2 cc divided into 8 tubes containing 
0 4 cc each.) At the time of inoculation 
.idd sufficient sterile X/S to make a con- 
\enient \olume 

4 Schedule of Inoculations: 

Always use cells tlirice washed and 

jiacked just jirior to injection. Use 8 
rabbits for cells and 5 rabbits for N 
cells. 

Inject at 4- to 5-day intervals. 

1. 0.2 cc. intravenously 

2 0.3 cc. subcutaneously One hour 
later 0 2 cc. intravenously. 


3. 0.3 cc. subcutaneously. One hour 
later 0.2 cc. intravenously. 

4. 0.3 cc. subcutaneously. One hour 
later 0.2 cc. intravenously. 

5. 0.3 cc. subcutaneously. One hour 
later 0.2 cc. intravenously. 

Seven days after the last inoculation 
take a trial bleeding for absorption tests. 
Collect 0.5 to 1 cc. and separate serum 
(enough to obtain 02 cc. serum). 

Technic of Absorption Tests: 

Required : A. Washed and sedimented 
cells. For anti-M sera absorb with blood 
N ; for anti-N sera, absorb with M. 

B. Serum from inoculated rabbit. 

C Small test tubes, clean but not nec- 
essarily sterile. 

D. Capillary pipettes : 1 cc. 

E. 0.85 per cent saline (N/S). 

Method for M Absorption Tests: 

1. Dilute the rabbit serum 1 : 20 with 
N/S. 

2. To 0 5 cc washed and sedimented 
(centrifuged ) cells N add 1 cc rabbit 
serum 1 • 20 , let stand at room tempera- 
ture 1 hour with frequent shaking. Cen- 
trifuge and use supernatant fluid for 
tests. 

3. With a capillary pipette place 2 
drops of cell suspension in a small test 
tube. ( Use about 6 different cell sus- 
pensions to detect differences m M (2 
siispensKinN ), N (2 suspensions), MN 
(2 suspensions ) ( including bloods used 
for absorjition j.) 

4 .\dd 1 drop of 1 20 absorbed rab- 
bit scrum to be tested. 

5. .\.dd 1 drop of N /S. 

6 Shake gentl_\ : centrifuge 1 minute 
at lov\ sjieed Read fur agglutination by 
resuspending the sedimented cells. 

Readings are made in terms of -f- to 
-| — I — 1--|- : bloods N must be completely 
negative ; otherwise high titered serums 
may require reabsorption or, when test- 
ing fluids are made, higher dilution of 
the serum is employed 



252 


MEDICINE 


Agglutination indicates the presence of 
AI antibody m the rabbit serum in titer 
according to the completeness of the 
agglutination. 

Method for N Absorption Tests — 

The technic is the same as that described 
above for the AI absorption test, except 
that all manipulations with N serum are 
done at 98 6^ F, (37'' C ). Serum dilu- 
tions (1 :20) 2 volumes (Icc ) are placed 
in test tubes placed in a beaker filled 
with warm water at 104° to 113° F. (40° 
to 45° C ) , add 1 volume (0 5 cc.) 
jiacked and washed sediment AI , keep 
mixtures at 98 6° F. (37° C, ) about 45 
minutes , shake frequentl} , not permitting 
sedimentation of agglutinated cells; for 
centrifugation, tubes are placed in cen- 
trifuge tubes warmed and filled with 
water, at 104 ' to 113' In ( 40*^ to 45° C. ) 
so that water is not too cold at end of 
centrifuging 

Tests of the Absorbed Sera for M 

— 1 Lentnfuge all tubes (N senes at 

i) b' or 37° C } 

2 Transfer supernatant fiuid to a sim- 
ilai series oi tubes jirojierlx labeled 

3 9n‘|)are the following washed cell 
Mis])ensioiis , AI cells from 2 indniduals, 
\ cells from 2 mdu iduals , MX cells 
from 2 individuals ( including bloods 
Used for absorptK >n ) 

4 Set Up a. sufficient senes of agglu- 
tination tubes to test absorbed tluids with 
each cell suspension 

5 Dose tubes as follows (a } 2 (ho])s 
oi w<ished cell suspension (2 jier cent of 
each of the above, 2 AT, 2 X, and 2 MN 
suspensions), (b) 1 dro]) of su])ernatant 
fluid to be tested {c) 1 dro]) of X/S 

6 Shake, and incubate N senes at 
98 6° F. (37° C ) as above described (45 
minutes). 

7. Read. 

Selection for Potent M and N Sera 

— ^Now, for both M and N serums, select 


the serums of highest titer and bleed the 
labbit in question Then : 

1. Separate the serum under sterile 
conditions. 

2. Filter through Berkefeld. 

3. Ampule or place in sterile test 
tubes and label. 

Such serums will keep in the ice chest 
indefinitely 

Preparation of Testing Fluids from 
Selected Potent Sera for Preserva- 
tion — Prepare about 5 to 8 cc of several 
anti-AI and several anti-N serums 

1. Dilute serum 1 20 with N/S and 
absorb wuth one-half \olume jiacked 
washed cells. 

(Absorbed fluids are to be tested foi 
specificity and jiotencw as above ) 

2. Add 1 drop of toluol for each cc 
of alisorbed fluid 

3 Place in steril(‘, sto])peied (])ai af- 
fined ) tubes 

d'esting fluids remain stable for se\er<d 
(4 to 6) months m the ice chest 

Test of Unknown Blood — Siieci- 
meiis should be taken from mother, child 
«md alleged father ( ollccf spi'i miens in 
(lupin ate and lest each s(‘t on siKCc‘eding 
(kus The results sliould clu‘ck 

Test both seiiim <md cells 

1 Collect blood, prc'fcu cd)l\ In \c‘m- 
punctur(‘, OI allow linger blood to clot. 
( Siiecimeiis to be mailed should bc‘ ])laccal 
in a tube and allowed to clot \11 sus- 
]iensions are made In shaking tlu‘ clot 
with N/S.) 

2 Cfollect also from blood hbiai \ con- 
trol AI, N, and AIN cells 

3 Wash cells twice and nrike <i])- 
proximate 2 jier cent cell sus])ensions 

in N/S. 

4. Set up the following duplicate 
series of tubes : (a) Alother , (h) child, 
(c) alleged father ; (d) M contrc,)ls (2) , 
(c) N conti'ols (2), (f) AIN con- 
trols (2). 
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5. Dose tubes with cell suspension as 
descriljed for test of fluids (all in N series 
at 98.6° F. or 37° C). 

6. To one series add 1 drop of M test- 
ing fluid. 

7. To the other series add 1 drop of 
N testing fluid at 98.6° F (37° C). 

8 Read M series after centrifuging 1 
minute at slow speed. 

9 Read N series after 45 minutes in 
98 6° F. (37° C.) bath. 

10 Record results. 

11. Repeat tests the following day 
with duplicate specimens. 

Both tests should check. 

INTERPRETATION 
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PSYCHIATRY 

Edited b\ Kennkth E. Appel, M.D. 

EMOTIONAL FACTORS IN HYPERTENSION 

Bv Spi K(,foN English, M. D 


K A. Menninger^ pleads for a broad 
point of view in approaching this disease 
entitv He holds that while he does not 
behe\e an\ disease to lie purel\ ps\cho- 
genic, he also does not belie\e that an\ 
disease can be accurately described as 
ph\siogenR or cheniogenic But h\])er- 
tension is a condition in which not onl\ 
the ph\sical but also the ps\ chological 
factors are readily recognizable, although 
the latter are not so easily measurable. 
The parallelism of blood pressure fluctu- 
ations and emotional fluctuations was one 
of the early physiological correlations. 


1 ‘s\ chological stud\ of cases of hyper- 
tension makes one impressed by the fol- 
lowing obser\ations 

1. The fact that transient hvpertensnm nia\ 
be induced in pers^ms by emotiunal stimulation 

2 The fact that some of these cases show 
gross pathdlogj of emotional status or reactions 

3 The fact that chronic hvpertensiuii ina> 
sometimes be reduced by various piocedures 
essentialh psychological in nature. 

The author considers the specitic emo- 
tional pathology of hypertension (Iifflcult 
to ascertain To quote the author on this 
point, “For one thing, one must dis- 
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tinguish between conscious and uncon- 
scious emotional factors. It is hard 
enough to uncover the conscious emo- 
tional pathology of a patient and to 
evaluate its strength, its effect upon his 
total personality and upon his vascular 
tension in particular. It can be done, 
usually, if one has the patience to listen 
to what the patient has to say. But it 
is still harder to get at the unconscious 
emotional factors, those which the patient 
cannot tell us about even if he would. 
This requires the psychoanalytic tech- 
nic, and, therefore, a great amount of 
time. 

“It is very hard, too, to separate the 
emotional factors stimulated by the phy- 
sician himself and by the whole program 
of e.xammation and treatment from those 
more continuoush operative Again, even 
when one discovers and evaluates the 
emotional factors in a particular case 
quite defimteh, it is e'cceedingly difficult 
to show except In deductive hypothesis 
jiist how or how much these things af- 
fect tlie blood pressure Jt is impossibly 
.ibsurd, for exanqile, for <i psychoanalyst 
y\ho IS listening <iuietl_y to a patient who, 
vyith sobs and tears, is confessing some 
poi<;nant .source of anxiety, to interrupt 
tills by leafiing Irom his chair to seize 
and apply a sphygmomanometer Or 
Consider this conqihcation 1 yyas con- 
versing with a patient with very severe 
hypertension while an assistant took 
blood firessurc readings regularly every 
2 minutes 'I'he [latient had voluntarily 
renounced smoking after many years of 
heay y addiction I proposed that we 
observe the effects of smoking a cigarette 
end he willingly co-operated My assistant 
redoubled his efforts to make accurate 
consecutive readings While we were 
waiting for the cigarette ‘to take effect,’ 
my patient suddenly remembered a dis- 
tressing occurrence which had taken 
place in his home the previous week and 


began to relate it in detail. His systolic 
blood pressure rose 30 mm. of mercury 
but whetlier from the cigarette or from 
the recollection, who can say?” 

Nevertheless, he felt he was able to 
make some deductions concerning the 
personality of patients with hypertension 
yvhich happened to correspond fairly well 
with other workers on the same prob- 
lem. “They indicate that patients with 
hypertension are characterized by an 
external poise, often gentleness and 
amiability, beneath which there exists a 
strong undercurrent of fear which arises 
from the existence of strongly repressed 
aggressions, usually dependent upon re- 
sentment over threats to the patient’s 
dependent security.” 

Some clinical cases arc cited of w'hicli 
the 2 following are taken at random. 

“An old maid for 30 years had been 
the trusted prnate secretary of the ex- 
ecutive head of a large business Ap- 
parently he had supreme confidence in 
her and yyas absent from Ins office weeks 
and even monllis at a time Much as 
she appreciated tins yonlideiKe, lioweyei, 
and great as her admiiation and respect 
for her eni])l()yer yyere, she yyas ex- 
ceedingly distressed by the growing 
rehelhoii of factions in the business yylncli 
tlneatened to overthrow his control of it, 
and, incidentally , remove her from her 
position When she would appeal to him 
to return and assume the responsibility 
of controlling the business, he yv'ould re- 
])h that he had confidence that she would 
do the right thing This .she felt totally 
unequal to, but never a word of criticism 
or reproach of her employer would pass 
her lips even in the intimacies of a pro- 
fessional consultation. This repression 
and psychic tension w'as associated with 
a high degree of arterial hypertension. 

“A married woman of 51, with a 
blood pressure averaging 183/104 and 
with occasional readings much higher. 
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had a fairly characteristic psychological 
picture. She was an exceedingly gracious 
and dignified, composed person, amiable 
at all times under the varied experiences 
of a complete psychiatric examination. 
For 10 years she had been the executive 
head of a large international organization 
and had traveled extensively in Europe, 
Asia, and all parts of this country mak- 
ing addresses at large and small meet- 
ings. She was married to a physician 20 
years her senior. Two years prior to the 
discovery of her hypertension he had 
been removed from a position which 
he had held for many years and was 
attempting to make a living for his wife 
and himself by the re-estabhshment of 
a private practice. Progressive loss of 
vision made this still more difficult The 
frequent public appearances which his 
wife was obliged to make in connection 
with her work required an expenditure 
for clothes at a time when it was even 
difficult to buy sufficient food. This fi- 
nancial restriction in conjunction with 
her pride and the necessity for making 
a good appearance before her towns- 
people and her organization was an in- 
creasing source of conscious anxiety to 
her as was also the increasing age and 
anticipated helplessness of her husband 
As she was discussing thus latter jioiiit 
her systolic blood pressure mounted to 
238 mm. Consciouslv, of course, it would 
ha\e been absurd for her to blame her 
husband for their predicament but the 
unconscious is not guided by an\ such 
rules of justice or fair-mindedness Hence 
her hostility was repressed . the inner 
psychological tension paralleled the high 
arterial tension ” 

The work of an internist. Da\id Kv- 
nian, of Boston, is quoted as that of a 
nonpsychiatric observer who considers 
psychological factors of treatment ex- 
tremely important. “Ayman was im- 
pressed by the widely varying reports 


of the successful treatment of essential 
hypertension by many different drugs 
and methods. He carefully analyzed 35 
research projects of this type and dis- 
covered that in practically every article 
complete or partial symptomatic relief 
was reported in spite of the enormous 
range of treatment methods. He noted, 
also, that complete failure was seldom 
reported. He concluded that there must 
be some common factor associated with 
the administration of these various treat- 
ments which was not recognized by the 
experimentors, and as a research project 
studied the effect of the administration 
of a placebo (dilute hydrochloric acid). 
As minimal criteria of a diagnosis of es- 
sential hypertension he insisted that the 
patient should have had at least 5 abnor- 
mally high readings of blood pressure 
and that they should have been observed 
for at least 2 months prior to the be- 
ginning of treatment. An otherwise un- 
selected group of 40 patients was then 
treated and followed. Thirty-three of 
the 40 patients showed definite improve- 
ment, f e . the treatment was 82 per cent 
successful. The symptoms were relieved 
and the blood pressure fell, however, 
\\ ith a considerable disparity in the paral- 
lelism of the 2 factors. 

“Ayman was convinced that the com- 
mon element in the treatment to which 
the patients responded with so much 
benefit was that of ‘the enthusiastic giv- 
ing or doing something for the patient ’ 
His point IS that treatment, regardless 
of Its nature, benefits the hypertensive 
patient.” 

The author feels that in the treatment 
of these cases “some emotional experience 
takes place which lessens the symptoms 
and the tension and presumably this is 
brought about b\ a lessening of some 
inner tension which the patient uncon- 
sciously maintains.” Moreover, that de- 
spite the potassium-calcium ratio, or the 
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kidney changes, or the arteriosclerosis, 
there remains behind these observations 
emotional factors which act as a co- 
ordinating determinant. 

From the practical management of 
cases of hypertension 2 practical sug- 
gestions are emphasized as psycho- 
logical!} sound The first of these is to 
give the patient a quiet, noncritical, sym- 
pathetic audience in which he is en- 


couraged to relieve emotional tension 
For either patient or physician to focus 
too much attention upon the manometnc 
readings is to be avoided. 

The second practical suggestion is to 
avoid rest cures in previously active peo- 
ple, but instead to advocate reasonably 
mild exercise and ccjntinued work and 
regard the forbidding of these things as 
the greater hazard 


FEEBLE^MINDEDNESS 

By Robert A. Matthews, M.D. 


Social Status — C P Sheldon and L 
H. Ziegler- point out that among aver- 
age or superior members (jf society, 
marriage presupp(jses adaptations and 
creates problems of a \aried nature. It 
is difficult for all these to lie satisfactorily 
re^ol\ed, e\en with every aid that can 
be brought to bear on them In the case 
of handle ci])ped persons who marry, the 
]ji(iblems that ensue aie no less numerous 
()i com])Iieated But among tlu* feeble- 
minded the «iv\areness of such jiroblems. 
In the nature of the circumstances, is 
relativelv defective, and the burden of 
>ol lit loll must be assumed largel} b) 
others in societ} more cM])able of bearing 
them 

The <iuthors have made a studv of 50 
iiiiselected marned jiatients sc^en in a 
free antejiartum clinic over a period of 
about 4 months The Stanford revision 
of the Sinion-Binet test w'as given to 
these patients In an exjierienced psy- 
chologist. The} found that 22 ])er cent 
of the patients were feeble-minded, which 
is a far greater percentage than is to be 
found in the general population and 
point out that in reality these patients 
participated in a form of child marriage, 
usually with governmental and religious 
sanction, that constitutes a more haz- 


ardous factor to scxicty than the occa- 
sional child marriages so much publicized 
recently Intelligence quotients were 
plotted against age at marriage and in- 
dicated the lower the intelligence quo- 
tient, the earlier the individuals tended 
to man*}. Im’oiu their observations it 
sc‘enied cle<ir to the autliors that feeble- 
minded above the grade of idiot may 
marrv without much restraint even in 
States that have laws discjualif} mg them 
The feeble-minded tend to marry earlier 
than noiinal adults and *ip])arently pro- 
create more rapull} 

Laws ])ertaining to tlu^ marriage of 
defeclne indu i(lii<ils arc^ inadcT[uate or 
])()orl} enforced Laws not mfre(|uentl} 
mention idiocv ( mental age 0 to 3 >ears) 
as a condition (lis(jualif} mg for marriage 
but few, if anv, idiots are capable of 
attempting to contract marriage or to 
reproduce Arrests of ])sychic develo])- 
ment alK)\e this level (imbecility, with 
mental ages 3 to 7, and moronism, with 
mental ages 7 to 12) are frecpiently not 
mentioned in marnage-discjualifying law^s 
Most of such defectives are by nature 
incapable of, and irresponsible for, mak- 
ing contracts such as marriage. Since 
they often appear to be normal adults, 
but in reality are mere children, they 
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are taken advantage of and exploited. In 
difficult times and in environments where 
they are not understood (and they usu- 
ally are not) there is little recourse for 
many of them except in delinquency, 
relief rolls, or starvation 

Governments have not attached suf- 
ficient importance to the age at which 
intellectual growth ceases ; this is of 
much greater significance than the actual 
age of the person. If one examines the 
inmates of prisons, almshouses or re- 
formatories, people on relief rolls, or 
women who give birth to children out of 
wedlock, one finds that a far larger per- 
centage of persons is included whose 
psychic arrest has occurred in child- 
hood than IS found in the population as 
a whole. 

Sterilization as a means of removing 
some of the feeble-minded from the race 
IS suggested as one method of dealing 
with the problem as well as segregation 
and registration of these individuals 
Whth adequate registration, laws dis- 
qiialiU mg for feeble-minded marriages 
might be more effectually enforced 

The ex])enditures incurred in the 
United States In allowing the feeble- 
minded to lue as the\ wish, with pal- 
liative assistance, has perha])s been <jne 
of the hea\) ])rices we have paid for 
what we call ])ersonal freedom W'e are 
at the threshold of a reappraisal of the 
liabilities and the assets involv’ed which 
can come about through a broadened 
interest in the public health If indi- 
vidual lihertv is lost when one has small- 
pox or lejjrosy, it would seem that the 
chronic disease feeble-mindedness might 
be controlled in the interest not onlv of 
the patients themselves but for the health, 
economy and safety of the public as well. 

Doll and Longvvell,-* m an article en- 
titled “Social Competence of Feeble- 
minded in Familv Care,” point out that 
the idea of permanent institutional cus- 


tody for the feeble-minded has definitely 
been modified by the experiences of the 
past quarter century. We now see that 
only a small fraction of all the feeble- 
minded ever reach institutions and that 
for those w'-ho do so lifetime segregation 
is not alw’'ays imperative. The majority 
of them continue to live in their own 
families and get along somehow’ in the 
community. From an economic stand- 
point it w’ould not seem practical to build 
sufficient institutions to house 1 per cent 
of our national population as feeble- 
minded, a percentage wffiich is generally 
considered a conservative estimate 

Other influences besides the feeble- 
mindedness itself may be the reason for 
commitment and if these precipitating 
causes such as misconduct, broken homes, 
inadequate community resources and the 
like are ameliorated, it mav be possible 
to provide suitable families, permitting 
the home care of certain patients. In 
order to do this a study of the foster 
parents, utilizing the \hneland Social 
Matuntv Scale in measuring the social 
competence of persons into who^^e cus- 
tixK the ])atienls will be placed, has been 
attempted The results of their studv 
have been summarized in the folhwving 
pr<;j jositioiis 

1 Familv care is a desirable ])art of 
anv ])rogrcini for the social supervision 
of the feeble-minded 

2 In this studv postiiistitutional familv 
care has ])een evaluated in terms of a 
successtul ])rogram now in o])eration at 
the Newark, XeW’ \\)rk, .State School. 

3 The social comiietence of the fostei 
])arents in whose familv caie these pa- 
tients w’ere placed was slightlv hut defi- 
niteh above the average of the adult 
sample on whom the social scale was 
standardized 

4 Adult female patients placed in 
famih care were found to be generallv 
of imbecile grade, but included some 
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idiots, some morons, and some patients 
of all grades with serious physical handi- 
caps, These patients were well, adjusted 
and happy m the family care environ- 
ment ; they were also useful but not 
exploited in these homes, 

5. The problem of finding suitable 
homes is one of no mean proportion, but 
the success at Newark demonstrates the 
feasibility of doing so. Those who think 
It cannot be done may well be advised 
to go to Newark and see it being done. 

The Social Cost of the Feeble- 
minded Family^ — Two studies of the 
cost to society of the feeble-minded fam- 
ily have recently been published. The 
first stud} was made by the welfare 
bureau of a city m western (Germany. 
It traces the cost to society since the 
year 1880 of a certain defectne family 
Eighty members of this famil} received 
a total of 201 sentences for various of- 
fenses, 19 children w'ere committed to 
special nuliistrial schools, 10 members of 
the fainih were iJiostitutC‘s d'his famih 
had cost the comnuinit} a total of 205,- 
nOCJ leu 111 narks, a sum that corresponds 
loiighl} to the amount of taxes paid In 
lUjJOO woikeis or to the expense^ of 
cuvtinj^ (>S woikers’ colon} homes The 
sc'Lond in\c stig.itioii took place at Stutt- 
gart A nunseinant hegot 7 feeble- 
niin(le<l children in wedlock Aftei liis 
death the feeble-minded wndinv had an 
illegitimate child likewise feelde-minded 
All S c»f these club Iren, complete!} neg- 
lected, had to be placed m institutions 
for the feeble-minclech In 10 }ears the 
State has expended 37,087 reichstnarks 
for their care If each child's further 
expectation of life is estimated at 30 
years, the futuie cost to society will be 
100,000 reichsmarks. 

Mongolism — An editorial^ summar- 
izes the findings of A Bleyer's^ article 
dealing with the role of advanced ma- 
ternal age in causing mongolism. 


In spite of the antiquity of mongolism 
as a medical subject, its causation has 
remained obscure. Bleyer has recently 
analyzed its incidence in relation to 
advanced maternal age, low fecundity 
among women bearing children with 
mongolism, prolonged interval preced- 
ing the birth of a mongoloid imbecile, 
maternal reproductive exhaustion, ulti- 
mogeniture and paternal reproductive 
exhaustion He concluded from these 
studies that the role of advanced ma- 
ternal age in causing mongolism is un- 
deniable. Although the peak maternal 
age in the general population m this 
country in 1934 was 24, the peak age 
of mothers producing mongoloids in his 
series of 2822 cases was 41. Further- 
more, the incidence of mongolistn in- 
creases steadily through the childbearing 
period. The likelihood of jiroducmg a 
mongoloid imbecile is increased in direct 
proportion to tlu‘ number of menstrual 
cycles tbroiigb wbicb a woman has 
jiassed ( )( tlu‘ entire gioup of 2822 
mongoloid imbeeiU^s, 900 weie born to 
w'omen niKk^r 31 \eais of <ige and 1922 
to women o\ei 31 Mothers fioin 15 to 
19 \ears of age iiroduced 3 4 jier cent 
of the mongoloid iinlx cxles, or oiil} ouv- 
iourth the e\peetanc\ wIkmi judged b} 
their propoi tioiiat(* eoiiti ihution to the 
total births. In tlu \ears Iroin 35 to 39, 
the tnotlu‘rs piodiut'd onl}^ 0 9 ])er cent 
of the biitlis 111 th(.‘ general population 
gave bn til to 23 8 per cent of the nioii- 
goloid iniheeiles, c)r an excess over ex- 
pectanc} of 25 to 1. The succeeding 5- 
vear period, from 40 to 44, showed a 
further increase above expectancy of 75 
to 1. No satisfactory evidence could be 
found of the relationship to the etiology 
of mongolism of the other factors investi- 
gated. Probably the apparent relation 
of any of these factors to mongolism can 
be explained simply through the ad- 
mixture of advanced maternal age. 
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Kehrer'^ describes 4 cases of mon- 
golism in newborn infants and 1 of the 
extremely rare cases of familial mon- 
golism. The manifestations of the devel- 
opmental disturbances in the brain are 
already so pronounced in the newborn 
infants that a diagnosis is possible with- 
out difficulty. In addition to the more or 
less characteristic facial expression, the 
following symptoms are of diagnostic 
significance : General muscular hypo- 
tonia, cutis laxa which is present chiefly 
on the occiput and on the back of the 
neck, immobility, somnolence and apathy, 
and the shortness and inward curvature 
of the terminal phalanges of the fifth 
fingers (Siegert’s sign). The dience- 
phalic adenohypophyseal system may be 
involved m the developmental anomaly 
of the brain. This results in edocrinop- 
athies which may exist at birth but 
which do not become manifest until later. 
The observation of some authors that 
mongoloid children are usually borne by 
mothers who have passed the age of 40 
was cornjborated iii only 1 of the 4 
newborn The author thinks that mon- 
golism is caused partly b\ impairment of 
the germ plasm ( ovum or spermato- 
zoon j, parth In damage to the embryo 
In 1 of the 4 cases the mother had 
passed through an epidemic encephalitis 
2 years before the birth of the child. 
Ill another case, consanguinity in the 
distant ancestry ma> lia\e p!a\ed a part 
Benda'^ in a stud_\ of the endocrine 
pathology of mongoloid dehcienc} e.\- 
amined the tlnroid glands of 20 mongo- 
loids which she found to be different 
from the normal. Microscopicall} the 
pathology in mongoloids is thought to 
be rather definite and characteristic, 
the changes appearing to be indica- 
tive of pituitary disorder During the 
first months of life the thyroid shows an 
increase in ]jarenchymatous growth with- 
out formation of secietory vesicle.s. The 


size of the tubules which are to be found 
varies markedly. Besides small tubules 
without colloid, are other vesicles in 
which an increase in size is noticeable. 
The epithelial walls show small, pyc- 
notic nuclei which are rich in chromatin 
and aside from the walls there is an 
irregular growth of epithelium. The 
connective tissue is increased. This con- 
ception led the author to make a study 
of the pituitary body, 14 glands being 
available for microscopic examination. 
The material was controlled by the study 
of the glands from 50 cases of children 
who died of other diseases. The study 
of the pituitary revealed interesting pa- 
thology. 

In mongolism, a marked increase in 
acidophils is recognizable, but what was 
considered more important in the first 
years of life there is a rather complete 
lack of basophils to be found. In 6 in- 
stances basophils were completely lack- 
ing. In cases in which few basophils 
were present, their t>pe is alwa\s im- 
mature The same condition was not 
found in an\ other t_\pe of disease and 
it was concluded that alterations of the 
basophilic system are so in\ariably as- 
sociated with mongolism that these find- 
ings !na_\ be consi<lered as topical of 
the niungdloid pituitar\ Mthniigh in 
mongolism there is an amazing variety 
of disturbances of the endocrine scstein 
to be found, there are inan\ indications 
that the alteiatioiis of the pituitai} bud\ 
are the pnmar\ causes ot such a general 
disorder. 

Myers,” in a paper dealing with the 
etiolugv of mongolism, considei s the evi- 
dence from previous studies to warrant 
the conclusion that mongolism is de- 
jiendenl on ceitain en\ iroiiiiienlal con- 
ditions which are effective at about the 
time of conception and wliicli are jnob- 
ablv endocrine m nature. 
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In his discussion the author states that 
although maternal hyperthyroidism is 
not, by Itself, the adequate cause, it may 
well be one of the more prominent symp- 
toms of that particular but complex en- 
docrine disturbance which is responsible 
for the occurrence of mongolism 

Etiology — Bonn University’s Insti- 
tute of Hygiene in collaboration with 
the municipal health department has in- 
vestigated the relationship of alcoholism 
to feeble-mmdedness and defective hered- 
ity. Dr Lechner found that of 254 
])Upils in the special schools for liack- 
v\ard children 205 (80 7 per cent) were 
congenitally tainted The accompanving 
table lists the familial defects established 
and the pei cental distribution of these 
amiMi^ the 205 children studied. 

Lechner’s ohseiwations show that, in 
addition to a Loinputation and evalua- 
tion (if the incidence of defectue herediU 
as a whole, one should also attempt a 
more inteiisue social-medical stud) of 
partit ular luu'editable defects Lechiur 
dnides heu*(htar\ taints into 2 categories 
on the basis ol the fon^i^oing data 

1 4 wo“thiids ot tlu‘ children examined 
aie victims of the will to ])iocu‘ate on 
the pait ot ment<ill\ oi iieurologicalK 
subnormal parents 

2 h urthernioi e, in the iiscendeiuv of 
tioin oiie-foiiitli to oiie-thinl of the chil- 
dien, <it least 1 parent or grandparent 
was estahhslie<l wlio, on account ot ad- 
<hction to alcohol, must have been morallv 
or phvsically unfit to have issue 

Uiese observations clearlv show' that 
the hereditary taint of feehle-miiuledness 
cannot be eradicated sole!) In steriliza- 
tion of mentall) subnormal ])ersons Mis- 
use of alc()hol plays an inii)ortant part 
with regard to the mentality of the oflf- 
sjiring, all the more so since students 
of medicosocial problems the w'orld over 
have found that persons who overindulge 
m alcohol are the very ones W'ho, pro- 


vided they are sexually active, tend to 
propagate far more rapidly than tem- 
perate persons and even more rapidly 
than the feeble-minded The foregoing 
statement applies above all to those 
habitual heavy drinkers who exhibit no 
signs of “alcoholism” in the forensic 
sense of the term Thus is posed an im- 
portant problem, one which is not to be 
solved by eugenic legislation alone, since 
entirely new cases of alcoholism will 
continue to originate 

Defective Familivl Dvckground 

Per- 

centage 


Both parents of extremely low' intelli- 
gence . .41 

Father alone feeble-minded 5 9 

Mother alone teeble-niincied 17 2 

Parents of subnormal intelligence . 21 3 
h'eeble-mindedness in ascendency but not 
in paieiits . 3 0 

i'ceble-niindecl siblings 6 5 

Fpdcpsv 8 3 

()llitr mental delects ot jiarcnts 18 

Mcoholisin ot paients and gi tind])<irents 29 0 
S\I)lnlis 2 3 


Pollock and l.cvcmc*’^ have made a 
studv of li\ p()])lu seal intluence on cranuil 
structure w'Uh relation to mental de- 
vcdopnient 41u‘ studv was undertaken 
with the pui])ose of ascei taming the re- 
latioiishi]) of intelhgcmce to physical 
changes m the skull as leveakal bv' roent- 
genologic e\<unmation, the material con- 
sisting of mici oc'ejihalK idiots <md morons 
Iroiii 3 State schools for feeble-minded 
and of students from 2 colleges Among 
the latter some examined were in the 
lower third of then respcx'tive classes 
and some were on the honor roll 4"he 
authors are of the ojiinion that at pres- 
ent It ma_\ he within the realm of jics- 
sibihty that the recognition of abnormal 
pituitary states in infancy by roentgeno- 
grams of the skull may afiford earl) 
opportunity fur substitution therapy and 
thus alter the course of a predestined 
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mental deficiency. They come to the 
conclusion that the functional activity 
of the anterior lobe of the hypophysis 
is recorded in the architectural variations 
of the skull. Study of these changes in 
small groups of various mental levels 
suggests an apparent correlation of an- 
terior lobe activity with mental develop- 
ment. 

Sterilization — Arnold^^ gives a brief 
review of the first thousand patients eu- 
genically sterilized at the State Colony 
for Epileptics and Feeble-minded (Va.) 
since the sterilization law w^as passed on 
March 20, 1924, by that State and points 
out that the constitutionality of this law^ 
w^as upheld by the United States Supreme 
Court in a famous decision handed dowm 
by Mr. Justice Holmes on May 2, 1927. 
The author’s conclusions are that heredity 
and environment both play an important 
part in the production of feeble-minded 
persons , that when both heredity and 
environment are bad, there is only a very 
remote pf)ssibilit\ that the child born in 
those circumstances will develop into a 
normal adult From the figures that are 
com])iIed It would a])pear that feeble- 
mindedness IS inlierite<l in the direct line: 
epile])s_\ more often in the collateral* 
that while the feeble-minded beget feeble- 
minded all too often, the epileptics do 
not beget e])ile])tics to an\ great extent 
hut thev do beget defectivx* children 
whose deficiencv is not of a convulsive 
nature. 

The author believes that eugenic stei- 
ilization has clearlv jiroven its value in 
that ])v means of it we have been able 
to place in their own or foster homes 
some 632 of 1000 patients sterih/ed, and 
have therebv relieved the State of \ ir- 
gmia of the burden of their care and 
support 

It is hoped, by means of the present 
system of careful selection, it will be pos- 
sible to place satisfactonh a much 


greater proportion of the next thousand 
patients sterilized at the State Colony. 

The Psychoses with Mental De- 
ficiency — Pearson^ studied the major 
syndromes seen in a group of psychotic 
mentally defective women and has re- 
viewed the case histories of 150 patients 
and presents a summary of the material 
from several records as illustrative of 
the entire group. He considers his series 
of cases to be representative of the 
clinical material commonly considered 
m the heterogeneous group of cases diag- 
nosed: psychosis w*ith mental deficiency. 
In idiots and at times among imbeciles 
and morons he found phychosis of the 
organic reaction type, the disorder being 
a total disability on a physiological level 
characterized by gross disorderly con- 
duct, impersonal and nonadaptive. On 
the other hand, in morons and imbeciles 
but probably not among idiots he ob- 
served both total and partial personal 
adaptive reactions such as benign ex- 
citements, dejiressions and psvehoneu- 
rotic vv^avs of thinking and blundering 
through life In those ]>s}choses where 
the chief feature is the disorder of mood, 
the prognosis is good for recoverv from 
the psvchosis Where splittmg-of-the- 
])ersnnalit_v svmptoms are jirominent, the 
prognosis is difficult to determine It 
seems that the original inferior endow'- 
ment mav have some protective value, 
in that the personalit> does not sjiht so 
far asunder or that resolution takes 
])lace more easilv than m ( mtellectiiallv ) 
normal people The psvehoses are atvpi- 
cal So are the recoveiies ( )ne sees 
main mentallv defective persons passing 
through what tippears to he irrev ersilile 
hallucmatorv -delusional states vet recov- 
ering without ain particular residue It 
does seem that intelligence is not quite 
necessarv for the production of a par- 
ticular mental state, for careful exam- 
ination shows the same mechanism at 
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work in the imbecile as in the highly 
intelligent, allowing for certain differ- 
ences attributable to the substrata. 

Treatment — In an article dealing 
with the care and treatment of cerebral 
palsies, \V. ]\r. Phelps^^ discusses the 
problem in a comprehensive manner, 
pointing out that the mental level of the 
individual must be determined as nearly 
as possible. The mental age of the child 
must be determined by the Binet or some 
similar scale but this is not the only age 
w'hich must be measured in the child 
handicapped from birth as it is impos- 
sible to determine exactly what limita- 
tions the complicated handicap may 
impose The child must be measured 
ph\sically, so that the percentage of the 
ability to move at a given age as com- 
pared to that of the normal child will 
be known He should also be measured 
from the point of view of hus social 
competence and his emotional age should 
be determined as far as possible since 
the ccniei^ controlling the affeclne life 
of the indiMclual in<u he iiuoUed ( )ftc‘n 
the true uiKlt‘rl}ing situation can he fl<‘- 
terniiiied onI\ In a t(‘st of teaching, if 
the chihl I <in lx‘ made to ])rogress and 
It am «it the rate of \ear ])er \ear, then 
<»))Moiisl\ true nient<il defuiencN is not 
ple^ent. instead, the ability to learn In 
the Usual methods is blocked 1)\ some 
pair (»f the handuap and s])ecial teaching 
methods ai e necessarc 

In these cases it is necessary to dis- 
tinguish hc^tween spasticity and athetosis, 
[f a pMainidal condition, or true spas- 
ticity, is present there should be hyper- 
active knee and ankle jerks, a positive 
Babiriski sign, occasionally ankle clonus, 
diminished or absent cremasteric and 
abdominal reflexes and hyperactive bi- 
ceps, triceps and penosteoradial reflexes 
In the case of athetosis or an extra- 
pyramidal disturbance of any kind the 
reflexes should be essentially normal 


However, a Babinski sign may be pres- 
ent at times. When there is speech in- 
volvement with spasticity the defect is 
rather uniform. In the athetoid patient 
in whom involuntary motion is the pri- 
mary difficulty, the speech is upset by 
the involuntary motion of the tongue. 
The words never come out distorted in 
the same way but on repetition are spoken 
a different way each time. In treating 
the athetoid child it is necessary to keep 
in mind that he reacts to his involuntary 
motion by voluntary tension and after 
a number of years the tension habits be- 
come so fixed that he cannot make any 
motion wdthout bringing m extreme 
stiffness. His habits must be unlearned 
in order to bring about a diminution of 
the athetosis No amount of repetition 
will do anv good unless attention is first 
given to relaxation The general nature 
of the jirohlein m these cases is compli- 
cated A program must he arranged in 
which theie is a correlation between the 
oi thopedist, tlu‘ i)ediatrician, the neu- 
rologist and the physical therapist, and 
ps\tliologic aid IS ncc'Ossai y in adjusting 
these children and then IxTavior to the 
world at large 

Delinquency !)(T and bbteh’*' m an 
article dcMling with the social compe- 
tence of dc‘lin((iient I)o\s stat(‘ that scien- 
tific studv of the individiMl delinquent 
and of juvcmile (lelitKiuenls as a class has 
ixwealed a number of conclusions some 
of which may be notc‘(l as follows* 

1 "J'he delinquent tyiiically < onics from an 
itndei pn\ ilepied en\ iromnent 

2 He IS typically of dull -normal intelli- 
j>ence, bordering on high-grade mental defi- 
ciency 

3 His intelligence and his educational at- 
tainments show relatively greater retardation 
in verbal intelligence than m nonverbal apti- 
tudes 

4 He is typically untrustworthy 

5 He is typically in need of sympathetic 
social control, especially during his adolescent 
years. 
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These observations are generally 
summed up in the conclusion that the 
delinquent is a socially inadequate per- 
son but this has never been expressed in 
a single measure of social competence. 

Employing the Vineland Social Ma- 
turity Scale in a study of 91 juvenile 
delinquents, it was discovered that in the 
group studied which was taken as repre- 
sentative, the social competence of the 
delinquents is strikingly below that of 
normal nondelinquents, being principally 
in the feeble-minded and borderline 
ranges of social competence 

L. A Lurie^^ in a paper covering 
endocrinology and the understanding and 
treatment of the exceptional child states 
than an analysis of the first 1000 cases 
of behavior disorders m children studied 
at the Child Guidance Home in Cin- 
cinnati showed that endocrine disturb- 
ances of various types and degrees of 
severity were present in approximately 
20 per cent In approximately 10 per 
cent of the cases, the glandular disturb- 
ances w ere the principal causatn e factors 
In addition to tlie direct effects of the 
glandular disturbances indirect effects in- 
clude the mental attitude adopted by the 
child toward the ph\bical abnormality 
This often produces emotional conflicts 
of great se\erity A clinical s\ndromein 
which extreme motor restlessness, de- 
structiveness and siieech clisturhances are 
outstanding s\m])toms is mentioned 
This triad of s\m];)toms wlien present in 
^ome children almost alwa\s indicates a 
state of h\ ])oth\ ruidism The child is 
ver\ restless — often the restlessness is so 
marked he has to be forcibly restrained 
He IS careless with his possessions to the 
point of destructneness The complaint, 
how ever, for w hich most often the physi- 
cian is consulted is that he show s some 
form of speech mvuhement, an involve- 
ment that may range from inability to 
pronounce certain letters and sounds to 


speech blocking and even to complete 
inability to speak. These patients re- 
spond readily to thyroid medication. The 
role of pituitary disorders in the produc- 
tion of behavior disorders is discussed by 
the author, who cites several authorities 
on the subject. 

Oxycephaly— J E J. King^^ de- 
scribes a new operation for the relief of 
oxycephaly which is thought to be due 
to premature closure and obliteration of 
the cranial suture lines. In these cases 
the sutures of the skull have been pre- 
maturely closed, fused and obliterated at 
a period of life sufficiently early to pre- 
vent full growTli or development of the 
brain. This results in the following 
changes : (a) Headaches m a number of 
instances, which may take place at such 
an early age that they are not recog- 
nized; (b) convolutional markings and 
thinning of the skull, which are readily 
recognized on roentgenograms; (c) un- 
usual and abnormal irregularities of the 
skull, due to the fact that the skull is 
held rigid in some positions and gives 
w’ay behind the increased intracranial 
pressure; id) increase m intracranial 
pressure, as shown by measurement of 
the intraventricular pressure and diminu- 
tion m the size uf the ventricles : i c ) 
marked bilateral exophthalmos which 
ma\ be so extreme and prolonged that 
loss of the e>es ma> en.sue, and ( f) early 
bilateral papilledema b flowed b_\ atrofliy 
of the optic nerves, resulting in failing 
MMon or blindness 

The author discusses the advantages 
and disad\antages of the operatne ap- 
proaches pre\iously advocated and pro- 
poses a new operation to be performed 
in 2 stages, consisting of making a 
‘‘mosaic’' of the cranial Aault. A case of 
t 3 pical oxcephaly associated with ex- 
treme exophthalmos, increased intracra- 
nial pressure and failing Msion in which 
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the operation was performed successfully 
IS described in a preliminary report Fol- 
lowing the operation, the previous apa- 
thetic appearance of the patient had 
changed to one of alertness, vision which 
was originally so poor that the patient 


could see only about the bed had im- 
proved so much that he could recognize 
individuals at a distance of 100 feet or 
more and the child was able to take an 
active part in the children’s play m the 
ward 


MANIC-DEPRESSIVE PSYCHOSES 

B\ J \MES A Flaherty, M D 


Although the major emphasis of hypo- 
gl}cemic and convulsive therapy has been 
directed to dementia precox, the extra- 
schizophrenic api^lication of these meth- 
ods has recened considerable attention 
during the past year (193<S). Insulin 
therapy lias been found to contract the 
flu rat ion of attacks of manic-depressive 
flejiressioiis and has been re])orted to 
liave an <iineli< irating ehfect upon the 
inaiiK ])hasc‘ of the psychosis Strecker, 
\l])ers, kdaluTlx «ui(l Ilughes^'^ leport 
f<i\orai)le lesults in the inaiiK ])liase witli 
convulsive therapy, Siiigei has re- 
l)oite(l \c\\ fax oral )U‘ results withmetra- 
zol in manu' attficks and contrasts its 
gre<iter c'ttectix eness with narcosis ther- 
apy 1 icninett-'* ohserxed cmcouraging \ v- 
sults in the oldei <Lge gioii]), whose* agi- 
tated and de])ressi\e sxmjitoms had not 
ies])()nded to hemato])or])lix rni, fexer 
thera]w, narcosis or a])pro])riate endo- 
crine tuMtnient \Ic‘nnmger~ ^ rc‘])orts liis 
heliet that conxiilsix'e therajix max be* 
more etfectn<d in de])i essions than in 
sc hizo})hrenia 

Injurx ot the thoiaicic spine incident 
to metra/ol conx iilsions has not been 
sufficiently studied to evaluate its re- 
mote sequelae It should be considered 


as a possible complication However, 
wdien this form of therapy is elected, 
recent observations have shown com- 
pression fractures in a high percentage 
of cases Paradoxicallx , the most severe 
roentgenological damage is often clini- 
cally asymptomatic No neurological 
damage is rejxirtcd 

More recentl} , the work of Ilimwich. 

Mexander and Li])etz on the effect of 
nitrogen inhalations on the course of 
schizo])hrcma, suggests that this method 
of treatment will ])r()l)ah]} he extended 
to the manic -de])ressi\ c* psx choses Al- 
though too little is ,is \ c*t known of the 
lw-(‘fTects of mtrogc*n inhalation, it 
would seem to he sui)C‘nor to metrazol 
conxulsions hc*cause of its second to sec- 
ond contiol and because it excites no 
negtitive dis])ositi()n to treatment m pa- 
tients d'heir work vxas inspired hv^ the 
ohserxation that the beneficial efdects of 
metra/ol arc* derixed from the depres- 
sion of cerebral inetahohsin In nitrogen 
tlieratw, oxygen satuiMtioiis as low as 
15 ])er cent are rcpoited hx’ Ilimwich 
and his coworkers, contrasted with met- 
razol therajiy, m which the oxygen 
saturation attains no lower level than 
40 per cent -- 
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ORGANIC MENTAL CONDITIONS 

By Joseph Hughes, M.D. 


Mental Symptoms Associated with 
Brain Tumor^^ 

While there were no symptoms spe- 
cific for brain tumor, 77 per cent of 530 
patients with expanding intracranial le- 
sions showed mental symptoms Supra- 
tentorial tumors gave mental symptoms 
twice as frequently as infratentorial tu- 
mors. 

When the tumor involves both hemi- 
spheres, the most severe and varied type 
of psychic disturbances are found. This 
IS also true for very rapidly growing 
tumors, because of the sudden appearance 
of intracranial hypertension 

It IS stressed that the mental symp- 
toms do not ahvays present the charac- 
teristics of the so-called organic reaction 
type. The mental picture includes 
changes in affect, in intellect and of 
higher psychic functions \hsual, auditor} 
and tactile hallucinations are frequent 

Delirium Tremens-^ 

Clinical Evaluation of Use of 
Fluids in Treatment — In treating 150 
cases of delirium tremens with restricted 
fluids, 1000 cc , in 24 hours and 150 
cases with forced fluids, 3000 to 4000 cc , 
in 24 hours. Piker had a mortahu of 
about 5 per cent in both groups 

When fluids were forced, there was 
more likel} to be a stormier course The 
average hospital sta\ in both gn)ii])s was 
a])])roxiinatel\ 4^;> days l*iker feels that 
fluids should he forced in those cases in 
vchich the patient has a coincident inordi- 
nate rise in temperature 

Hydrotherapy-’ — A ccnirse of treat- 
ment of 112 cases of delirium tremens 
consisting of cold wet packs during 
periods of excitement and active halluci- 
nosis, neutral baths of 96° F ( 35 5"^ C 


cabinet baths, needle spray and saline 
cathartics, resulted m recovery in 107 
patients The results obtained wdth this 
type of treatment are comparable with 
other series of cases treated by other 
methods, death occurring in about 5 per 
cent of cases. 

Vitamin G Content of Cerebrospinal 
Fluid in Nervous Disorders^^* 

Vitamin C studies of 12 patients w'ith 
nervous disorders failed to give any re- 
lationship between a diffuse anatom- 
ically demonstrable impairment of the 
brain and vitamin C elimination. The 
vitamin C content of the spinal fluid was 
reduced m epilepsy, tabes, paresis, and 
cerebroartenosclerosis 

Mental Symptoms of Pellagra-” 

Spies and his associates found that 
patients with subclinical pellagra com- 
monly ha\e complaints of a neurasthenic 
nature, sucli as fatigue, anorexia, vertigo, 
insomnia, pal))itation, feelings of unrest 
and anxiet_v, ap])reliension and distracta- 
bilit} S\m])toms of an acute ])s\chosis 
were oI)ser\ed in f>0 ])ellagrm^ The 
mental svin]>toins of pellagra resj^onded 
to treatment with adetpiate amounts «)t 
nicotinic acid It is recommended that 
patients with sexeie mental svniptoms 
receive at least 500 ing of nicotniic acid 
dail} . preferabh in 10 divided doses 
Kxtremelv severe cases should he given 
lOOO rng Ih'eatment </f patients witli 
sulxlinical and mild ])ellagra with luco- 
timc aeid will prevent the development 
of mental s_v inptoins 

Results of Malarial Therapy in 
Neurosyphylis-"" 

Fiftv-flve ])er cent of lOQ cases (jf cere- 
brospinal svphilis given malaria showed 
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improvement or complete remission as 
contrasted with 30 per cent improvement 
in another group receiving only chemO' 
therapy. ( Infection with the quartan para- 
site IS recommended.) Patients under 
30 responded better than older patients. 
Those with organic signs responded very 
favorably to treatment. The goal in 
therapy recommended is to give a pa- 
tient a course of 21 paroxysms which 
reach a fever of 104° F, (40.0° C.) or 
higher 

Dementia Paralytica-^ 
Clinical and Therapeutic Experi- 
ences — A clinical study of 295 cases of 
dementia paralytica revealed more than 
50 per cent were expansive, 8 per cent 
were euphoric, 3 per cent were depressed, 
and 3 per cent paranoid Malarial ther- 
apy IS the treatment of choice. Five 
\ears should elapse before making a final 
estimate of it^ effectiveness. 

Cerebral Palsies^ 

Care and Treatment -- FTelps rec- 
iHiimiiids as tile first ste]) in tlie treat- 
ment ot cereljicil birtli paFies, careful 
evaluation of cbild’s mental age, measure- 
ment of Juki’s social age, and of his 
(motional agt as fai as [lussible, pre- 
hminar\ to an\ conaatne measures. 

Idle clnlcl mint also be measured 
pll\^Kall\ m regards to his ability to 
mine 'file plan then is to fit the train- 
ing to Ins mental and plusical abiliu, 
taking care to diffVrentiate between true 
menial deficieiicv and retardation on the 
basJ^ of phjsical handicap According to 


Phelps, the percentage of children with 
a birth palsy who are mentally normal 
but are suffering from retardation due 
to the handicap of their condition is 
apparently greater than the actual num- 
bers of feeble-minded. 

From the physical standpoint, the athe- 
toid child should be taught relaxation, 
the spastic child should be given alter- 
nation exercises of the legs. In case of 
spasticity of both legs and arms, it is 
important to first stress the development 
of the proper use of the arms, later the 
legs. If speech is affected, it is important 
to try to establish this function early so 
that the child can communicate with 
those around him 

In genera], all training should be indi- 
vidualized in regard to each child’s spe- 
cial needs. Special training should start 
early. Speech work should be carried on 
between the ages of 2 and 5 years. Gross 
motor co-ordination nnohmg the large 
joints should be stalled ni tlie first year; 
fine co-ordinated mo\einetits at the fifth 
yeai. If walking is to he atttanijted it 
should he done at the* jireschool age Care 
should be exercised as tt; (.‘stablishing 
good belia\ior ddiese chddreii should be 
Irainerl earh to be much moie i esponsive 
to (hsci])hne than iioimal ehiklren, as 
the\ must dexelop the* uillmgncss and 
obedience to en<ible tliem to carry out 
iiecessarj corrective iiieasuics 

All th(‘ above a])phes in jiarlKular to 
the child who is not mentally deficient, 
but to the one wiio is letarded because of 
his physical difficultv. 


PSYCHOANALYSIS 

By O Spurgeon English, M D 

Leon J. Sauk^^ points out that 'ffhe display a similar symptomatology. The 
terms ‘common cold’ and ‘common sore essential feature is probably the conges- 
throat’ are rather vague and probably tion with catarrhal secretion of the upper 
describe a variety of conditions w^hich respiratory mucosae, especially of the 
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erectile tissue in the nose. That an infec- 
tious agent, a filtrable virus, may play an 
etiological role is apparently established, 
particularly by experimental work in the 
laboratories of Dochez, Doull, Long, and 
others. But in many cases other factors 
seem to be of predominant importance; 
for example, unusual exposure, sharp 
changes of temperature, chemical irri- 
tants and allergic conditions. That in 
certain instances emotional disturbances 
may play a role has also been recognized. 
The present observations are concerned 
with this emotional factor and that in 
certain cases it may be the most promi- 
nent feature in precipitating the symp- 
toms of the ‘common cold’ and sore 
throat.” 

The statistical data reveal that “of 60 
patients in the practice of 6 different phy- 
sicians, IS had been subject to unusually 
frequent colds and sore throats before 
coming to analysis But in the average 
period of 3 years since completing their 
analyses, every one of these patients has 
been either free from colds or has had 
them with conspicuous rarity. No other 
treatment was employed by any of the 
jiatients They came to anal} sis because 
of emotional difficulties. The colds were 
ill every case purel} incidental The 
senes is small, and post hoc does nut 
mean propter hoc But the regularity 
with which relief from colds is seen to 
follow the resolution of emotional diffi- 
culties, without other treatment, is a 
significant mdication that emotional fac- 
tors can jilay an important role m the 
etiolog} of eertain colds, and that the} 
do so m an appreciable percentage of 
cases ” 

Some of the clinical findings in his 
cases were as follows . In the analysis of 
a middle-aged man, it developed tliat he 
was a markedly passive character whicli 
had resulted from “spoiling” in child- 
hood by an overindulgent mother This 


passivity was, of course, unconscious and 
to keep it concealed the patient made a 
great show of independence. However, 
as the analysis proceeded these passive 
tendencies began to reveal themselves 
through dreams of being fed while the 
patient slept upon his back and breathed 
through his mouth. When in his daily 
life his expectations of receiving what he 
wanted from others he reacted with oral- 
sadistic dreams accompanied by severe 
grinding of the teeth, first noted by his 
wife. As a result of these activities, his 
throat, gums and jaws would be sore in 
the morning. Also it was noted that at 
the time some of his desires were 
thwarted, he would react with nasal con- 
gestion and secretion. If thwarting were 
severe enough there would be coryza, 
mild depression, nausea, constipation, 
headache and fatigue. This gave the 
picture of a cold and sore throat with 
constitutional reaction. But all these 
symptoms began to disappear almost im- 
mediately following a burst of insight 
into the passive receptive demands and 
the rage at thwarting. They would be 
gone within a day. For 2 years since the 
analysis there have been no v\ inter colds, 
something which the patient had never 
experienced before. Moreoter, he ha^ 
been free of a mild soreness of the 
pharyn.x just behind the soft palate 
which had been persistent for man} 
} ears. 

The second patient was a \er} talka- 
tive girl m the middle twenties who came 
to analysis because of her inability to eat 
in public, especiall} when she was w'lth 
an attractive }Oung man, and because of 
a mild leukurrhea (diagnosed by her 
gynecologist as catarrhal \agmitis). The 
patient was one of many children m a 
very poor, but proud, famil} . The father, 
after spoiling the children in their early 
years, later withdrew’ all interest in the 
family and ceased to contribute to its 
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support With deep, almost conscious 
anger at the father, the patient turned 
from him to regressive oral attachment 
to her mother* Out of generosity and 
loyalty, she repressed her strong, always 
unsatisfied receptive desires ; she tried 
cheerfully to share alike and, even at an 
early age, to work and contribute to the 
family. But the old desires, intensified 
by repression and thwarting, persisted, 
although she could not admit them con- 
sciously because of her guilt about them 
as ‘‘selfish/’ 

The clinical material in this case has 
similarities to the former, “she expressed 
her envy of her sister’s engagement and 
said that (jh the preceding evening she 
had felt a tickling in her throat, all 
night she dreamed she was swallowing, 
or else was reall\ swallowing, and this 
morning her throat was sore She then 
expressed her anger at the dentist be- 
cause, aiming at his office, she had 
found 2 women waiting there ahead of 
her She de])recated them as well as him 
rile next hoiii she stiid that foi the jiast 
2 months liei j«iws had ciacked loudh 
wh(‘n (Mtiiig and that she sometimes had 
difficult} m ojjening her mouth ‘on one 
side oi tile otliei ’ Such was the Ctise 
this moining and besides she tiwokc* with 
«i cold (cor) /a, stuff} head, postnastd 
scxielioiis, fatigue) and sore thro«it 
\nger at oial lhv\<irting follow c‘d —as. 
tor example, at a giil sei\ing tin* ])a- 
tieiit’s sister a ])oor meal Constipation 
appealed at this time In the next hours 
she hiajught masochistically colored asso- 
ciations designed to hide her guilt in 
connection with her oral and genital 
leceptive demands {always combined, as 
drinking wath men, an attractive man 
selling sandw'iches, etc ) and also m con- 
nection wath her anger at the receptive 
thwarting She felt tired and depressed, 
and the cold continued She would sniff 
and swallow the secretion. This con- 


tinued for nearly 2 months — until deeper 
insight into the oral demands and ag- 
srressions was achieved 

o 

During this period, the patient’s 
dreams were strikingly and predom- 
inantly oral For example, she dreamed 
that a cannibalistic dog with huge teeth 
approached her Another girl vomited 
and the patient felt like doing so. After 
a metabolism test she dreamed that she 
was passionate and asked the analyst 
wdiat to do about it , he gave her a big 
stick of candy and she chewed it up and 
sw'allow'ed it No soiling appeared in her 
dreams at this time The patient spon- 
taneously reported that nocturnal oral 
activities occurred m connection with the 
oral dreams — swallowing, mouth breath- 
ing while slee])mg on her hack and teeth 
grinding These actuities resulted in a 
soreness of her throat m the morning 
which, w’lth the eonconutant nasopharyn- 
gcxil secrdion and mild depression, gave 
the s}m])t()nis of a cold 'The nasopharyn- 
geal secretion a])peare(l regularly in con- 
iu‘ction with her thwaitcnl ora! demands 

d1ie fouith ])atient, a single woman in 
middle life who came to anal} sis because 
of a siiieidal attcMiipt, had hcxai subject 
to scwerc* colds m tlic‘ winter These 
colds wen‘ of an mHuen/al t}'pe, with 
anxiet}, u^stlessiiess <iii(l some hyjio- 
chondnacal fe«iis of tuhea eulosis A low'- 
grade fever (rare!} o\c‘r KX)' ) W'as 
an almost invariable coiuoimtant The 
local ii])]>ei res])nator} symptoms, though 
present, were not in the foreground 
During the analysis these severe colds 
(including the fever) occurred re])eat“ 
edly whienever the jiatienl became dis- 
tressed and jianick} because of her in- 
tense thwarted receptive demands and 
consequent oral and anal aggressions 
Although the patient violently denied 
even the possibility of psychc^genic fac- 
tors in her colds, nevertheless, as her 
strong receptive demands and consequent 
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rage at thwarting became conscious and 
she became emotionally relieved, the 
colds disappeared and have not returned. 
A year later this patient felt herself on 
the verge of a cold, but recognized it as 
an expression of an emotional strain 
caused by unusual demands upon her as 
well as by the threatened loss of a mother 
substitute. The patient was thus able to 
handle her emotions psychologically 
without expressing them in organic 
symptoms. 

homosexual boy, not subject to 
colds, developed a strong passive trans- 
ference which he tried to deny His 
dreams were predominantly of an oral 
aggressive nature — often cannibalistic. 
One day he suflfered a severe thwarting 
in the transference in the form of a re- 
fusal of a request Next morning he 
av\ oke with a cold and sore throat Dur- 
ing the analytic hour he realized his emo- 
tional reaction. The cold disappeared by 
the next day 

“A very narcissistic middle-aged man 
de\ eloped a strong passive dependent 
transference with frankh oral receptive 
dreams, as of being given the breast 
As this material became clear, he proudh 
and bitterl} denied it and with a superior 
air of mdeixmdence refused to avail him- 
self of the ()p])ortunit\ of contmuing his 
analysis during the usual summer vaca- 
tion \t the end of a week, a condescend- 
ing letter ajipeared, and i da\ s later an- 
other one sa\ing that he had lieen in bed 
witli a severe cold with low grade fe\er 
for 3 da\s, clearl\ indKating that he 
wanted the analvst to urge him t(» resume 
the analysis The sequence, ‘receptive 
thwarting-rage-cold,' is apjiarent Ujxni 
resuming the anahsis after the vacation, 
he reluctantlv admitted the intensitv of 
the passive attachment and his narcissis- 
tic rage at haMiig it, and at the thwart- 
ing, and then confessed that it was this 
that so upset him ” 


The author points out that of course 
all hostile feelings do not produce colds. 
But in the cases reported much repressed 
anger w^as present at the time the colds 
occurred because of the receptive thwart- 
ing and also from injury of the patient’s 
feelings of self-love. The colds disap- 
peared when the emotional tension due 
to the thwarting of these demands was 
relieved by making these demands con- 
scious to the patient. 

The fact that “a young woman of 30, 
of the 'clinging \ine’ type, wnth a varietv 
of physical symptoms, denied her strong 
dependence and receptivity because of 
her narcissistic resentment of men, her 
penis envy. She w^ould cling and demand 
and yet simultaneously freeze and main- 
tain that she was above taking anything 
from any man. However, she tells of 
reading ‘sexy’ atones before retiring at 
night, with conse<iuent vaginal secretion 
and occasional vaginism. Attempts at 
intercourse cause v^aginisni When, after 
7 months of anahsis, the oral and genital 
receptive wishes toward the analvst be- 
came strong and close to consciousness 
and appeared clearlv m her dreams, she 
(levelojied chronic svnijitoms of cold in 
the head, vvitli sniffing, swallowing of 
])ostnasal discharge (the secretion was 
clear, not purulent i, mild soreness of 
the throat, a continual feeling of weepi- 
ness, Congested lonjunctivae She said 
she nirelv we])t, hut felt as though slie 
were alwavs ‘wee])ing inward! v ' In ad- 
dition, there appeared anorexia, consti- 
])ation, and leukorrhea 

“In the ])atients observed, the nasal 
catarrhal secretion a|)peared regulailv , 
along with the other sviiiptoius described, 
in periods of inteiisihed unsatisfied re- 
ce])tive demands It ajqieared oiiK at 
these periods, and disaiipeared when the 
analysis made the emotions more full} 
conscious In 1^ cases it greatly de- 
creased in freijuenc} of occurrence fol- 
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lowing psychoanalysis. There is, there- 
fore, no doubt that it can be caused by 
emotion. What remains incompletely 
solved is the causal sequence between 
specific emotions and the catarrhal 
secretion ’’ 

The author feels from clinical evi- 
dence that the nasal catarrhal secretion 
can be stimulated by strong intaking ten- 
dencies expressed in the oral and upper 
respiratory region instead of, or as well 
as, in the genital. This fits in with simi- 
larity of the lining mucosa and presence 
of erectile tissue in both the genital and 
nasal regions. There are also clues to the 
connection of the catarrhal secretion with 
eliminating impulses ^'At the times when 
these colds appeared, the patient showed 
concomitant s\mptoms in other regions 
They all showed some diarrhea or con- 
stipation, and the third patient had a 
transitor\ tirinar\ urgency which ap- 
pealed tollowing a dream of urinating 
on the floor of the anahst’s office ’’ 

“In considering ps}chogenic urganu' 
(listurhcinces, the degree to v\hich one 
organ distinherl more than another is 
]»rohabl\ alwa\s a mattei of quantitc and 
emphasis, ddie reas(jns for the choice of 
organ, \\h\ ont‘ oigan ina\ he in voiced 
so much nioie than another, have not \et 
been (‘liKidated T<» sa} Vonstitutionar 
begs tlie question Tlie choice probably 
<lepends largelv upon past experiences 
of all kinds ancl also iqjon the nature of 
the ])redominant emotions. 

“During periods of emotional disturb- 
ance, the patients showed emotional con- 
nections not only with the colds they 
developed but also with other physical 
activities and symptoms. These other 
symptoms were of a kind which fre- 
quently accompany the 'common cold ’ 

“The general feelings of fatigue, loss 
of energy, malaise, etc., were seen in the 
analyses of these cases to be chiefly 
manifestations of mild depression. How- 


ever, this is only one factor, In other 
cases these symptoms may be entirely on 
a toxic or other basis. 

"Along with the other symptoms, 3 of 
the female patients developed leukorrhea 
and the condition was diagnosed by the 
gynecologists as catarrhal vaginitis. This 
is of considerable interest in connection 
with the catarrhal nasopharyngitis, and 
suggests that the emotional stimuli are 
essentially the same for both. 

“It might be expected that an indi- 
viduahs local and general resistance to 
colds would be decreased by the local 
irritation and general depression which 
result from emotional causes, and that 
he would therefore be more susceptible 
to infections colds from contagion or 
from the viruses in Ins own throat This 
may frequently be true, but it does not 
seem to be the main mechanism in the 
cases rejiorted in tins pa])cr For in 
these the onset was often sudden; the 
duration \aric(l fiorn innuitc^s to months, 
wathont piirulena* or other conclusive 
signs of secondai) infection , and when 
a burst of insight into th(‘ (‘motional 
situation uccurrcnl, the symptoms disap- 
])Cared ra])i(lly 

“(Aids of this t\])e <irc a])pau‘ntl\ 
niiicli more related to allergy (m this 
case hav fever) tli<in to infection. The 
intei rclatamships arc, of c'ourse, far from 
simple But whatever the interrelation- 
ships of vni, changes in temperature, 
othci agents, and allergy, it seems certain 
that the colds descnlied in this ])ai)er 
belong to that grou]) of common colds 
in which the allergic reaction and not 
the infectious is in the foreground, and 
that, in the cases herein reported, the 
unconscious emotional situation was the 
main etiological factor. When more is 
learned of the physical and unconscious 
emotional factors in hay fever and in 
other allergic conditions further light 
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will be thrown upon the specific emo- 
tions and upon the entire problem of 
this group of colds. 

“The striking improvement, but in- 
complete immunity, which resulted after 
psychoanalysis may be accounted for in 
2 ways. The first is that the neurotic 
mechanisms involved were not entirely 
overcome (and we know’ that traces al- 
ways remain). The second is that the 
patient has been cured of neurotic colds, 
and that the occasional ones he now gets 
are due to other causes 

“The physical treatment usually em- 
ployed for colds probably has much more 
of a psychological effect than has been 
realized The importance of the oral 
receptivity may be recognized in the old 
maxim ‘Feed a cold — starve a fever.’ ’’ 
The author concludes that “in the pa- 
tients reported, colds occurred regularly 
in situations of frustration of strong, 
mostly unconscious, receptive demands 
w'ith more or less repressed rage. In the 
opinion of the author, the evidence in 
these cases show’s that the relationship 
IS causal. This observation in no way 
implies that all emotional states of re- 
ceptive thwarting result in colds, nor 
obviously that this etiology is in any 


sense exclusive. The emotional factor 
is only one of several (infectious agents, 
irritants, allergins, temperature changes, 
etc.), operating separately or in combi- 
nation, and may be of greater or lesser 
importance or prominence in any indi- 
vidual case. Nor are the emotions and 
mechanisms here described necessarily 
the only ones which can produce the 
picture of the cold. In the cases reported 
in which the emotional factors played a 
prominent role, the symptoms seemed 
more closely related to allergic than to 
infectious conditions, although nothing 
positive can be concluded on this point. 

“The emotional impulses stimulate 
physiological activities in other regions 
of the body. These result in the other 
symptoms which frequently accompany 
colds : gastrointestinal disturbances ( ano- 
rexia, nausea, diarrhea, colitis, consti- 
pation), headache, and, in women, leu- 
korrhoea The fatigue, malaise, etc , are 
often, at least m part, manifestations of 
mild depression Fever, apparently truly 
psychogenic, occurred in 2 cases The 
whole conrlitinn is utilized in the services 
of masoclnsm. passive indulgence, sec- 
ondary elaboration and various other 
secondarv gains ” 


PSYGHONEUROSES 

By Lons II Tw -i effort, AI D 


Introductory- -Within recent years, 
the role of cinotioiial factors as con- 
tributory toward, and in some cases 
causative of, phvsical disease has been 
increasingly emphasized LTntil 4 vears 
ago, this considerable but scattered litera- 
ture had never been gathered together, 
correlated or evaluated. This has very 
ably been done by H. F Dunbar^^ in 
a monograph w’hich is a surv’ey of the 
literature on psychosomatic (“mind- 


bod_\ ) intcrrelatinnshijis as it has ap- 
peared hi'tween 1^10 and 1^33, and 
covers HI Its Iiihliograpliv mer 2200 
titles 

Since the dawn of medical knowledge 
it has been known that emotional fac- 
tors will alter phvsiological processes, 
but it has onl\ been within recent years 
that medicine, especially through ad- 
vances made along jisvchiatric investiga- 
tions, has become aware of the intimate 
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correlation between emotions and bodily 
changes. Recent research, chiefly along 
the lines of psychoanalytic approach, has 
revealed considerable thought^provoking 
data in connection with some of the so- 
called “constitutional diseases,” especially 
essential hypertension, hyperthyroidism, 
hyperglycemia, asthma, various skin 
diseases, and certain functional gastro- 
intestinal disorders : peptic ulcer, '‘mu- 
cous colitis,” and “spastic colitis ” That 
emotional factors will disturb ph\sio- 
logical processes has always been recog- 
nized, but evidence is accumulating 
winch suggests that long-sustained emo- 
tional states can bring about irreversible 
])h\siologiccil changes, namelv , actual 
structural alteration, tissue pathologv 
( organic disease ) 

T heories — The \ arious theories 
evolved to account for this jisychosomatic 
(“mind-bodv ’) inteqiLiv are reviewed 
In Leo ^toiie m an article* which 
postulates the “po^^ihle role of ])s}chic 
<lisoider as a major etiological agent” in 
niorhiditv In this connection “the rigid 
^listiiKlion lietweeu psvche (mind) and 
soma ( I)od\ ), between orgtunc <md jisv- 
chogenic disease,” should graduallv lie 
a})olislu‘d 1'hat emotional states will 
hung about i)rolound altc‘r<itions m the 
hodilv econoinv has been ])ro\en hv ( an- 
non's cLissical e\])enments m jihvsiologv 
I'or instance, coexistent with nige, pro- 
t<ain(l in\ oluntai \ aiidinostlv uiKonscious 
changes occur in the blood cheinistrv 
(especiallv sugar), in the endocniu* ac- 
tnit} (e (f , adrenals) and in the balance 
oi the autonomic net vous sv stem (changes 
m respiration, heart rate and m gastro- 
intestinal niotihtv ) The chief central 
origin of these visceral and humoral re- 
actions is in the midbram (hypotha- 
lamus), referred to by Cannon as the 
“Emotional Level ” 

Any practical, general h) pothesis which 
w^oulcl attempt to explain the role of the 


emotions in disturbed physiological proc- 
esses, must first set forth in simple 
terminology the meanings of several 
important terms, “psychical energy,” 
“instincts,” “emotions” and “the uncon- 
scious.” In the realm of physics, many 
of its problems are explainable in terms 
of “energy” even though we are quite 
ignorant as to the ultimate nature of this 
energy It is just as logical in any at- 
tempt at understanding mental processes 
to postulate the existence of “psychical 
energy” as the driving force behind men- 
tal functions. (That jdiysical and psy- 
chical energ} are probably but mani- 
festations of a single driving force as 
yet unknowable, is in line with present- 
day theories which enijihasize a monistic 
a])])n)ach to causation as against the du- 
ahstic approach Imind inrsus body] of 
a generation ago) More specifically, 
this “psyclucal energv” is at times 
termed “hhido ” Being a source of con- 
stant ])()tential ] lower, this energ} seeks 
expression in the* form of “instincts” 
( nuin’s primitive nrg(‘s, drives and striv- 
ings) 1'he term “emotions” refers to 
the subjective asjiect of this instinctual 
<ictivit} in a complex organism And 
tinallv. the reiiositorv ol the indivuluars 
jinmitive urges (“instincts”) and of his 
jiast ex])erience is held to Ik* that jxirtion 
of the mind referred to as the “uncon- 
scious “ ( )iitstaiKhng among the in- 

stiiKtual drives are those of aggression, 
fear, love, hate, sex and hunger, each 
of which niav he conceived of as being 
charged with their own specific energies 
constantly seeking for expression Since 
the law' of the conservation of energy 
holds just as rigidly in the mental realm 
as it does in the realm of jdiysics, total 
suppression or annihilation of psychic 
energy is just as impossible as is that 
of physical energy The acceptance of 
this concept is important in understand- 
ing the following exposition 
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In his schematization of mental ac- 
tivity, Stone uses the term an “emo- 
tional event^^ to express any specific 
mental activity. The source of the in- 
stinctual energies (the libido) may be 
thought of as having its physiological 
representation in the hypothalamus 
( = Cannon’s “Emotional Level”), a 
region which experimentation has proved 
to be intimately connected with the emo- 
tional life. (This level, in Freudian 
terminology, is representative of the 
''Id” portion of the adult personality, 
the mainspring of the adult Uncon- 
scious.) According to the statements 
made m the preceding paragraph, and 
because of its specific charge m terms of 
energy, an “emotional event” must seek 
expression From its site of origin, the 
hypothalamus, an “emotional event” ma} 
radiate over 1 of 2 varieties of path- 
ways either it may travel over the 
thalamocortical fibers to the cerebral 
cortex and there appear in conscious- 
ness (causing subjective “emotion” ) and 
expressing itself in action over the (vol- 
untary ) corticospinal nervous system 
(whicli innervates “voluntar\” striated 
muscle fibers), or else it will tra\el o\er 
the ( mvoluntarv ) autonomic nervous 
system (which inner\ates “m\oluntar\ 
smooth muscle fibers and the endocrine 
glands). How'ever, the (\oluntar\) 
corticospinal nervous system does not 
res])ond automatical 1\ It is governed In 
the Will (equiv^alent to the I'reudiaii 
portion of the adult personalitv ), 
m itself a function of the cerebral coi- 
tex, especiallv of the frontal and pre- 
frontal area. Because of the social 
unacceptabilit} of the indiscriminate free 
expression of these instinctual drives, the 
Ego, assisted by the unconsciousl} acting 
force of Repression, serves as a modera- 
tor of the instinctual drives, frequentlv 
completely inhibiting their overt expres- 
sion, When instinctual drives are per- 


sistently blocked, “the terrific upset of 
the internal milieu, over w’hich the com- 
plex organism has no voluntary control, 
goes on without physiologic outlet, and 
evanescent disease arises.” As well- 
knowm examples of the persistence, some- 
times the exaggeration, of involuntary 
emotional activity wliich occurs when 
the low’er centers are freed from the con- 
trols of the higher neural levels, Stone 
mentions the thalamic syndrome ; clinical 
dissociations betw^een volitional and emo- 
tional facial innervation ; the exaggerated 
laughter and crying of pseudobulbar 
palsy as weW as of nitrous oxide anes- 
thesia; and the actions of decorticated 
experimental animals He further com- 
ments : “It IS hardly likeh that suppres- 
sion of emotional energy by an intact 
cortex actually decreases its quantity.” 
It is probable that in the presence of in- 
hibition, “the cortex, when intact, either 
absorbs and utilizes jiart of the energy, 
directly or indirecth” m the formation 
of mental symptoms (fears, anxiety, 
compulsive thoughts, phobias, amnesias, 
etc ) or in normal thought processes 
leading to sublimation, or “diverts a 
greater portion of <this energv ) into vis- 
ceral or humoral I / c , endocrine ) chan- 
nels than IS necessarv when cortical 
inhibition is removed ” The conclusion 
WYUiId be that “blocking of powerful m- 
stinctual impulses can cause jirofound 
physiological disturbance” Thus if the 
manifold strivings and complexes of the 
adult “unconscious" mind are “cut off 
entirelv even from indirect cortical con- 
veyance {I c , sublimation), they must 
be turned with heightened intensity and 
hopeless chronicity on the viscera and 
hodily fluids “ 

A ste])])ing stone to an understanding 
of }jsy chosomatic interrelationships is of- 
fered by a consideration of jme of the 
])sv choneuroses. conversion hysteria In 
this dislurbance, anatomical changes are 
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rare or at the most mild. Slight vaso- 
motor changes may occur, but they are 
easily reversible. Ankyloses when they 
develop are looked upon as secondary 
changes. As actually proven by analyti- 
cal investigation, the hysterical symptom 
has a definitely demonstrable symbolic 
significance. In hysteria we may ‘*con- 
ceive of the entire pathological tension 
as occurring on a cortical level, or near 
it, barely excluded from admission into 
consciousness, and thus barely excluded 
from possible stimulation of the cortico- 
spinal (i r,, voluntary) nervous sys- 
tem, ... In place of either complete 
repression or full expression a literal 
compromise is struck in a directly or 
symbolically iiivoh'ed portion of the body, 
m a distortion of the will (c (j , h\sten- 
cal paral\sis) ur of perception (c q , 
h\stencal pain or anesthesia).’' In the 
cases where the coinersion s\niptom is 
objectified in the form r)f vasomotor 
chaiu^es, tbiN “infL\ lie due to cortical- 
h\]iutlialainic connections, or to auto- 
nomic 1 epresentatioi! m tlK‘ cciebral cor- 
tex llNClf ” 

\ccnrdiiie to iIk* a\<iilal)ilit\ of 

u>rtKal i \]>u‘ssi()n to a ])nmiti\(‘ im- 
pulse ( / ( , Its ( \])resstbilit\ in nK)tor 
behavior, s])eech or thought) ‘h'arics in- 
vciscl} with the degiee of frank in- 
stinctual admixture in a given impulse . 
bcGiuse of tin* anticipated external risk” 
( ot social disa[>i)roval, of being intol- 
erable to the Ego, etc ) Siinilarlv, '‘the 
less adaptable is the jinniitivc impulse 
to centrifugal expression of any tv])C 
( /, c , to expression over the voluntary 
nervous s\stem), the more completely 
is Its neural energy confined to the en- 
docrine and vegetative nervous systems.” 

In the presence of more profound 
and long-standing deep emotional states 
involving intense repression of instinctual 
drives, ''the instinctual levels presumably 
discharge through entire neural and 


endocrine systems, with a relative ab- 
sence of symbolic localization (as com- 
pared with conversion hysteria), and 
it is in them that we may assume the 
materializations or Aniagen of profound 
organic disease.” Among such chronic 
disturbances which may be engendered 
are those of tissue growth, of sugar 
metabolism, of vascular tension, of car- 
diac rate and rhythm, etc. Stone further- 
more stresses the point that organic 
disease and psychosis (as against psy- 
choneurosis) "both represent alternative 
experiences of profound instinctual and 
vegetative disorder.” By contrast, vis- 
ceral or conversion symptoms (as found 
in conversion hy^torm) and psycho- 
neurosis represent relatively superficial 
disturbances. "In the psychosis, through 
a process analogous to summation of 
stimuli, thalamocortical blocks (i c., re- 
pression) are overcome, and the volun- 
tary (Ego) iKMwous s\ stein becomes, to 
Aarving degrees, the direct instrument of 
the instinctual levels . d'luis the viscera 
aie spared the full impact of the ]iath()~ 
logic autonomic activitv ” The deter- 
minants governing the* s(‘lection between 
the ])svcliolK or organic iiK'tliods of 
ex])ression for intense (‘motional conflicts 
are as vet not definiteh knowm, but may 
de])eiKl n])oii giadiial accumulation of 
instinctual tension as against the sudden 
ov (‘rwliclniing liy spix'ific stimuli from 
the eimronnuaU 

Some substantiation of the al)o\(* view^- 
])oint is offered b} the frequency with 
which prodromal ])hysical symptoms 
precede the frank onset of a severe psy- 
chosis. wStone would regard these symp- 
toms as constituting '‘threats against 
life” in the form of potential later severe 
physical illness "which are averted only 
by the eruption of manifest psychosis, 
whereafter (the somatic symptoms) 
often disappear.” Such a trend of events 
is frequently noted especially in schizo- 
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phrenia, whose early hypochondriacal 
phase is a matter of common observa- 
tion. Similarly one frequently sees cases 
in which a severe long-standing organic 
complaint (such as a mysterious precor- 
dial pain) becomes displaced by a psy- 
chosis. (Some might interpret this 
sequence of events in terms of the or- 
ganic disease having later caused the 
psychosis.) But the reverse is frequently 
likewise noted, dramatic improvement in 
a psychotic individual developing severe 
organic pathology {e. g , coronary occlu- 
sion, etc.). The psychoanalytical inter- 
pretation of such a sequence of events 
inclines to view such a physical catas- 
trophe as having satisfied the '‘need for 
punishment” which had been engendered 
by the existence of the unconscious ag- 
gression. 

The keynote to the psychogenesis of 
certain forms of organic disease is thus 
to be found in the "forced internaliza- 
tion” of certain instinctual tendencies, 
especially strong erotic and strong ag- 
gressive tendencies, which results m 
morbid organ tensions Erotic impulses, 
as against deeplv destructive impulses, 
are more liable to attain to some type of 
cortical comevance because "they are at 
least susceptible to sublimation or rela- 
tively benign conversion and are less 
liable to be forced into persistent and 
exclusive autonomic channels.” Thus 
the emotional as well as the plnsical 
health of the induiclual is closely con- 
nected up with exteinahzatinn of in- 
stinctual ciierg}. Action, while promoting 
the greatest relief of such tension, car- 
ries with it at the same time the greatest 
external threat (i c , risk of disap- 
proval). Whereas speech occupies, as it 
were, a midposition, thought, on the 
other hand, oflfers the least relief but co- 
incidentally carries with it the least grave 
external threat Thus the symbols and 
phantasies of the thought life "represent 


a constant effort to translate the physio- 
logic energies of instinct into a form 
adequate for corticospinal expression (in 
a somewhat disguised form ) , or at least 
into the dissipation of pure thought.” 

In his conclusion, the author states 
that whereas medicine has been coping 
with "exogenous diseases” with increas- 
ing success, the death rate from "de- 
generative diseases” increases steadily 
and "their etiologic mystery diminishes 
only imperceptibly.” On the basis of the 
central origins of the autonomic nervous 
system and its important relationships 
on the one hand with the emotional life, 
and on the other hand with alterations 
of visceral function, the hypothesis is 
advanced that neurotics and sufferers 
from unmistakable sev^ere organic dis- 
eases "may at times be suffering the late 
effects of deeply buried and chronic in- 
stinctual conflict.” From such a stand- 
point, many "endogenous diseases,” at 
least the “diseases of unknown origin,” 
offer challenging problems. Under such 
a heading can be listed such clinical pic- 
tures as essential hypertension; exoph- 
thalmic goiter : peptic ulcer ; bronchial 
asthma; atherosclerosis and its derivative 
diseases; diabetes mcllitus , neoplasms, 
etc. In early constitutional disease and 
in early endocrine dysfunction "it is pos- 
sible that the organs winch ])erhaps de- 
termine the original character of the 
instincts or libido more than an> others, 
are conversely vulnerable to instinctual 
distortions due to earl} experience, and 
that jjiofound alteiatioiis in ])h>sique and 
hodv chemistrv (iiuluding immunitv i 
niav be deeplv ])s\chooenK ” Whether 
these profiaind psvehoph} siological dis- 
orders are within the scope of psycho- 
therapy after anatomic change has 
occurred is still open to question. Never- 
theless, there appears to be considerable 
evidence accumulating to the effect that 
emotional conflicts lead to profound 
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neural imbalances in such a wa\ that a 
psychogenic concept of at least certain 
organic diseases is a challenging hy- 
pothesis. 

Physiological Mechanisms of Emo- 
tionally Conditioned Anatomical 
Changes 

L. Vlkan*^'*' (after Dunbar), has 
brought forward the most comprehensive 
simplified hypothetical schematization as 
to how anatomical changes may occur as 
the result of emotionally conditioned 
stimuli Briefl}, the way in w^hich the 
end-organ reacts to ps\chic influences 
depends u])on its anatomical structure, 
that is, upon the nature of its elements 
under the influence of the vegetative 
ner\ous s_\siem 

These elements are (jf 2 chief \arieties. 
( (/ ) ConfKuhlc cli'nioifs (ehiefl\ smooth 
musculciture go\ermng tonus) and (h) 
swicfory clcincnfs ( ghinds of internal 
secretion ot exleimil secretion) Whth 
regaid to the ionfnuitlc t^Ieinents. emo- 
lionalb c onclitioned motcn* distui hances 
m<i\ kM(l to anatoniKal <ilt(‘i atioiis m 
stuenil wa\s {a) L<isting (.ontiaction 
( especi<ill\ sjiasin ) in hollow organs 
ma\ l)et<uisc‘ ol com])U‘ssi()n, piodiice <in 
i'lnemiii ot the u'gion iiuohed, n‘sultmg 
111 a coinhination ot meJi<imcal ni)ur\ 
and lack ot nutrition dims theie m<i\ 
follow regr(‘ssne <uul luriotic alteiations 
ot tlu‘ tissues ot the region, ot such ])re- 
c‘\isting changes nia\ he aggia\atc‘d or 
reactivated (c (j , ])e])tK ulcei , latent 
idiopathic ulcerative colitis) ( /> ) last- 
ing or sufticiently often repeated sjiasm 
ot tuhulcir organs (or their jiaralvsis, 
/ c , total loss of tone) may bring about 
( 1 ) Muscular hypertrophy of proximal 
parts, and secondarily their dilatation 
(eg, idiopathic dilatation of esopha- 
gus ; hypertrophy of left ventricle in 
essential hyperteiisicjii) , (2) stasis and 
pathological changes through alteration 


of concentration or fermentation changes 
in fluids which normally circulate freely 
(e, g , solitary cholesterin stone in gall 
bladder; congestive esophagitis), (c) If 
there is a source of infectious material 
above a long-lasting circular spasm, the 
infected fluid is dammed up under in- 
creasing pressure making for a febrile, 
purulent inflammation which may lead 
to perforation, thrombosis, etc (e g,, 
infection in gall bladder obstruction). 

With reference to the secretory ele- 
ments, increased or decreased psychically 
conditioned secretion may lead to far- 
reaching ])rimary and secondary ana- 
tomical disturbances m the endocrine 
organs (e g , jisychicallv conditioned dia- 
betes or Clraves’ disease) Similarh, 
(juantitative or (|uahtative changes m ex- 
ternal secretions may have various ana- 
tomical results ie g , ])e])tic ulcer, bron- 
chial asthma, etc ) 

In Ills paper, Paul Sclnlder*'^ prefaces 
his rcMiiarks with the thought that m a 
“fiiiKtioiril" c<ise tluae m<iy bc^ some or- 
g<mK change^ not found b\ our methods 
of e\<iniin<ition, oi th<it the* “so-c<illed 
oigaiiu casc‘ is perhaps not so mde- 
pcMident ol psychological ])rocc‘sses <is it 
m<iy seem in the l)c\ginnmg W <irc‘ not 
entitled to sa\ that the organic case 
should not be trcMtcal fiom <i jisvcho- 
logRal ])oint ol view 1 lc‘ fuithc'i elab- 
onites thc^ llienu' that jisychological 
problems m<iv use oig<mic synijitoms to 
manifest themscTes, and ,ip])roaches the* 
basic symptoms of disease in terms of 
their ])sy chological “mcmnmgs,” as 
though the organism wc‘re spcaikmg m a 
sort of sym])tom language 

For a correct understanding of these 
implications one must understand the 
patient m terms of his life situation, and 
as a result of his early life exj^eriences 
“Human problems of specific type have 
specific relations to the specific organ 
systems” involved in the symptomatol- 
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ogy. Accordingly, one should try to 
fathom the general psychological mean- 
ing of the symptoms in any specific case. 
Following a discussion of the psycho- 
analytical implications of the basic symp- 
toms of disease, those having to do with 
the surface of the body, with its open- 
ings, with the senses, and with the inside 
of the body, Schilder comments upon the 
more general symptoms. 

“Anxiety"’ occurs always in the form 
of a danger signal and sums up the dan- 
gers which may attack the outside of 
the body, its openings or its interior 
It IS often connected with the fear of 
social disapproval when the danger lurks 
m the sexual drives, at other times with 
the fear of death. 

“Dizziness” wFen on a psychogenic 
basis IS viewed as “the psychological 
sign of sensual and moral disorientation 
to the world” and is intimately connected 
with c(jnflict arising from the instinctual 
drives, or w'hen the integrity of the m- 
(Inidual is threatened as in the beginning 
of disease 

“Nausea” einotionall\ induced repre- 
sents “the beginning of an attitude of 
rejection,” while “w^eakness” means gi\- 
mg u]) or being h)rced to give u{), and 
may be a sign of tlie induidual being 
unable to handle his own j^robleiiis and 
comci(lentall\ assuming a submissue at- 
titude ( )ccasi()nally it ma\ indicate a 
feeling of lieing unahle to act because 
of uiKoiiscious (jr conscious feelings of 
guilt 

“Fatigue” 111 its ])s\chologieal im])h- 
cat lolls IS closely allied to weakness. In 
functional cases it iiia\ be a sign that 
the indnidual does not feel eiiual to his 
tasks any more It ina> occur when the 
unconscious aggressne tendencies be- 
come too threatening 

In interpreting the psychological mean- 
ings of symptoms it is most inijiortant 
also to have clearly m mind a concept 


of the individualbs aims and life goal. 
The aim of psychotherapy should he to 
give the individual a deeper understand- 
ing of his goals and instincts. It thus 
resolves itself into “a process of truth 
finding” in which one aims to re-enact 
the basic psychological problems and the 
historical development of the symptoms. 

Specific Organ Involvements 

The Skin — In a consideration of 
“The Emotional Factor m Skin Dis- 
eases,” E. T. Bernstein-^*'^’ states that 
“there is a definite field where derma- 
tology and neuropsychiatry meet and 
wdiere co-operation between these spe- 
cialties can be mutually profitable and 
instructive ” He maintains that “the 
psyche, through the mediation of the 
sympathetic ner\ous system acting on the 
smooth muscle of blood vessels, pro- 
duces certain common phenomena in the 
skin, such as blushing, pallor, sw’eatmg, 
etc. . . Few denv their relation to emo- 
tional states When, however, chronic 
alterations of an irreversible nature are 
produced in the skin, there is a tendency' 
to deny the ])rimary imjjortance of the 
jjsychogenic element” This author is 
nevertheless inclined to feel that truly 
psvchogenic skin lesions do occur, the 
emotional elements mriuencing the blood 
vessels by way of the svnipathetic nerv- 
ous system “causing either vascular 
dilatation with its associated exudative 
processes, or vascular const ricticai with 
Its sul>se({uent tissue detects” Several 
case histones cire given in which the 
]>sychic factor appears highly important 
In 1 case se\ere urticarial lesions ap- 
I>eared lor the first time in a patient ot 
22 altei slie liad uiteii some sea food 
Suhse(juently the mere sight <jf sea food 
was sutficient to jiiecipitate a similar at- 
tack The author als«) lists other derma- 
toses which in certain cases a]>pear to 
be ])sychogenically conditioned, such as 
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herpes hystericus, various types of skin 
gangrene, '‘hemorrhages into the skin, 
various types of edema, eczematous 
eruptions, changes in the hair resulting 
in acute depigmentation, alterations m 
the nails, and peculiar disturbances in 
sweat secretion/’ Certain types of pruri- 
tus often possess an emotional compo- 
nent, which may even be primary. The 
rapid cure of warts by suggestion where 
long-standing routine dermatological pro- 
cedures have failed, is also referred to, 
with illustrative case material. 

The functional element in some 20 
cases of “angioneurosis” manifesting 
various types of arteriospasm is reported 
upon by P. L. Goitein/^" These cases 
were investigated by psychoanalytical 
methods The author makes the com- 
ment that “disorders of this kind take on 
a new sigmticance when understood from 
the psvchological angle, and when it is 
realized that nr)t onl) vascular, lait syni- 
[jalhetic, eiidociine, tlialaniic and psvchic 
Ie\els au* all pla\ mg a part " 

Allergy; Asthma and Hay Fever 
II h. iJunbar, ni soiik‘ obsei v<itioiis, 
ie\K\\s the rtcuit htciature on this suh- 
jtet (noiiic 2CK) articles wIikIi h<i\t‘ a])- 
pLareJ din mg the last 4 }eai s ) and statt s 
her own lindings in 3 cases winch she 
this anal_\/ed Soiiu^ of the more nnpor- 
taiit fnidnigs in the literature aie here 
gi\en 

1 The di lj(»th asthma and hay 

fever ma> he bruught about, or eliimiiattd, !>> 
hvpnosis and suggestion 

2. Specdic attacks inav he precipitated h> 
specific traumatic psychic expcruiices ui 
stimuli. 

2 When the symptoms have been eliminated 
psychotheidpeutically, skin reactions to specific 
allergens may remain 

4 There are times when even sensitive pa- 
tients can stand the allergens without their 
producing symptoms 

5. Psychic factors play a role in the skin 
tests themselves 


6. Allergic reactions most often are encoun- 
tered in the “leptosomic” bodily build. 

7. Hypersensitivity is a variable factor 
changing with geographical conditions, periods 
in life, endocrine and metabolic changes 

8. Some physicians appear completely un- 
willing to recognize any psychic factors in 
allergy. Some consider at least asthma as a 
neurosis. 

9. “Although specific events in the emo- 
tional life may precipitate specific attacks or 
determine localization of allergic skin reac- 
tions, the real etiology lies in the total person- 
ality structure, psychologically and physiolog- 
ically considered ” 

10. Any shock and mere exposure to the 
allergen is not an adequate stimulus 

11. In these cases there may be alternation 
between symptomatology organically expressed 
and the appearance of psychological symptoms 

12. From a personality point of view, asthma 
and hay fever patients are ambitious, hyper- 
active, self-absor])ed and mentally sensitive 

12. Sehizophrciiic iiatients are immune to 
the influence of pollen 

Sunie uf Dtinliar's findings m her own 
patunits, stated in h'reudian teriiniKjlogy, 
revealed a iihirked predcjininance of anal 
and oral sadistic nmtenal, involving 
sexualization of llu* rc'spinitorv function 
and great intcn’c'st in the sc^iisc^ cjf smell, 
niaiked iincoiiscnons <iggussiv(* tenden- 
cies in the ]aituiits showing asthma, 
and an «i])parent “compulsive’’ character; 
maiked aniliualeiic'c' , hostility whicli 
seemed constantlv on tlie point of going 
into action, with the* H‘sult that the indi- 
viduals w'eie in constant teiror; a weak 
Jvgo organi/ation and an inadequately 
assiuiilaled Siipeiegu, somatic symp- 
tomatology which a])peare(l to lie of an 
inca])acit<iting and ])iinitive nature, 
though. 111 an indirect way, simulta- 
neously also satisfying the aggressive 
impulse , and libidmah/ation of certain 
organs and functions In her 3 cases 
which were analyzed intensively, the or- 
ganic symptoms cleared up with the 
treatment of the psychic pathology. She 
considers the psychosomatic problem as 
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“the most vital problem confronting 
medicine today.” 

C. H. RogersonS^ presents detailed 
psychological studies on a group of 30 
children presenting the symptom-complex 
of asthma-prurigo. He stresses the fre- 
quent occurrence of special personality 
features and special environmental dif- 
ficulties which are closely related to the 
attacks. Among the personality traits 
constantly encountered were those of 
aggression, domination, overanxiety, 
tenseness and insecurity, whereas the 
environmental setting was frequently 
characterized by overprotection and 
thwarting by oversolicitous and anxious 
parents ; tension in the home, frequently 
because of quarrels between the parents , 
jealousy toward siblings; or the patient 
being cast in the role of an only child. 

Heart — The “Psychologic Factor in 
Cardiac Pam” is discussed by E. Witt- 
kower^*^ in a study of a series of patients 
from the point of view of: (a) Per- 
sonality structure (before the onset of 
the complaint ) {b) the specificity of the 
emotional factor in the formation of 
cardiac pain, and (c) a theory for the 
dynamics of this variet} of pain. Since 
an event which in one person will pro- 
voke a severe emotional reaction may 
leave another hardly affected, it is im- 
perative that the nature of the specific 
suspected traumatic event be studied 
against the background of the total per- 
sonality. 

\V. C Alenninger^i stresses the im- 
])ortance of “unconscious” emotional 
factors behind many functional cardio- 
vascular disorders, and illustrates the 
mechanism of these unconscious factors 
Reviewing the literature, he states that 
from 20 to 50 per cent of induiduals 
consulting general practitioners or car- 
diologists for cardiac disorders ha\e no 
demonstrable organic lesion He is in- 
clined to score the too common tendency 


of speaking in terms of a hypersensitive 
autonomic nervous system or an auto- 
nomic imbalance, and feels that in most 
instances the fault lies in a psychogenic 
stimulus which is excessive or unduly 
protracted. He reminds us that “extra- 
systoles may be produced by psychic 
stimuli, and paroxysmal tachycardia is 
frequently recognized as psychological in 
origin.” Even in actual organic heart 
disease psychological factors may be just 
as effective etiologically : “The emo- 
tional disturbance gives rise to a func- 
tional heart disorder ; the emotional 
disturbance continues over a protracted 
period and the functional disturbance in 
the heart gives rise to structural changes.” 
Even in heart lesions on an infectious 
or toxic basis, the psychological influ- 
ences may be of importance Menninger 
states that through the findings of psy- 
choanalytical studies, there is increasing 
evidence that the emotional content of 
“repressed” ideas, especially when con- 
nected with the emotions of hostility, 
hate, aggression or jealousy, play an 
important role m the causation <if certain 
functional cardiac disorders. The psy- 
chotherapeutic handling of tlie milder 
grades of these disturbances is presented 
m a manner a]ipliLable b_\ the general 
practitioner 

Essential Hypertension — F Alex- 
ander^- prefaces his consideration of 
"Einutional Factors in Essential H\per- 
leiision” with the statement that it is 
comniun kiiowledgi tliat specific emo- 
tional Situations aie connected with sjie- 
cific pIUbiulogRal changes Fur example, 
eiiibarrassiiieut is followed b\ blushing, 
despair by sighing, sorrow li\ weeping, 
aniuseiiieiit b\ laughing, fear b} palpita- 
tion, pallor, interruption of respiration, 
etc. A comprehensue anahsis of hodil_\ 
reactions to specific emotions is still 
lacking, although Cannon has correlated 
some significant findings, m connection 
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with blood pressure rises in rage and 
fear. Alexander's systematic studies of 
hypertensive patients during psycho- 
analysis indicate that the mobilization 
(i e j bringing into consciousness from 
their unconscious source) of repressed 
aggressive tendencies is associated with 
significant fluctuations in blood pressure 
A number of these patients have been 
relieved of their hypertension. He would 
be inclined to formulate a tentative hy- 
pothesis according to which the chronic 
efifect of repressed hostile tendencies is 
one possible factor in contributing to the 
Inperpyesis Not only the chronic stim- 
ulus of unconscious (re])ressed) ag- 
gression may cause the above picture, 
but also tlie chronic stimulus of fear 
Hyperthyroidism — In their studies 
on “1 l\])erth\ roiclisni and Personality," 
based on a senes (jf 15 cases, \\ T 
lirown and E. F (iildea-^'* stress the 
lre(|ueiK\ ot emotional shock or strain 
just prior to the recogm/ed onset of the 
illness Hieir iin estigation v\as intended 
as an answer to the ([uestion as to 
whelhei “there is an\ sort ot siisce])ti- 
hilitv oi readiness (in these individuals) 
biologicalh to react and exjieneiitiall} 
to expiess tliemsehes m this manner^" 

I liirteen ot the Cvisc^s sliovsed endeiue 
ot a strong faiiiilial tendenc) towaid 
iier\ous lUstabilit} Ml the cases showed 
peisonalit) tiaits characterized I)\ an e\- 
tienie lc*eling ot jieisoiial insecurity with 
a stiong sense of respousihilitv and a 
tendeiic) to sufler in silence ['"re({uentl\ 
the_\ attach themselves to someone (par- 
ent or surrogate) iov guidance and pro- 
tection The majorit), long before the 
develoiiment of hyperthyroidism, showed 
signs of endocrine and autonomic nerv- 
ous system imbalance In most cases, 
the gross symptoms of hyperthyroidism 
had been present more than a year be- 
fore they sought medical help, and fre- 
quently they persisted m attempting to 


fulfill their responsibilities in face of 
taxing manifestations In all cases a 
definite disturbing situation had preceded 
the recognized onset of their hyperthy- 
roidism, and the nature of the situation 
was usually in the form of a threat to 
the individual’s security, either by loss 
of guidance and protection (frequently 
of a parent), or increased responsibility. 
Of the 13 cases which were operated 
upon, 12 revealed hyperplasia of the thy- 
roid, 1 an adenoma Significantly these 
investigators remark “With whatever 
success treatment is directed toward the 
thyroid gland, the fundamental way of 
experiencing of the patient is not al- 
tered If, after treatment, the patient 
returns to the same or a new stressful 
situation or experiences further shock, 
recurrence of the whole jiicture of hyper- 
thyroidism is likely. Relief from stress 
and strain is essential to continued re- 
cover} “ 1die\ conclude that these pa- 
tients present 4 points m common (^ 7 ) 

\ constitutional ])re(hs])ositi()n , (b) a 
wa_\ of experiencing which involves a 
lieculiar susceptilnlitv to emotional shock 
or strain, (r) a severe disturbance in 
the torin of a sudden shock or a pro- 
longed stiain ])rioi to recognized onset, 
ind id) hvpeiqilasia ot the thvroid They 
also teel that lujierplasia of the thvroid 
Is a secondar\ occiii renege dejiendent 
upon the autoiioimc imbalance, and a 
certain innate sensitiveness of the gland. 

I he inqiortaiice of dealing with these 
patients in terms of their total person- 
ality, instead of re!}ing too implicitly 
u])on the surgical scalpel, is stressed. 

Gastrointestinal Tract — Peptic UI- 
cer— D. T Davies and A T. M. Wil- 
son'*'^ examined a senes of 205 patients 
with peptic ulcer comparing them, as a 
control, with 100 jiatients with hernia (a 
"mechanical" disorder unrelated to emo- 
tional disturbance) In 84 per cent of 
the ulcer patients, the symptoms began 
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soon after the occurrence of some event 
aflfecting the patient's work or finances, 
or the health of his family Only 22 per 
cent of the hernia cases gave such a 
correlation. Of 52 relapses in the ulcer 
cases, 42 coincided with some event 
causing anxiety to the patient. A sig- 
nificant excess of the ulcer patients 
showed undue tension long antedating 
their ulcer symptoms. As a group, the 
ulcer patients showed a definite tendency 
toward a predominant facies and body 
type, and a personality characterized by 
excessive drive and intense mental and 
physical activity. The traumatic events 
must, they feel, “be implanted in a spe- 
cial soil ” Their conclusions are to the 
efifect that chronic peptic ulcer ‘*is an 
example of the influence of the mind in 
producing structural change, and that 
successful therapy depends upon the at- 
tention being given to the whole indi- 
vidual “ 

Nonspecific (Idiopathic) Ulcera- 
tive Colitis; Mucous Colitis — From 
a psychological ( nonanalytical ) stiuK of 
9 cases of nonspecific ulceratne colitis, 
T Brown, P. W. Preu and A J. 
SullivaiP"^ conclude that in a certain t}])e 
of personalit} ulcerative colitis may be 
precipitated by an emotional disturbance 
Character traits displa\ed were those of 
egocentricit} , passivity, insecuritv, emo- 
tional tenseness and immatunu, and a 
failure of emancipation from parents or 
their substitutes. All the cases showed 
a “\\a} of experiencing characterized In 
a tendencv to give up in the face of dif- 
ficult} ’’ A uniform finding was the 
])resence of low energv endowment, 
emotional lability, ready inclination to- 
w^ard anxiety or apprehensiveness In a 
group of 30 cases, there was not a single 
successful marriage nor an instance of 
complete emancipation from parental ties 
Emotional instability or personality de- 
fects w^ere frequently encountered in 


parents and siblings. In 8 of the 9 cases, 
an emotionally divSturbmg life experience 
occurred just before or at the time of 
onset, in the nature of marital discord, 
sexual fears, or feelings of guilt. 

Wise advice considering the general 
management of functional disorders of 
the gastrointestinal tract is given by W. 
C. Alenninger'^^' : “That such disorders 
are primarily emotional in their causation 
is a fact granted b\ nearly everyone 
The point is stressed, how'ever, that such 
individuals should have the benefit of 
an accurate, penetrating, and detailed 
analysis of the psychological component 
of their illness, and that only as w'e un- 
derstand the dynamic aspect of the per- 
sonality disorder can w'e adequately treat 
the individual. Treatment in all cases 
must be directed toward the total per- 
sonality and not toward the stomach or 
the intestines or the colon alone.” 

Psychoanalyti cal Inter pre ta tions 
of Gastrointestinal Disorders (Es- 
pecially Peptic Ulcer; Mucous Co- 
litis; Constipation) — As surmised by 
F Alexander-^”* in his text “The Medical 
\ able of F^sychoa^a]} sis.” the emotional 
problems acting as etiological factors in 
gastrointestinal disturbanies are prob- 
abl} of a s])ecific nature The actual life 
situation (/ r. traumatic event) acts 
onl} as a prcupifatuuj influence The 
true causative ])svchoIogical factors orig- 
inate in the develo])ment of the mdi- 
vidiial’s ])ersnnalitv , and onlv knowledge 
of that development (as gamed through 
analvtR investigation) can explain the 
later reactions to acute traumatic situ- 
ations 

Inasmuch as the funuioiis of the in- 
testinal tract are threefold (intake, re- 
taining and elimination), it stands read} 
as an organ through which emotional 
trends and tendencies inav exjiress them- 
selves such as the zeisli to receive (or 
take), the zcish to retain, or the zeisli 
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to give (or eliminate) — when the ex- 
pression of these trends through the 
(voluntary motor) central nervous sys- 
tem is inhibited because of inner con- 
flicts. Depending upon the nature of the 
emotional trend seeking expression, the 
reaction may be of the gastric type, of 
the colitis type or of the constipation 
type. 

Gastric Type of Reaction — (Associ- 
ated symptoms : Epigastric distress , 
nausea; heartburn; belching). The per- 
sonalities exhibiting this type of reaction 
show intense oral-receptive tendencies 
(= a craving for affection). The “wish"’ 
seeking expression is that of wanting 
“to be taken care of, to be loved/’ ex- 
pressue of receptive tendencies, of a 
need for hel[), of an unflerlving wish foi 
dependence Because tliesc tendencies 
are incompatible with their Ego’s desiic 
for independence and activit), the} aia* 
Mipprt'ssed, making f(»r conflict Con- 
WKHislv, tht‘se iiidiv idirils ap])ear self- 
siiffuKiit, make* d rcdl effort to assume 
1 e^])onsibilitU‘s, like to lie Ictukis. appeal 
full of dine and initititivc* rS(*\eithe- 
less, the svinptonis betniv tlu* underlving 
conflict (‘ii^endeud 1)\ tin* thwarted 
u*tc])tive wislic‘s 1 Ik* ])s\ chologual con- 
ditionin <4 of tlu* di^Uiil)t‘d l>h\siology is 
<‘\]*Iained as follows d lie thild ex])en- 
c*iu e^ tlu first oratificnt lolls of its rc- 
ce])ti\( tendeiKies in bt^ing nounsh(*(l 
ddiis (‘<' 11 1\ r(‘sults in <'in enujtional asso- 
ciation betweem tlu* ])assive wish to be 
loved, to be taken care of, (Uid the 
])h\ siol<5gical functions of nutrition. If 
the wish to be loved (taken care of) is 
suppressed, then it mobilizes the emu- 
tionallv associated wish to be fed, anfl 
this wish to be fed in turn may then 
serve as a specific and chronic stimulus 
influencing the stomach (f. e , its physio- 
logical functions) When this occurs, 
one may think of the stomach as speaking 
a sort of ^‘physiological language'' and 


expressing a ''hunger" for receiving love 
and help. Such a patient may then be 
thought of as wanting food not because 
of organic hunger, but as a "symbol" of 
love and help. The result of this con- 
stant wish, seeking expression, is chronic 
hypermotihty and hypersecretion. 

Colitis Type of Reaction — (Associated 
symptoms: diarrhea, painful cramps). 
The same conflict, as m the gastric type, 
exists, but a different solution is at- 
tempted, fear and a sense of inferiority 
being eliminated Oral-receptive, coupled 
with acquisitive-aggressive tendencies are 
said to exist But the receptive-aggres- 
sive tendencies engender a subconscious 
.sense of guilt, giving rise to a wish to 
make restitution as a reaction forma- 
tion. The symptom diarrhea is said to 
have a double “symbolic" meaning, rep- 
resenting the desire to make restitution 
for what they wish to take* from others, 
and representing aggrcssivu* ( r-- elimina- 
tive), in contrast to the passive* in- 
taking), teiideiKies ( h'vacnation, in an- 
alytical inter])! (‘tatioiis, is (‘([uat(‘d with 
the inbintile (‘xpression of <itt<i(k or ag- 
gression ) ('ons(U)Uslv tlH*se individuals 
em])htisi/(* that tlie\ don’t u*(ei\e what 
they should, in s])it(‘ ol tlu‘ir own (al- 
leged ) great willingn(*ss to lu*l]) and give 
In this they seem to do onlv hp service 
liefoie their illness tlu‘\ au* often effi- 
cient and active, but aft(‘i its onset, they 
easily accept a dependent jiosition (This 
IS in decided contrast to the gastric 
I ulcer 1 ty|)e of iCcUtion to illness ) 

Coustipafio}} I'vpr oj Reaction — ( \s~ 
sociated symptom constipation ) The 
observable jiersonality seems character- 
ized by a pessimistic attitude toward 
others, an attitude of not seeming to 
expect anything from anybody, a belief 
of not being loved As against these 
feelings, there exists an "unconscious" 
extreme sense of obligation to give. The 
constipation is thus viewed as "syni- 
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bolic*' of the attitude of spite and ob- 
stinancy, of the desire to withhold, and 
as a reaction against the obligation to 
give. More specifically, because of feel- 
ing that the environment is hostile, the 
individual also presents an aggressive- 
revengeful attitude. There results the 
‘'wish’’ to soil with excrements (as does 
the child), this in turn evokes a fear 
of retaliation and guilt, which makes 
for a repression of the above tendencies, 
and produces chronic constipation (= 
inhibition of the “wish” to soil). 

Diabetes — There is a tendency in the 
psychosomatic literature to view certain 
instances of diabetes as the expression 
of overt or concealed chronic anxiety 
manifesting itself through continued dis- 
turbance of sugar metabolism. (Cannon’s 
work conclusively proved that emotional 
stress can cause fluctuations in the blood 
sugar.) It IS felt by some writers that, 
in certain cases, the diabetic picture may 
be the expression of a neurosis. Whether 
m such cases the diabetes is amenable 
to psychotherapy remains to be deter- 
mined 

Analyzing the emotional factors which 
frequently come into play, H. F Dun- 
bar*^ ^ remarks iqion the frequent pattern 
of life seen m such patients a steady 
grind of fatigue and deprivation with an 
increase in the passive personality ten- 
dencies and much resentment They also 
are inclined to keej) their troubles to 
themsehes and seem unable to share 
them. 

Arthritis — W”. Bauer, S Cobb, and 
I W'hiting'^’^ carried out some interest- 
ing studies on 50 cases from the view'- 
pomts of the medical, psychiatric and 
social services Although the psychiatric 
studies were Aery superficial (slightly 
over an hour w ith each patient ) , 33 of 
the cases show^ed “an obvious coinci- 
dence of social pathology and the attack 
of arthritis,” 7 a possible coincidence. 


10 no coincidence. These investigators 
feel that these findings emphasize what 
has long been known to clinicians that 
“sufferers from rheumatism must be pro- 
tected from overworry,” and they stress 
the importance of the internist studying 
“the psychobiology of each sufferer from 
rheumatoid arthritis, in order that the 
psychological factor may be evaluated 
and treated.” 

General Considerations — At the be- 
ginning of the tw^entieth century there 
prevailed a preponderant leaning in the 
direction of organic explanations to ex- 
plain the nature of pathological changes 
within the organism Much progress was 
made, but the “constitutional diseases" 
remained almost as puzzling as ei^er, 
witness the many hypotheses and the 
still more numerous attempted therapies 
which w’ere advanced in an effort to 
effect cure It has only been in recent 
years that a more adequate emphasis 
has been placed upon the vital etiological 
role which is played bv the emotions, as 
contributory’, precipitating and perpetu- 
ating factors in these conditions. Some of 
the major contributions to this specific 
problem ha\e come from investigators 
using the ])s\clioanaIy tical method of ap- 
proach. This problem of psyxhosomatic 
interrelationshi[)S, like all developing 
sciences, is still passing through the stage 
(liiniig which data are being collected, 
c()rrelatc.d and evaluated Mo>t of the 
contributions in the literature center 
around the emotional st^ttings preceding 
tlie onsot of the disorders The second 
stage, that of the more general thera- 
peutic ap{)Iication of this knowledge, is 
still to ci»me Only an (xcasional report 
mentions aetual therapeutic usage of 
these dibCo\enes, and in some cases al- 
ready w’lth success. As pointed out by 
I. Hendrick,*" during the analyses of 
psychoneuroses there have been inci- 
dental observations of definite therapeutic 
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ei¥ects on incidental organic processes 
All degrees of chronic and intermittent 
constipation, minor gastrointestinal ail- 
ments, disorders of menstruation, vari- 
ous skin disorders (especially tenacious 
eczema), bronchial asthma and hay fever, 
and even a number of cases of essential 
hypertension, have been relieved by an- 
alysis, even after long-attempted ortho- 
dox medical therapeutic methods had 
failed As he remarks; “Why in 1 case 
the e\entual release of tension leads to 
hysterical dysfunction of either motor or 
sensor} s_v stems, m another the dis- 
charge IS localized in that portion of the 
s}mpathetic s\stem supplving the thy- 
roid, and in still others it is localized 
m the gastric portion of the autonomic 
s\stein, we ma\ not discover . The 
same fundamental tension max be re- 
leased through am of these channels, 
and ])s} choanal} sis . offers the most 
thorough method of establishing 

permanent chann(‘Is of normal dis- 
charge" \n<il}sis caiables the mdnidiud 
t(» lelieve tcaisioiis in the normal social 
tuiutions ot the total ])ersonaht\ which 
picMoiisl} s(‘c tiled no discharge tind .as 
a r(‘sult w(‘ie limited to locah/c‘d ])atho- 
logic organic stinuihition The <in<itomi- 
cal h<isis tor such an asscaaion is to he 
tound in the role of the, as } et little 
understood, <Lutonomic nenous sxstein, 
to which \1 Sakeh’^ refeis in these 
terms "d he link between the organic 
and the psxchic part of the human being 
is the xegetatne nervous system . . In 
the same wax that the xegetative nervous 
s}stem can translate organic experience 
into mental res])onse, it can transform 
ps}chic stimuli to pathophysiologic ex- 
pression and, I'uc versa, in a vicious 
circle ” 

In conclusion, the psychosomatic view- 
point IS well summarized by C. Binger'"^^^ 
m his statement “Our changing attitude 
toxx^ard disease is due to a growing body 


of evidence which points to the impor- 
tance of psychic influences m the process 
of falling ill and to the fact that disease, 
be it infectious, allergic, functional, or- 
ganic or degenerative, has its develop- 
mental history in which the whole per- 
sonality IS involved And as W. C. 
Menninger'''^''^ points out : “Disease should 
always be considered as a psychosomatic 
reaction The emphasis may be either on 
the psychic or the somatic symptoms, 
but both components are always pres- 
ent “ 

Treatment in the Psychoneuroses 

General Psychotherapy — () Die- 
thelnr"''^ em])hatically declares that “one 
should keep in mind that they are dis- 
orders of the ])ers{)naht} , and not of 
nervous tissue" Thc‘ mam treatment 
])r()cedure is therefoie psychotherapeu- 
tic, No ])urel} somatic treatment is 
jiistifled Medication heli)s sx mptoms 
only This contribution (‘xphiins in clear 
and ])r(‘cise fashion the luxessary essen- 
luils 111 the handling of th(‘ milder forms 
ot these ])erson<ditv disordeis (a) The 
coruxt ])rotedur(‘ thiough vxhich to ob- 
l<iin <L ])svchiatru histoiv, (b) hoxx to 
obt.im a bru‘l v (U \voikabl(‘ <uialvsis of 
the ])<itient’s j)t‘rs( )n<dit} , <ind {() th(‘ 
vaiious tUMtment pi ( )c (‘dinars which ma} 
be followed aftei tlu‘ thei aiamtic formu- 
lation h<is been <irnved at Many jirac- 
tical suggestions are likewise offered in 
conducting <i tlrnapeutie interview and 
the therapeutic gotd is clctirlv expressed 
The psycliotherajieutic nu^thod of a])- 
jiroach outlined is one for which any 
general ])ractitioner will find ready use 
in his routine olhee jiractice As the 
author concludes “It should be the goal 
of training during interneship not merely 
to recognize psychiatric, especially psy- 
choneurotic disorders, but to learn to 
treat them correctly. The psychiatidst 
should not be expected to claim all these 
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patients for treatment. The well-trained 
internist and general practitioner should 
be able to treat a considerable number 
of these cases correctly without special- 
ists help.” 

T. A C Rennie”’^ scores the frequent 
tendency in general practice to label 
these patients as ‘^neurotic” and the sub- 
sequent inclination to dismiss these cases 
as hopeless or hardly worthy of a busy 
practitioner’s time. He points out the 
dangers of presenting the patient with 
vague terms, of informing the patient 
that his ‘'imagination alone” is at fault, 
or of proffering the mere advice "to 
forget it all ” An easily understandable 
working concept of the neurotic person- 
ality IS presented, followed by an effec- 
tive method for the therapeutic handling 
of these personalities, entirely on a prac- 
tical basis, as the author feels that 
‘'any state of general nervousness, ten- 
sion, anxiety, hypochondriasis, or neu- 
rasthenia can Ije adequately and suc- 
cessfullv treated by the non specialist.” 
Kspecial emphasis is placed on the 
advisabiliU of avoiding medications, par- 
ticular!} sedatives, if at all jiossible 
Idiese are regarde^l as “artificial ways of 
easing painful svnqitoms” whose origins 
are psychogenic An\ medication re- 
sorted to needs careful exjilanation tliat 
It is being given onl} as a means of 
pn xlucing sv m])t( anatic and tenip< )rarv 
lelief, since })ermanent cure involves a 
growing insight mU) tlie true emotional 
leasons behind the maladjustment 

(r S Sprague''’*‘ purposes “to bring 
together into clearer focus some ])nn- 
ci])Ies of the ]js}chiatrist\ treatment,” 
especiallv the underlying reasons for the 
various forms of thera])V \nvone treat- 
ing emotional!} ill patients must have 
clear conceptions of what he is tiving to 
accomplish and of the exact means avail- 
able The pajier contains many worth- 
while ideas centering around the thera- 


peutic handling of the individual patient’s 
needs. 

Anxiety States — The handling of 
anxiety states m general practice can be 
facilitated by the suggestions offered by 
E. Kahn, efaLr'“ who urge the thera- 
peutic approach which keeps in mind the 
needs of the '‘wdiole person” and wdiich 
looks upon anxiety as a defense mech- 
anism w’hose protective purpose must 
first be understood in any therapeutic 
approach. E. F. Gildea lists 3 different 
varieties of anxiety w'hich must be dif- 
ferentiated in the therapeutic approach 
P \V. Preu’s observations are helpful 
in ditferentiating anxiety from other 
states ( such as hyperthyroidism, incip- 
ient psychoses, etc ), while W. B. Ter- 
hune lists practical hints in the direct 
handling of anxietv conditions, espe- 
cially the justifiable medicinal handling 
of acute anxiety (medinal, 10 grams 
( 0 6 Gm. ) ; sodium amytal, 3 grams 
(0.19 Gm. ), or nembutal, 2 grains 
(0 13 Gm ) — giv^en alone or in a com- 
bination of an} 2 ) If the fear of not 
sleeping tends to increase the anxiet}, 
these jiatients may be benefited by med- 
inal, 5 or U) grams, 30 minutes liefore 
bedtime This administration niav be 
preceded earlv in the evening In 15 
grams (1 (mi ) of triple bromide. 
The value of endocrine therapy re- 
mains uiijiroven m these cases The 
|)s}dn)t!ierapeutic handling of the anx- 
iet} reaction is also clearlv described 
\s this contributor points out, the fannlv 
doctor is the onlv man who has the 
()])portumt} of curing the aiixielv state 
lit till' ifimiicnt it arises In this svm- 
posinin, \1 C Putnam hnefi} jiresents 
the fi'reudian li}]>othesis of the anxietv 
reactnni and (i K Pratt outlines the 
coinmuintv aspects ot these conditions 
which must alwavs he kept clearlv in 
mmd whenever dealing with the anxiety 
neuroses 
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Traumatic Neuroses — Especially 
perplexing to the general practitioner is 
the handling o£ neurotic reactions to 
accidents, and even more so when the 
matter of industrial compensation is at 
stake. This subject is covered in very 
practical fashion by A. Myerson.*'^ The 
law insists that for such cases to be 
compensable there must have been physi- 
cal damage associated with the accident. 
Deep psychic damage is not compensa- 
ble, The situational nature of the trau- 
matic neuroses is emphasized, as they 
develop most readily in relationship to 
litigation and to compensation. Several 
varieties of these neuroses are listed and 
some differential points are taken up 
which enable true malingering to be ruled 
out. Although most writers seem to 
agiee that prognosis m compensation 
cases IS improved if an early settlement 
of the case is reached, this writer does 
not feel that such a iirucedure m itself 
ends the m niptoniatology Ahiriuus con- 
sideratiuns to be folio w'ed in the treat- 
ment of tht'se i.ases are set foith 

Hysteria- \. pra(ti(:al appioach to 
the liandliiig of hysterical U'actions is 
illustiated 1)} Ic ImuJeiiiann Mtinage- 
menl of tlie case nia\ be along 1 of 3 
ditterent varit*{ies of approach 11ie “ev- 
}>]oiaiive” method aims at a tlioiougli 
leai rangeineiil of tlie jjatieiit's inner 
pliaiitasy life, dins is most efiitienth 
ctlectcdliN the jjsychoaiialvtu piocednie 
Vevertlieless, because of the time and 
expense factors, tins method is rarely 
feasible The ‘Tnvironmentar’ method of 
handling the case depends on a thorough 
understanding of the ‘'factors in the pa- 
tient’s environment which set up the 
stimulus to which the patient’s symp- 
toms are the response ” Changing these 
factors may alleviate the symptoms, but 
the fundamental personality remains un- 
changed The "suggestive” method em- 
ploys direct suggestion in the form of 


hypnosis or the more indirect suggestive 
element residing m electrical treatments, 
certain kinds of medication, etc. But as 
stated by the author, when we use sug- 
gestive methods alone, we remain ignor- 
ant of the factors determining the ab- 
normal response and we do not remove 
the propensity to further symptom for- 
mation. 

The fact that hypnosis, as an adjuvant 
to the psychotherapeutic handling of cer- 
tain psychiatric conditions, has in the 
past fallen into general disfavor, is re- 
garded as unfortunate by J. L. McCart- 
ney.^^ Its disrepute has largely been 
brought about by the fact tliat hypnosis 
deals chiefly w'llh sjinptums rather than 
w'lth causes. Newrthcless, although it 
should nut be lookcil upon as a pana- 
cea, this aiithoi u‘gards it as a valuable 
addition io the psy cliotheiapeutic ar- 
mamentarium Its s])ecial usefulness re- 
sides in the fact that Iiypnosis enables 
tlie idiysicuiii diuath to infliuaice the 
suIkuiiscious, peiinilliiig him to implant 
theia])eutic ukais; it pennits ex])loratorv 
iiieasuies whose rindings may be helpful 
111 the psvchut lieraptnitR reintegration of 
the peisoiiality , it iiKitMS(*s the receptive 
state for psy cIk ttliei apy ; and it permits 
1 (^assoc lat loll and i eoi g<mi/ation of dis- 
sociat(‘d t‘\p(‘i uiu c‘s and of amnesic ma- 
d lu‘ iiuahanism ot li\])iiosis and of 
iioiinal sk‘ep are held to Ik* the same, 
and th(* lapport estahlislied hetwa*en tiu* 
]>atient <ind the phvsician is compared 
to the '‘tiaiisleieiice” sought in the usual 
psychoanalytical situation. A simple 
technic fur the jirodiiction of the liyp- 
nutic state is described and several case 
reports given to illustrate the surprising 
and gratifying therapeutic results ob- 
tained Among the conditions eithei 
cured or greatly ameliorated in this 
writer’s experience are : amenorrhea and 
dysmenorrhea ; impotence ; paralysis ; tor- 
ticollis ; insomnia ; migraine ; alcoholic ad- 
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diction; constipation; nausea; prepara- 
tion for anesthesia, and immense reduc- 
tion in the painfulness of childbirth. The 
author concludes that hypnosis may be 
used to facilitate the beginning of mental 
catharsis, that ‘'it is the best method for 
the treatment of amnesia . . . and that 
it may be used to overcome many func- 
tional symptoms, and to supplement 
other forms of psychotherapy/’ 

M. H. Erickson®^ outlines a practical 
technic for the induction of the hypnotic 
state. He also recalls how in Germany 
and France hypnosis has in selected 
cases been used as a direct surgical aid 
in both major and minor operations as 
well as in obstetrics, making for peace 
of mind, and a sense of security and 
confidence on the part of the patient. 

Alcoholism as a Neurosis — Signifi- 
cant contributions have been made to the 
treatment of certain forms of alcoholic 
addiction by Strecker and Chambers. 
Following the conceptions set forth by 
Peabody a few years ago, increasing 
emphasis has been placed upon the theory 
that certain forms of alcoholism consti- 
tute the manifestations of an underly- 
mg psyclioneurotic personaliU difficulty. 
This theme is ably set forth by E. A. 
Strecker/’'^ and by F. T. Chambers, 
Iroa 

Strecker emphasizes the point that 
“without specific ps\chotherapy there is 
rarely permanency to the initial gocxl 
result ” The border line to abnormal 
drinking “is crossed when a man con- 
sistently attempts to use alcohol as an 
aid to adjust himself to reality ” True 
alcoholism is a neurosis, and alcohol, 
being more or less socially acceptable, 
becomes a “useful method of escape for 
the potential psvchoneiirotic ’’ Among 
the frequent factors found in the back- 
ground of the “alcoholic personality” 
are: a spoiled-child picture fostered by 
past parental o\erindulgence coupled 


with overdominance; emotional imma- 
turity and general irresponsibility; being 
a youngest child or an only child ; an 
introverted personality ; neurotic tenden- 
cies in the parents; financial difficulties. 
The use of alcohol in these cases serves 
as a neurotic solution for mental con- 
flict and acts as a compromise solution, 
in an effort to free the socially inhibited 
personality from the confines of its im- 
maturity. The alcoholic drinks in an 
effort to extravert himself. 

A basic premise prerequisite to the 
psychotherapeutic approach to alcohol- 
ism is sincerity on the part of the patient 
and a real desire to be helped, emanating 
from the patient himself rather than from 
the advice of someone in his environ- 
ment. The form of treatment is not 
psychoanalytical. Its initial objective is 
an analysis of the original causal factors 
of the alcoholic addiction, the nature of 
the previous maladaptations. It includes 
a large amount of suggestion and the 
reiteration of certain principles which in 
aim strive to inculcate a nonalcoholic 
philosophy of life, and is in effect a 
kind of reconditioned reflex to alcohol 
A good prognosis cannot be given until 
the patient has prrwen his every effort 
to make the alcoholic compromise a con- 
spicuous failure, and until lie ^hows an 
intellectual an^l emotional acceptance of 
Ins willingne^b to belie\e that an and, 
nonalcoholic future is inq>erative, and 
that the e\entualit_v of ])artial indulgence, 
moderate drinking ( “social drinking” ) 
or some similar compruniise is utterly 
impossible The co~operati\e attitude of 
the patient's famiU is imperative, but 
reference is made tr» ilie liarmtulness of 
overstnet su])er\ ision, sp\ing and ain 
elaborate piecautioiis concerning liavuig 
alcohol m the lu)me An\ artificialitN 
is to be decried which pi events the pa- 
tient from fighting his battle on liis own 
terrain m an eniotionallv mature w'av 
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This form of therapy has given un- 
usually good results in handling the 
chronic alcoholic in his own environ- 
ment. Although institutions are valuable 
for the complications of alcoholism, mere 
custodial and protective care is utterly 
inadequate in establishing real lasting 
cures 

Chambers^'^ approaches this problem 
along the same lines. He would be in- 
clined to view the alcoholic as ‘‘a stu- 
dent (rather) than as a patient, a stu- 
dent who has failed to pass the final 
entrance examination into a mature 
existence It is up to him to gam insight 
as to why he failed and how he can 
succeed In this connection it is im- 
portant to let the ])atient convince the 
therapist, and incidentally himself, that 
he IS an abnormal drinker I'requently 
the alcoholic iiersonality is confronted 
with sexual difficulties but these are fre- 
({uentlv the result rather than the cause 
of his alcoholism Though marital dis- 
cords are frequent, it is usuall\ because 
marriage enlarges the field of reaht} and 
increases responsibihtv , the ver\ things 
which the akohohc was seeking to avoid 
b\ his narcotic use of alcohol 

Treatment with Drugs— { .S\m])to- 
inatic Therajw ) -1 here continue lo ap- 
])eai favorable rcqiorts u])on the* use of 
benzedrine sulfate in states of chronic 
e\haustion and dejiression The results 
in fatigue and lassitude I not due to or- 
ganic disease } are sometimes s|)ectacu- 
lai Depression is rehev'ed, exhaustion 
ma> be replaced by exhilaration and by 
an increased cajjacitv for both physical 
and mental work The jiresence of 
anxiet} , restlessness and irritability con- 
stitute contraindications to its use, as 
well as the existence of hypertension 
or cardiac disease The dosage usually 
advised is from to % gram (2.5 
mg, to 20 mg,) taken before breakfast 
The effects of the drug can almost al- 


ways be determined in 1 day. Its con- 
tinued administration gradually results 
in lessened efficacy. 

Studies by L. F. Woolley reveal 
that a number of retarded patients, re- 
gardless of diagnostic grouping, can be 
materially benefited in their feelings of 
well-being and in their initiative. Lack 
of response to small doses (up to % 
gram or 10 mg ) administered over a 
period of from 1 to 3 days, or unfavor- 
able response to small doses should be 
taken as an indication to discontinue 
the medication The drug is not without 
Its attendant dangers, and its promiscu- 
ous and uncontrolled use is to be seri- 
ously condemned, even m small doses. 

K C. keifenstein, Jr and E. David- 
off have secured good results in using 
benzedrine sulfate to combat the mild 
states of (le])ressi()n to which alcoholics 
are inclined following abuse of intoxi- 
cants Dosages of S) to Y> gram (10 to 
30 mg ) ])er day (given orally) have 
proved rajiidly effective Several cases 
of alcoholic stu])<)r were aroused within 
30 mimites after 10 to 30 mg of the 
drug had becii given intravenously Satis- 
iactory lesjionse was also recorded m 
(lehnuin tremens and CMrly alcoholic 
hallucinosis \s these investigators re- 
inaik “It IS open to (juestion whether 
this drug should be adininislered to per- 
sons who have demonstrated a teiidencv 
to addiction by their chronic alcoholic 
habits We are convinced that, in 

certain ])ersons at least, benzedrine sul- 
fate IS habit forming ” Mention is made 
of the occasional a])pearance of unpre- 
dictable untoward effects and of serious 
toxic reactions (severe anemia, etc ) 
which make it imperative that the drug 
never be used without adeejuate medical 
supervision. During the year several 
medical editorials have condemned the 
increasing use of this stimulating drug 
by students at examination times, and by 
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professional people and by members of 
the laity on their own initiative. Its 
indiscriminate sale will undoubtedly have 
to be restricted. 

Benzedrine Sulfate in Behavior 
Problems — Unusually good results from 
benzedrine sulfate have been obtained by 
C. Bradley^^ who used the drug in 30 
children presenting various behavior 
problems such as disturbed school be- 
havior, retiring as well as overaggres- 
sive tendencies, all sufficiently serious to 
make hospitalization necessary. (These 
resident patients were all under 12 and 
of normal intelligence.) The changes ap- 
peared promptly the first day that ben- 
zedrine was given and disappeared co- 
incidentally with its discontinuation. In 
many of these children a great increase 
of interest in school material was im- 
mediately noted, as well as the appear- 
ance of a definite ‘‘drive” to accomplish, 
and often a desire to spend extra time 
completing additional work. Speed of 
comprehension and increased accuracy 
tjf performance were likewise noted. 
Most of the children had shown previous 
conduct disorders. Under the drug half 
of them became distinctly subdued in 
their emotional responses, their mood 
^vvmgs haMiig become diminished Then- 
previous irntabiht} , nuis\ , aggressive 
and domineering behavior was replaced 
bv a more placid, easy-going attitude 
They showed a widening of interest m 
their environment and a diminished ten- 
dency to be preoccupied with themselves 
Dosage used varied between 10 and 20 
mg. given upon arising To explain the 
apparent paradox as to why a drug, 
known to be a stimulant, should produce 
subdued behavior m half of the children, 
the author remarks. ‘‘Portions of the 
higher levels of the central nervous sys- 
tem have inhibition as their function 
. . . Stimulation of these portions might 
indeed produce the clinical picture of 
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reduced activity through increased vol- 
untary control” 

Enuresis — Mention may be made of 
the use of benzedrine sulfate in 2 other 
conditions with w^hich psychoneurotic 
tendencies are often associated. M. Mo- 
litch and S. Poliakoff^'^ experimenting 
with 22 boys who were chronic bedwet- 
ters, found that in 8 of these patients 
the enuresis was controlled by giving 
placebo medication (tablets) at bedtime. 
Of the 14 who failed to respond, 12 
were entirely relieved by being given 
small doses of benzedrine (ranging be- 
tween 5 and 25 mg.) nightly. The initial 
dose given was 2.5 mg. The rationale 
for this therapy is founded upon the 
observation that bedw’etters are usually 
very deep sleepers If by the use of the 
stimulating drug benzedrine their sleep 
could be made less deep, it w’as felt that 
they would more readily become aw'are 
of any urge to void. 

Seasickness — Because of the tendency 
of benzedrine to abolish spasm in the 
gastrointestinal tract, J. HilT-^^ has used 
this preparation in dosages of from 10 
to 20 mg to treat seasickness Unequi- 
vocal improvement was noted in 39 per 
cent of the cases, m a senes of 100. 

P. Schilder/''* investigating the psycho- 
logical efifects of the drug on patients 
during analvsis, lias found that benzed- 
rine may bring forward important ma- 
terial 111 the course^ of psychoanalytical 
treatment, as well as being helpful from 
a symptornatologic jxnnt of \iev\ 

Narcosis Treatment — In the litera- 
ture on the narcosis treatment of the 
affecti\e and other psvclioses, occasional 
mention is made of the successful appli- 
cation of this form of therapv m seveie 
psychasthenic states Palmer and Brace- 
land*^* 111 reporting their signal success 
with sodium amytal narcosis m manic- 
depressive psychosis and in some cases 
of schizophrenia mention the case of a 
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severe compulsion-neurosis aged 43 who 
was greatly helped by such treatment. 
M. G, Schroeder m discussing this paper, 
reports several complete recoveries m 
neurasthenic patients subject to a modi- 
fied narcosis using Dial, as well as con- 
siderable success using intramuscular 
sulfur-in-oil injections. 

Insulin and Metrazol Shock Ther- 
apy — ^Although at the time of the intro- 
duction of insulin hypoglycemic shock 
treatment for schizophrenia 3 years ago 
there appeared a few reports of its occa- 
sional success m severe psychasthenic 
states, no such references are noted in 
the recent literature On the other hand, 
there have been a few reports of severe 
psychoneurotic states successfully treated 
by metrazol shock therapy. Among a 
senes of 66 patients (chiefly schizo- 
phrenic and manic-depressive psychoses) 

A Low,'^ reports 3 “iionpsychotic” 
cases immenselv lienefited In this form 
of treatment ( )ne case was that of a se- 
\eiean\ietv neurosis which was restored 
to health after 5 wears' confinement to 
cl state hos])ital 1 he second case had 
suttered lujiii a long-standing convei- 
sion-ln steria with man_\ ineajiacitating 
motor s\mj)toms and w'as returned to 
gainful emphniiient after onl> 4 treat- 
ments The third case, also a state hos- 
])ital patient, lecoxered from a hypochon- 
driasis of 5 years dination, and returned 
to her household responsibilities free of 
her complaints and of her fears 

Histamine Phosphate — \V Mar- 
shall and J S Tarwater' - re])()rt definite 
nnproveniem in 51 per cent of then- 
senes of psycliotic and jisychoneurotic 
]jatients treated with histamine phos- 
phate (1 1000 solution j given subcu- 
taneously in increasing doses (Initial 
dose 0 1 cc., subsequent doses being in- 
creased by 0.1 cc at a time until 1 cc. 
was reached) This treatment, in which 
histamine injection is regarded as a mild 


fonn of “shock therapy,” is still entirely 
on an experimental basis. 

Transfusions — A novel theoretical 
and practical contribution to the treat- 
ment of certain nervous disorders re- 
cently has been advanced by S. Brai- 
ness,^'^ '‘mitogenic blood radiation” as 
a basis for therapy. It has been known 
for some time that most chemical reac- 
tions are accompanied by the radiation 
of short ultraviolet rays which also have 
a stimulating effect on cell division in 
tissues Brainess has noted that these 
radiations are decreased in the fatigue 
of neurasthenic states, and m certain 
.schizophrenic and dejiressed states. On 
the other hand, these radiations are 
increased in manic excitement. The 
theory advanced is that blood of intense 
radiation could be used as a stimulus for 
reconstructing the organism showing 
weak radiation In the rejiorted experi- 
ments, 12 jiatients with weak radiations 
were transfused with ,)() to 40 cc of 
blood drawn from patients wnh strong 
radiation Inqiroieinent is claimed to 
have lieen oliserved in all of the jiatients 
so treated 

Endocrinotherapy at the Meno- 
pause — 1 he tre<itnient ot jisychoneurotic 
reactions, tharacteri/ed b\ an.xietv, a])- 
peanng at the menopausal period, fre- 
quently finds in eiidoci inotherajiy a 
valuable adjunct .Such tieatment may 
likewise abort a dcwelojiing involutional 
melancholia if resorted to jiromptlv The 
(.lainis regarding the value of endocrine 
prejiarations in these states are not in 
agreement, and the rejiurts freiiuently 
conflicting A comprehensive review of 
the situation is given by It Novak"-^ in 
an article on the menopause. He draws 
a significant distinction between the 
treatment of menopausal .symptoms and 
the management of the woman passing 
through her menopause He feels that 
the vasomotor group of symptoms are 
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the only ones which seem clearly at- 
tributable to the hormonal readjustment 
of the menopause and the only ones 
warranting endocrine therapy. 

The treatment of the many other man- 
ifestations he feels should be along psy- 
chiatric and general lines rather than 
through any endocrine approach. The 
rationale for substitutive endocrine ther- 
apy is based upon the fact that at the 
menopause, because of ovarian atrophy, 
the amount of ovarian follicular hor- 
mone (estrogen; estrone) decreases 
There is a coincident hypertrophy of 
the anterior pituitary with an increased 
production of its gonadotropic hormone, 
whose excess is felt to be the cause of 
the distressing vasomotor symptoms. Re- 
sort to substitution therapy using large 
amounts of estrone thus decreases the 
activity of the anterior pituitary and 
lessens the production of the gonado- 
tropic factor. Novak states that in evalu- 
ating the results of organotherapy, the 
proper standard should be only the effect 
obtainable on the vasomotor symptoms, 
the other s\mptoms being psychologi- 
cally produced In the matter of dosage, 
no precise rules apply. Best results are 
obtained from an estrogenic substance in 
oil {t\ (/ , theelin, amniotin, progynon 
injected intramuscularl} The in- 
itial doses may vary between 5000 and 
so, 000 1 U. Little and Cameron"'’’ report 
jL^ood results in anxiety states seen in the 
menopause from the administration of 
1000 units of an estrogenic substance 
twice weekly On the other hand, T. H. 
Cherry'^ used an initial dose of 30,000 
I LI which relieved the flushes, pal- 
pitation and restlessness wnthin 48 hours 
m the majority of his 55 menopausal 
patients. He then repeated this dose 
every 2 days until a total of 150,000 
I. U. had been given Following this 
the patients were carried on an oral 


estrogenic preparation given 3 times 
daily in doses of 750 1. U. 

Whereas many authors claim good 
results for these specific hormonal prep- 
arations, Pratt and Thomas after 
treating 200 patients who came with 
specific menopausal symptoms, claim that 
‘'equally good results may be obtained 
by many agents used empirically.’’ The 
percentages of patients asserting com- 
plete or partial symptomatic relief from 
parenteral administration of the follow'- 
ing preparations, were as follow^s : those 
given theelol, 64 per cent; theelin in 
oil, 70 per cent ; emmenin, 75 per cent ; 
phenobarbital, 76 per cent ; lactose, 
69 per cent ; and plain oil, 85 per cent. 

T estosterone Propionate — Because 
the administration of estrone in large 
doses may bring about a reactivation of 
the endometrium with subsequent bleed- 
ing, Birnberg, Kurzrok and Livingston"*'^ 
suggest the use of testosterone propi- 
onate ( synthetic male hormone ) as being 
equally efifective in depressing the an- 
terior pituitary, but w'lthout the danger 
of endometrial reactivity. Average dos- 
age employed was gram ( 10 mg ) 
twice a week for 6 w'eeks, then gram 
( 10 mg ) once a week for 6 more weeks, 
followed by a mdintenance dose of the 
same amount given once every 2 weeks 

Surgical Procedures; "'Psychosur- 
gery"* — Following the partial success ob- 
tained In the Portuguese surgeon ]M(jniz 
a few \ears ago in altering the mental 
sMuptoms of 20 individuals suflfenng 
from ditferent ps\choses ( 10 sev’ere 
agitated de])ressions, all of which im- 
])roved; 3 manics and 7 schizophrenics 
in whom the results were less convinc- 
ing), hVeeman and Watts"** report in 
considerable detail their results in 4 
cases of severe jjsychasthema ( obses- 
sive-compulsive neuroses and obsessive- 
ruminative States ) The results, although 
not uniformly good, nevertheless per- 
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rnitted much more satisfactory adapta- 
tion on the part of these patients to life. 
These authors emphasize the frequent 
therapeutic hopelessness of these cases, 
especially in persons of middle age, and 
the frequent inclination to suicide. The 
operation consists in the surgical inter- 
ruption of nerve tracts in the subcortical 
white matter of the frontal lobes of the 
brain. Using a “leukotome” inserted 
through small trephine holes, from 3 to 
6 small balls of white matter are cut 
away and left in place, the nerve path- 
ways being thus severed. It is felt that 
the increased mental comfort which these 
patients experience is due to a reduction 
in the emotional charge f affect) of their 
ideas. The intellectual faculties do not 
seem to become affected tu any serious 
degree. Though some of the objection- 
able ideas jiersist, and some of the 


compulsions likewise, their obsessive 
character is lost, and pathological self- 
consciousness is overcome, making for 
considerable relief. In some cases the 
patients have been able to resume pro- 
ductive activities. The operators feel that 
they are able to rule out the question 
of operative shock or of suggestive ther- 
apy as acting in these cases, and con- 
clude that “the progressive improvement 
over a period of months seems to indicate 
that once the vicious circle is broken 
through by operation, a progressive re- 
adjustment of the whole personality is 
possible.” In Freeman and Watts’^'* 
“psychosurgical” handling of 25 psychotic 
cases, no new psychotic symptoms de- 
veloped. The only untoward results con- 
sisted of 1 death from cerebral hem- 
orrhage and 1 jiostoiierative brachial 
monoplegia. 


SCHIZOPHRENIA 

By I'k.w’Cis J. Bracm-ANI), A1 I). 


< hue nioie lesf.ircli woik in scliizo- 
jihrenia is tending toward tlie organic 
side but 111 addition ubseivei's are call- 
ing attention to the necessity for ])s_\- 
iluitlieidpy at regtilar intervals during 
slioik tieatnient Investigatm s have ani- 
pbtied the oiiginal methods and literalK 
hundreds of articles on scliizophi enia 
have emanated from clinics of Europe 
and North America. It is a tlifficult task 
to separate the chaff from the w heat for, 
unfortunately, some workers have ar- 
rived at conclusions which are based on 
an insufficient number of cases. Valuable 
contributions were made at the eighty- 
ninth meeting of the Swiss Psychiatric 
Association held in Berne, Switzerland, 
m May of 1937.®i A complete transcript 
of the entire proceedings was published 
in English as a supplement of the May, 


1938, issue of the American Journal 
of P.s}chiatr\ This iiia\ be con.sidered 
the best condensation of foieign reports 
lor that period. 

Insulin is the- nietlKxl nf choice in 
inan\ clinics while otheis picfer metra- 
zol. .Most clinics use both .igcmts and 
selc'ct the 1 which seems to he indicated 
111 the ca.se in (juestion It is most diffi- 
cult to collect statistical iiiformalioii as 
to the value of these drugs. This is be- 
cause the duration of illness has been 
considered differently and some investi- 
gators even omit consideration of it at 
all. Furthermore the concept of schizo- 
phrenia differs in various countries and 
this adds to the difficulty m making 
proper evaluation of results. 

As a rule the reports from the clinics 
using shock therapy have been favorable. 
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There have been dissenting notes from 
the psychiatric clinics at Wilno (Po- 
land), and from Oslo (Norway), and 
sporadic ones from a few others. How- 
ever, it is safe to say that the remission 
rates under insulin therapy are at least 
twice as great as was formerly noted 
under ordinary hospital care without 
special therapeutic procedures. It is prob- 
able that the remissions which take place 
under insulin therapy are qualitatively 
superior to the so-called spontaneous 
remissions. 

In a series of 475 cases collected from 
22 institutions in Switzerland, where 
diagnostic criteria is uniform, it appears 
that paranoid patients do best under 
insulin therapy. This is particularly true 
if the duration of the illness is less than 
1 year. Catatonic excitement cases follow 
the paranoid ones, while catatonic stupor 
cases remain somewhat below the aver- 
age remission rates. The hebephrenic 
cases and those with indefinite diagnoses 
lag far behind the others. M. Muller 
notes that out of 700 cases which he in- 
vestigated there were 7 fatalities, a mor- 
tality rate of 1 per cent. In Switzerland 
the rate was still lower w'ith only 2 
deaths in 560 patients treated. It is 
doubtful whether 1 of the deaths re- 
sulted from the treatment and therefore 
the Swiss mortality rate was 0 5 per 
cent. 

Permanent injuries have resulted, but 
tliese are really rare. As a sequel to 
[irolonged shocks. Korsakow-like demen- 
tia has been reported but it receded after 
some time It is believed that some of the 
accidents could have been avoided. 

The investigators are dividing into 2 
groups, 1 of which would standardize 
the treatment because they believe the 
the experimental period is over. The 
other group tends tow^ard greater indi- 
vidualization of treatment, taking into 
consideration the characteristics of the 


individual patient and trying to modify 
and improve the treatment accordingly. 

Bolles, Rosen, and Landis,®^ report 
on what may later prove to be a good 
prognostic indicator. Through a series 
of sorting tests administered to schizo- 
phrenic patients about to undergo insulin 
treatment they noted that patients who 
did poorly in test performances before 
insulin therapy did not improve under 
treatment. Those with good performance 
tests showed most improvement. Only 
19 patients were examined and no defi- 
nite conclusions can yet be drawm. It is 
plain to be seen that if this work is sub- 
stantiated a good prognostic indicator 
is at hand. 

Fundamentally, the technic of insulin 
therapy has not changed in the past 2 
years. The use of camphor as a con- 
vulsant has been largely discarded in 
clinical practice because of the difficulty 
in determining the proper dosage. Metra- 
zol is a much more consistent agent and 
is soluble in water and readily absorbed. 
It is the opinion of investigators that the 
drug has no injurious effects upon the 
heart Electrocardiograms are being 
made upon patients in many clinics and 
soon enough evidence will have been 
collected for us to speak with authority 
upon this particular point 

The metrazol treatment is usually car- 
ried out in the morning, and breakfast 
IS withheld It is well to keep the patient 
without sedatives because sedatives fre- 
quently abort the cdiutilsions Von Me- 
dtma®-" recommends the use of a 10 j)er 
cent .solution of metrazol fpentainetli\ 1- 
enetetrazol I and usually begins with 
cc. Ordinarily, the contulsion occurs at 
once. As long as the amount suffices and 
a convulsion results, the dosage is not 
increased If the patient develops a tol- 
erance the dosage is increased by 1 cc. 
at each treatment ; in some cases as much 
as 15 cc. hat'e been given Ordinarilv 



294 


MEDICINE 


patients are treated twice weekly but 
some clinicians, notably Friedman’^^ 
treat the patients every second day 
At first the convulsion is tonic in 
character but within a few seconds it 
becomes clonic. There is always a tonic 
yawning movement before the onset of 
the convulsion and this allows time for 
the insertion of a gauze pad which pro- 
tects the patient’s mouth. Like epileptic 
convulsions the metrazol convulsions are 
accompanied by aura and automatisms. 
During the convulsion the pupils are 
dilated and fail to respond to light There 
is also a positive Babinski. After the 
convulsion most patients are confused 
and dizzy and fall into a deep slee]) 
which lasts for 5 or 10 minutes They 
regain consciousness and complain of 
fatigue and exhaustion, and usually fall 
asleep again After 5 or 6 hours they 
have a])parentl\ recovered and are al- 
lowed to take food and move about 
Tlie number of shock treatments gi\en 
IS an arbitrar} one and vanes with the 
individual patient Some patients respond 
after the first few treatments while 
others refjuire as many as 25 Xhni Mc- 
duna l)ehe\es that e\en though the pa- 
tient has a])])arentK had a remission it 
is well to gi\e more convulsions in 
s])ite of this Thousands of metrazol 
shocks lia\e been given without ver\ 
serious comjjlications Dislocation of the 
slioiilder and dislocation of the jaw aie 
sometimes reported 

\h)n Meduna’s remission rates can be 
said to roughly apjiroximate 50 per cent 
If we consider patients wdiose illness is 
less than 1 year’s duration the figures 
rise as high as 90 per cent His w'ork 
has been corroborated by many investi- 
gators Fmkleman, Steinberg, and Lei- 
bert^^ of Elgin, Illinois, reported on the 
treatment of 66 schizophrenic patients 
with metrazol and noted remissions in 
85 per cent of the patients whose illness 


was less than 6 months in duration. Ca- 
tatonic patients apparently respond best 
to metrazol therapy and the paranoid 
type follows closely. 

Himwich, Alexander, and Lipetz^^ 
reported on the treatment of schizo- 
phrenia by the inhalation of nitrogen. 
This is a new^ and interesting method 
of approach. They base their work on 
the assumption that m shock therapy 
there is a common factor no matter 
what the agent They say that this factor 
is diminished cerebral metabolism In 
hypoglycemia this factor arises owing 
to an acute deprivation of glucose, and 
m metrazol because of an acute anox- 
emia arising from severe convulsion and 
temporary interference w^ith respiration 
They assume that if the benefit derived 
from metrazol is due to decreased cere- 
bral metabolism following anoxia, then 
methods of jiroducing anoxia can be 
found whicli would lie safer and less 
strenuous 

Their method of altammg anoxemias 
consists of having the p<itient breathe in 
an atmosplune of pure oxvgen which is 
slowly re])lace(l by nitrogen Vn appa- 
ratus, consisting of a snug facial mask 
with an exhalation valve, and container 
of soda lime, and a 5-liter breathing liag 
connected in senes, is used ^riie mask 
is filled with oxygen and adjusted, then 
nitrogen is slowlv introduced to replace 
the oxygen The carbon dioxide is ab- 
sorbed l)y the soda lime and this de- 
creases the jiatient’s discoinfoit At the 
height of the treatment the patient is 
breathing almost pure nitrogen After 
the signs of anoxemia have appeared the 
patient is carefullv watched and gradu- 
ally pure oxygen is reintroduced The 
patient immediately returns to conscious- 
ness Thus far only 7 patients have un- 
dergone treatment The therapy lasts for 
2 to 4 months with 3 sessions a week. 
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They have noted no complications ex- 
cept headache. The authors say that this 
method insures a greater depletion of 
oxygen saturation than does metrazol. 
despite the great anoxemia attained in 
this method the patient is under the con- 
trol of the operator. Obviously this treat- 
ment IS too new to evaluate as yet, but 
it does open another new vista to us. 
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DISEASES OF THE RESPIRA I ORY PRACI' 


By Vkwk Wxlton PjDrit, Ml) 


PNEUMONIA 


Etiology 

The Massachusetts Pneumonia 
Program- II I) Chadwick^ ikt.' 

following Ts tlu‘ () coninionc^t of 

Pneuinouxvi tound in tlip cxciniiiuition 
of ‘17.S7 sjiocimtMis finin pdlicnts with 
ipspudton discMs(‘ 


1 \ ])( 


\ III 
II 
\ 

\ 11 


1485 

1022 

490 

378 

284 

238 


lotal 3903 

Occurrence of Different Types of 
Pneumococci in Cases of Acute 
Pneumonia in Stockholm — S Card, 
G. Lofstrom, and G Jacobsohn^ have not 
been able to confirm Gundebs theory that 
the pathologicoanatomic aspect of pneu- 


nionici is (l(‘tt‘nninc(l (*ntiu‘l\ by the scro- 
logic t}pc of the pneumococci Other 
factors pl<T\ jUst as import <int a part 
It IS not pistdialile to astnht* <in\ sjiecial 
position to Tyiies I and II However, 
r\])e I i)iedommates m tiu* fr(*(pieiu\ 
statistics but s(*\eial of tlie other tjpes 
have ])io\(ai ui])hl(‘ of causing jineii- 
moma with as higli or liiglic! «i mortality 
rate* 

( liinders assiinij)ti( in tint (lissmiilan- 
ties in the meclianism of infection (exo- 
genous or autogenous) is the decisn'c 
mortality factor cannot he accepted as 
satisfactoiw Approximate! v half of the 
loliar forms of pneumonia are caused by 
jmeumococcus Type F, so that tlie pro- 
duction of Type I serum for therapeutic 
use must be regarded as one of the most 
important means of reducing mortality 
from pneumonia The next step would 
be to make serum against If and VII 
The experience abroad with serum of 
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these 3 types of pneumococci has been 
extremely favorable. 

Type I Pneumococcus Pneumonia: 
Observations from Study of 2000 
Cases Treated with Specific Serum 
— E. S. Rogers and M. E. Gooch^ be- 
lieve that sex does not influence the 
mortality, except through its relationship 
to pregnancy. Pregnancy is a factor pre- 
disposing to pneumonia. 

Pneumonia Due to Type V Pneu- 
mococcus — M. B. Rosenbluth and M. 
Block'* found 68 cases of pneumonia due 
to Type V pneumococci among 1850 
cases of pneumococcic pneumonia, an 
incidence of 3 5 per cent. There is a 
tendency to epidemicity, as groups of 4 
to 5 patients have on several occasions 
been admitted to the hospital within a 
few days. 

Type V pneumococci, in contrast to 
many of the new types of pneumococci, 
rarely, if ever, occur as saprophytes in 
tlie mouths of normal persons. It was 
not found in any case, e.xcept in asso- 
ciation with definite pneumonia. 

Predisposing factors seem to be sim- 
ilar to those found in other types of 
lineumonia. A predominant factor is in- 
fection of the upper respiratory tract, 
usually a common cold, as was present 
m 34 of the 58 cases Twenty gave a 
history of exposure ; 2 gave a history of 
trauma; 3 of alcoholic stupor; and 3 of 
dietarv deficiency. In 3 cases, pneu- 
monia was associated with pregnanc\ 

In 1 case, pneumonia developed while 
the patient was m the ward and definite 
contact infection was e\ ident ( hil\ 7 of 
tlie 68 patients were women The ages 
of the patients were scatteied fairlv 
evenly, except that there weie 24 
patients in the fourth decade. 

Necropsy Evidences on Relation 
o£ Smoky Atmosphere to Pneumonia 
— S R. Haythorn and H. B. Aleller'* 
reviewed the evidence accumulated and 


added to it the data required through the 
analysis of 3000 persons dying from 
various diseases in Pittsburgh hospitals. 
The examinations were made for the 
purpose of determining the kinds and 
extent of the changes in the lungs and 
the amount of visible deposits of dust. 
The series represents a cross section of 
the general inhabitants of the city of 
Pittsburgh. 

The lungs removed at necropsy were 
graded microscopically for the amount 
of extraneous pigment and the resulting 
fibrosis. Grades 0, 1 and 2 appeared to 
have no particular occupational basis. 
Grade 3 was a mixed nonoccupational 
and occupational group. Grades 4 and 5 
were largely, although not exclusively, 
occupational. 

The incidence of pneumonia of all 
forms and of lobar pneumonia was tabu- 
lated m relation to each grade of anthra- 
cosis In spite of the high local death 
rate from pneumonia, no anatomic evi- 
dences of a relation between the inci- 
dence of pneumonia and the milder 
grades of anthracosis could be demon- 
strated m the nonoccupational groups 
In grades 3, 4 and 5, there was a defi- 
iiitelv higher percentage of pneumonia, 
but the a\erage age for each of these 
grades coincided with the period of life 
at which the death rate from pneumonia 
111 le-^s Miiok} communities is likewise 
highest 

Healing bv organization of unresolved 
jmeumonia was consistent!} higher in all 
of the more advanced grades of anihra- 
cosis and greatest m grade 5 The 
organizing foci appeared to be associated 
with heavv deposits of pigment, iniscro- 
scopic aieas ot fibrosis and isolated eiii- 
phvsematous pockets in fibrosed portions 
of the lungs Nothing tangible was found 
to connect the deposits of pigment with 
the high incidence of pneumonia and 
high mortahtv rates, but the association 
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of severe anthracosis and healing by 
organization is verified. 

Symptoms 

Pneumonia Due to Type V Pneu- 
mococcus — M B Rosenbluth and M. 
Block^ state that symptoms such as 
headache, vomiting, and jaundice are 
common 

Clinical Course — The clinical course 
was characterized by an abrupt onset and 
a prolonged course, and m more than 
half of the cases there was termination 
with crisis 

Investigation on Vitamin A in 
Pneumonia — T. Lmdquist^^ investigated 
the vitamin A content of the serum of 45 
patients with pneumonia The carotin- 
oids and the vitamin A was extracted 
from the serum In the method recom- 
mended by van Eekelen and Rmmerie 
The carotinoid and vitamin A content 
was low (luring the course of the pneu- 
monia V tabular report indicates that 
in all but () of the jxitients the values 
were below’ the normal average 

These low values exist during the first 
tew da_\s ot tiu* jineunionia During the 
(.oiualesceiKC the \alues increase raiiully 
without \itaimii A being added to the 
diet t )ne week after the (.risis the vita- 
min content is usuall} 5 times as high 
as before the decrc^ase in temjierature 
dheie is no storage of vitamin A m the 
diseased lung The cholesterol content 
of the serum is considerably decreased, 
but this is not res])onsible for the dis- 
turbances in the vitamin A content Dur- 
ing the fever period, large quantities of 
vitamin A are eliminated in the urine 



The vitamin A content of the liver is m 
most cases considerably reduced, but 
there are also cases in which the values 
are high. Under pathologic conditions 
the vitamin A content of the serum is not 
a reliable measure for the vitamin stand- 
ards of the organism. The low vitamin 
A content of the serum of patients with 
pneumonia is partly the result of ex- 
cessive elimination in the urine. More- 
over, the mobilization of the hepatic 
stores may be difificult. It w^as impossible 
to determine to what extent a low vita- 
min content was present before the de- 
velopment of the pneumonia 

Complications 

Pneumonia Due to Type V Pneu- 
mococcus — M B Rosenbluth and M 
HloclU frequently found complications 
m Type V pneumonias ddiere was a high 
incidence of bacteremia and anoxemia 

The Massachusetts Pneumonia 
Program — }\ 1). Chadwick* believes it 
is imjiortant to take a blood culture on 
every jMieumoma ])alient to determine 
whether hactenemia exists In such 
cases, larger doses oi serum are neces- 
sarv’ 

Blood cultures weie done (;n 635 
(474 ])er cent) of 1341 (.ases of Tyi)es 
I, II and \' pneumonia About 26 ])er 
cent of r\])e 1, 26 ])er cent of Tv])e 11 
and 24 per cent of Type V cases sliow’ed 
])ositive blood culture results 

The following table of Type I and 
II Cases with and without hactenemia 
treated W’lth serum shows the fatality 
rate is high for cases with positive blood 
cultures : 




Type II 


Fatality 

Rate 

No ot 
Cases 

Deaths 

Fatality 

Rate 

8 2% 

113 

1 17 

15 0% 

28 6% 

47 

22 

46 8% 
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The following- table of fatality rates of 
cases of pneumococcus pneumonia in 
different age groups, listed according to 
the presence or absence of bacteriemia, 
shows a higher fatality rate in the older 
age group, and suggests that the inci- 
dence of positive blood cultures increases 
with age. 


doses of viosterol Do are of value in 
treating rachitic children with pneumonia. 

Diagnosis 

The Massachusetts Pneumonia 
Program — H. D. Chadwick^ reports 
that during the latter part of the pneu- 
monia study, the coincidental develop- 



0 to 49 Years of Age 

50 Years and Over 

No of 
Cases 

Deaths 

Fatality 

Rate 

No of 
Cases 

Deaths 

Fatahtj 

Rate 

TYPE I 







Negative 

290 

17 

5.9% 

49 

11 

22.4% 

Positive 

85 

18 

21.2% 

27 

14 

51.8% 

TYPE 11 



j 




Negative 

87 

8 

9.2% 

25 

9 ' 

36 0% 

Positive 

34 

13 

38.2% 

13 

9 

69 2% 


Pneumonia Mortality and Treat- 
ment of Rickets — U Grunmger and 
\\\ Droste" point out that the death rate 
from pneumonia is comparatively high 
111 children during the first year of life 
Nevertheless, at the children’s clinic in 
Dusseldorf, a noticeable decrease in the 
mortalitv from pneumonia has been ob- 
served during recent years 

Anahsis of 1645 cases treated during 
the years 1924, 1926, 1928, 1930, and 
1936, reveal considerable differences in 
the mortality in the various types of 
pneumonia 

lhic()ni])licated lobar pneiiinunia of 1 
lobe, heals with or without treatment 
in all pneumonia, exclusive of the 
lobar pneumonias and the ahscess- 
forming pneumonias, the nurslings with 
rickets have a higher mortality rate. 

I'resh air treatment produces a notice- 
able decrease in the mortality of different 
tvpes of pneumonia In the wlio(>])ing 
cough jmeumonias and m the compli- 
cated bronchopneumonias, the favorable 
effects of fresh air treatment can be in- 
creased further b\ the viosterol treatment 
of the children with rickets Massive 


nient of the Xeufeld method of typing 
pneumococci in the sputum provided 
rapid and simple laboratory procedures 
The introduction of the Neufeld 
method furnished the key to the problem 
of controlled serum distribution m that 
It made it jiossible to restrict the dis- 
tribution of serum tt» those who might 
reasonablv he expected to profit from its 
use Such a limitation was essential if 
so costlv a serum was to be distributed 
at public exjiense Experience extending 
over 2 vears has proven the administra- 
tive plan to be sound 

Unusual Physical Signs in Lobar 
Pneumonia“( I S. Erwin and R J 
McGilb"" state that lobar iineumonia mav 
present, in place of the classic {ihvsical 
signs, abnormal signs confusing the diag- 
nosis even when the unset, s_vm[)tonis 
and temperature all seem conclusive The 
ex])lanation of these perplexing features 
can be found onlv in the pliv siologic and 
pathologic changes in the imderlving 
lung, since physical signs in themselv'es, 
even when taken in groups, are not con- 
clusive iiroof of an} particular disease. 
Thus the consolulaliun of pneumonia due 
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to alveolar exudate is usually evidenced 
by dullness to percussion and by bron- 
chial breathing, and these are the ac- 
cepted signs of the disease. When 
alveolar exudation is complicated by 
bronchial filling there is produced a dif- 
ferent group of physical signs — those of 
a solid lobe with a blocked bronchus. 
A complete absence of breath sounds is 
discovered, together with other signs 
suggestive of a moderate accumulation 
of fluid. 

Urinary Excretion of Pneumococ- 
cus Polysaccharide in Lobar Pneu- 
monia — R Cruickshank-^ points out 
that the specific polysaccharides of Types 
I, 11 and 1[[ jjneumococci are excreted 
m the urine of the majority of patients 
with lobar pneumonia due to these 3 
t}pes and nia\ be demonstrated by a 
l^recipitation reaction This urinary pre- 
Li])itation tt*st has only a limited \alue 
as a method for the earl) serologic tyj)- 
mg of lohai ])neunionia, as the first 
specimen of urine examined was ])osn 
tue 111 (iiib oiit-lifth of the d\pe 1 and 
niit^-halt ot the T)pe 11 infections d'he 
detection of the polv saccharide in the 
iiiiiit‘ earh in the infection has, how- 
ever, a giave prognostic signit]can(.(*, 
siiKe the niortalit) in sikIi ])atients was 
around 40 per I'eiu, whereas less than 
2 pel tt*nt du*d whose urinar) speci- 
mens weie ptnMstenliv negative The 
piuuiiiKK ( K cus specific substance con- 
tinues to he excreted in the urine during 
the patient’s convalescence and in ex- 
]jIauation ot this ])henomenon it is sug- 
gested that the ])ulysacchande as an anti- 
gen is graduallv dissociated from the 
antibodv and slowly excieted by the 
kidneys 

Differential Diagnosis 

The Massachusetts Pneumonia 
Program — H D. Chadwick^ states that 
there has been a steady increase m the 


demand for pneumococcus typing since 
the program started. 

By 1934, a review of the experience 
of the State bacteriological laboratory 
with the then new Neufeld method of 
typing showed it to be simple, rapid, 
and reliable. The time required for typ- 
ing was reduced in most instances from 
many hours to a few minutes. 

During the study, typing was carried 
out on nearly 10,000 specimens obtained 
from patients with lobar pneumonia or 
bronchopneumonia, and in a few in- 
stances from those with other varieties 
of respiratoiy disease. If all specimens 
had come from patients with lobar pneu- 
monia, undoubtedly a larger percentage 
of Type I and Tvpe 11 pneumococci 
would have been found. The six com- 
monest ty])es of pneumococci found in 
this large group were Tv])es 1, JII, VIIT, 
11, V and \ 11, in tlu‘ order named. 
These vveie found m 41 ])er cent of all 
s])ecimens exaniined, or (>7 per cent of 
all specimens coiitamnig pneumococci 
which could be t)])ed 

Disseminated Focal Pneumonia— 
I ( i. Scadding^^^ encoiiiit(‘red 4 cases of 
acut(‘ or subacute ]Juliiionaiv infectiun 
which seem to form a U‘cogin/able clin- 
icoi oeiitgeiiologu gioiip, important be- 
cause of tlu‘ unusual and possibly ])ro- 
loiiged colli s(‘ and tlu‘ i esc^niblance of 
the x-rav changes to those of pulmonai) 
tuberculosis d1ie clinical and x-ray evi- 
dence suggests that the pulmonary lesion 
in these cases was essentially a pneu- 
monia in small foci dissemmated through 
lobes or parts of lobes of the lungs and 
liable to enter on a phase of delayed 
resolution. Tlieie arises the concept of 
a process characterized by ])neumunic 
consolidation in small scattered foci ; the 
individual foci at any time may be 
of diflferent ages and at dififerent stages 
of evolution toward resolution, organi- 
zation or suppuration. They may clear 
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almost completely or may leave more or 
less residual fibrosis. The process shows 
little of the tendency to a clear-cut ter- 
mination seen in the more usual types 
of pneumonia, and may enter a subacute 
or chronic phase. If a case presenting 
this picture comes to necropsy, there 
will be little that is striking to the pathol- 
ogist except the focal distribution of the 
lesions ; the main interest of the picture 
is clinical. The symptoms differ clini- 
cally from those of other forms of pneu- 
monia in several respects. The onset 
was not sudden, as in lobar pneumonia, 
and there was no evidence of a previous 
descending infection of the respiratory 
tract The initial symptoms were mostly 
constitutional — malaise, headache, sweat- 
ing, and shivery sensations short of an 
actual rigor. Cough, at first dry, sub- 
sequently became productive of increas- 
ing amounts of purulent sputum, reach- 
ing a maximum after several weeks and 
continuing thereafter according to the 
progre.ss of the case. Defervescence oc- 
curred in the fourth or fifth week, and 
symptoms, especially cough and sputum, 
continued for another week or 2 The 
physical signs were most e\ident over 
the upper lobes in 2 cases and over the 
lower lulies in 2 They consisted of 
moderate impairment of percussion note, 
weak breath sounds and numerous fine 
to medium rales. No definite consolida- 
tion signs w'ere detected Roentgeno- 
logically the picture consisted of areas 
of diffuse, rather coarse mottling, in foci 
\ arying from about 2 to 5 mm. in diam- 
eter. These changes were confined to 
the left upper lobe in one case and af- 
fected parts of more than 1 lobe in the 
rest Resolution was slow in all but 1 
case, in w'hich it was not complete for 
at least 12 weeks from the onset The 
resemblance of the infiltration to that of 
tuberculosis was at times striking The 
most remarkable feature of the bacteriol- 
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ogy of the sputum in these 4 cases was 
the absence of organisms usually asso- 
ciated with pneumonia. Only organisms 
that might be found in any respiratory 
tract were isolated. The etiology re- 
mains obscure. The existence of the 
syndrome calls for caution in the appli- 
cation of collapse therapy in cases in 
which pulmonary tuberculosis of acute 
onset is suspected on x-ray grounds 
without confirmation from bacteriologic 
examination. 

Occurrence of Different Types of 
Pneumococci in Cases of Acute 
Pneumonia in Stockholm — S. Card. 
G Lofstrom, and G. Jacobsohn- point 
out that the type differentiation of the 
pneumococci has opened up fresh ave- 
nues of approach for the study of the 
epidemiology and therapy of the pneu- 
mococcic infections 

The sharp line of distinction between 
croupous lobar pneumonia and catarrhal 
bronchopneumonia cannot be maintained 
Acute pneumonia presents varying 
pathologicoanatomic appearances ranging 
from the fibrinous, lobar form, passing 
graduail} into catarrhal bronchopneu- 
monia and showing intermediary and 
mixed forms with \ariations m regard^ 
to the abundance of fibrin and the lobar 
dispersion The pathologicoanatomic di- 
agnosis made on the basis of clinical and 
roentgenologic obseiwations is of value 
in determining the prognosis, and its im- 
portance is enhancerl if it is sujijileinented 
by a bacteriologic iiuestigation. which, 
moreover, is absohitelv essential as a 
preliminarv to a sjiecific theiajiv 

Prognosis 

The Massachusetts Pneumonia 
Program — 11 f) Chadwick’ gives the 
following fi,giires as the average annual 
death rates per KlD.OOO population of 
pneumonia m Massachusetts: 
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Years 

Pneumonia 
(all forms) 
mortality 

1856-1865 . .. . 

, 107.4 

1866-1875 

132 2 

1876-1885. . . 

. 150.1 

1886-1895 . 

180 7 

1896-1905 

174 7 

1906-1915 

1741 

1916-1925 . . . 

164 8 

1926-1935. 

99.1 

1936 

. 96.3 

Percentage decline, 1856-1936. 

103 


The fatality rate of serum-treated 
Type I cases has been a little higher 
since January 1, 1938. Blood culture 
studies in the group suggest that pos- 
sibly the pneumonia was of a more se- 
\ere form than in jireMous winters This 
ma} in part exjdain the increase m mor- 
taliU Also, more jihysicians are using 
serum and many of them have not had 
tlie experience necessary to emjdo} it 
most efifecti\el\ Possibly, the higher 
fdtalit) rale ot 14 ])er cent m T\pe F 
cases during the jiast 12 months is a 
morc‘ accurate index of what the general 
practitioner ma\ be expected to accom- 
plish with serum than was the precious 
lignre of 10 per cent, which was based 
on treatment of cases In a selected group 
of ])h}sicians who had ])re\i()Usly been 
instructed in serum therapy 

Wdien pliNsicians as a class become 
experic'nced in the use of serums, it is 
not too o])timistic to forecast a reduction 
ot at least one-half m the case-fataht_\ 
rates of T\])es \ II and \ III jmeu- 
monias 

Control 

The Massachusetts Pneumonia 
Program — H I). Chadwick^ reports 
tliat the Massachusetts pneumonia study 
had 2 objectives- 

1 The evaluation of pneumonia serum 
under the conditions of the general prac- 
tice of medicine ; 

2. The development of plans for the 
distribution of this serum for the treat- 


ment of those patients to whom it might 
be of benefit. 

The following are the purposes of the 
Plan: 

1. To study the epidemiology of lo- 
bar pneumonia in the State; 

2 To promote more prompt diagnosis 
of the disease ; 

3 To encourage and facilitate earlier 
and more general serum treatment ; 

4 To vstudy and improve methods of 
serum production ; 

5 To correlate the studies on serum 
production with the results following its 
clinical use , 

6 To devise procedures for the fu- 
ture jirevention, serum treatment, and 
control of the disease 

Community Provision for the 
Serum Treatment of Pneumococcic 
Pneumonias — R L Cecil, j (1 M. 
Hullowa, II T flickering, K II L 
CorwiiP^ re])()rt that dunng the next 
few years, departments of health should 
engage m a xigorous campaign against 
pneumonia Special duisioiis of pneu- 
monia service should he estalilished un- 
(lei the guidance of pioperl} (pialified 
])h\sicians 

Through the rc^gular medicad ch<mnels, 
])h\sicians should lie made eogni/ant of 
the f<ict that serum is life saving m cer- 
tain tvpes of ])neuinoni<i and the s])eeilic 
tvpe ])neumonia fiom which the jiatient 
IS suffering should lie detcM'inmed at tlie 
earliest ])ossil)le moment b'ree facilities 
for the rapid determination of the type 
of infection sliould he made available 
in each community at all tunes, day and 
night. 

Because of the communicable nature 
of the pneumonias, it is highly desirable 
that pneumonia patients m hospitals be 
segregated in cubicles and that a com- 
plete aseptic technic be followed 

Pneumonia patients should be con- 
sidered m the same urgent category with 
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emergency surgical cases. Certain physi- 
cians on the attending staff should be 
made responsible for the treatment of 
these patients and should be on call day 
and night, as is the custom in the surgi- 
cal services. 

In connection with the divisions of 
pneumonia service of health departments, 
a clinical consultation service should be 
established to aid physicians in the ad- 
ministration of serum therapy and in 
the taking of specimens of blood and 
sputum for bactenologic study. 

In all instances of death from pneu- 
monia, physicians should be requested 
to report the bacteriology of the invading 
organism 

T reatment 

Sulfapyridine* — During the past 
year there have appeared in the British 
and American literature encouraging re- 
ports on the use of sulfapyridine (M & B 
693 ) 111 tlie treatment of pneumococcal 
infections The available laboratory^-’ 
IS, 14, i' chnicaD*’’ data sug- 

gest that this new chemotherapeutic agent 
IS higlih effective against the pneumo- 
coccus, and there is reason to believe that 
n will find widespread use in the treat- 
ment of ])neumococci pneumonia IMost 
of the clinical reports ha\e stressed 
the frequencv in which the initiation of 
drug treatment is followed within 24 
to 36 hours or less In a critical drop in 
tenqierature This temperature drop is 
not immediately accompanied by any 
significant change in the lung signs but 
alv\ays reflects a marked nnpro\einent 
111 the toxemia and general well-being of 
the ]iatient Resolution of the jineumonia 
then follov\s within a variable period of 
days, although we cannot say whether 
resolution is hastened or retarded by the 
fall m temperature. The critical drop 

* Based upon treatment of 350 cases by Har- 
rison F Flippin, M D , Philadelphia. 


in temperature is followed within 12 to 

24 hours by a marked drop m the total 
leukocyte count. This believe repre- 
sents a favorable sign, as in cases where 
the white blood count remains elevated, 
despite adequate drug therapy, the usual 
clinical improvement is retarded. In 
some instances there is a recurrence of 
lowr grade fever which persists for sev- 
eral days after the initial critical drop. 
From the reports in the literature and 
personal communications the mortality 
rate in sulfapyridine treated cases is 
about 7 per cent 

As with any new' therapeutic agent 
certain points should be made about its 
mode of administration, dosage and toxic 
effects. At this time there are no defi- 
nite rules as to the amount of drug that 
should be given This is partly due to 
our inability to predict what constitutes 
an effective blood level of sulfapyridine 
in patients with pneumonia Experience 
thus far fails to show an} correlation 
between the blood sulfapyridine level 
and the therapeutic effect In elderl\ 
individuals and m young persons with 
renal impairment we find that the blood 
levels are uniformly hi,^h. ( )n the basis 
of our experience and that of others we 
are adhering to the following close sched- 
ule in adult patients An initial <lose. 
by mouth, of 2 (iin followed every 4 
hours In 1 (iin until the ref[uired total 
dosage as outlined below' is given 

1 Patients treated during the hrst 5 
(lavs of the disease receive a total of 

25 i Jill 

2 After the fifth da} 15 ( iiii is suf- 
ficient in most instances 

3 All cases of bacteremia should re- 
ceue at least 25 ( im and iisuall} more, 
sometimes a total of 50 ( mi is necessarv 

4 In elderly jiatients and those with 
renal nivolv'ement a total dosage of IS 
Gm. wall often suffice. 
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5, When there is evidence of spread 
in the pneumonia, despite a normal tem- 
perature, a larger total dose is advisable 

6, In cases where specific serum has 
been used without apparent success 
sulfapyndine should be given as outlined 
above. 

7, The failure of a patient to show 
clinical improvement after 48 hours of 
adequate sulfapyndine therapy is con- 
sidered by some an indication for specific 
serum. So far our experience with this 
form of treatment is limited as we have 
had but several occasions in which to 
test its real value. 

In the treatment of infants and chil- 
dren we have been gumg 1]{> grains 
per pound of body weight every 24 
hours 111 divided doses The total dosage 
m this age group has varied with the 
individual case 

Toxic Effects — \s with sulfanila- 
mide, the toxK effects of suhap\ri(hne 
are sufficient to ref|uire close observation 
of the {)ati(*nt and carctui usage ol the 
drug The most troublesoiiic <ui(I most 
fiequent untowaid effects of tlu‘ drug au‘ 
nausea and vomiting Both aie most 
likeh to appear duimg the fust 24 lioins 
ot treatment and are ])iol)al)l\ «)f ccMitial 
oiigm rather than local gastiic iint«i- 
tion The following metho(ls have I)(‘en 
Used to control the nausea and vomiting 
and in indiviflual cms(‘s each of tlu‘se 
adjiu’ants appe<u to improve the tol- 
eiance for the drug 

1 ddie administration of small amounts 
ot sodium bicarbonate after ingestion of 
the drug. 

2 Aiixing of the drug wath water, 
fruit juices, or milk 

3 Omission of treatment for 1 or 2 
doses, follow^ed by its resumption, 

4- The use of barbiturates and chloral 
hydrate often brings relief. 

5 The introduction of sodium chlo- 
ride and dextrose intravenously is ad- 


visable 111 all patients w'ho show nausea 
and vomiting This appears to be a 
valuable method of minimizing these 
symptoms as well as of restoring nor- 
mal fluid and electrolyte balance in the 
patient who is vomiting 

The extreme insolubility of the drug 
has made impractical its administration 
through the rectum We have tried un- 
successfully the use of an enteric coated 
tablet by mouth. The other toxic reac- 
tions which we have observed or have 
been reported include cases of transient 
hematuria, dermatitis, acute hemolytic 
anemia, leukopenia, drug fever, and 
agranulocytosis Cyanosis does occur 
but its presence does not necessitate the 
withdrawal of the drug It seems that 
aside from the nausea and vomiting these 
toxic reactions do not r)ccur as frequently 
with sulfapv ndinc as witli sulfanilamide. 

In view of tile above toxic effects it 

advisable to w<Uch the urine closely 
f(»r red cells, acetone and urobilin, and 
tli(‘ l)loo(l count foi signs of jirogressivc 
aiKMiihi and iK‘ntroi)(‘m<i In elderly pa- 
tumts tlie lilood nrc‘a nitrogen level 
slionld he thevked and in those wutli sc- 
vc‘rc‘ vomiting lilood (hlondc^ studies are 
indicated 

The Massachusetts Pneumonia 
Program- FI 1) (diadwick^ reports 
that tli(‘ demand for tIuuMjieutic pneii- 
inonia serum has inireased since the lat- 
tc‘i part of 1035, Iw whicli time serum 
was available on an (‘(|ual basis to all 
l)h\sicians in the State of ATassachusetts. 

The fatahtv rates for cases treated 
with specific scrum m the early part 
of the Massachusetts study and the re- 
sults reported elsewhere in this country 
clearly showed that the maximum bene- 
fit of serum treatment was obtained when 
the treatment was begun within the first 
4 days of illness, and further that the 
serum then available was useful for 
treating only Type I and Type II cases. 
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It was decided to broaden the scope 
of the plan and inform all physicians 
that under certain conditions they could 
obtain serum from the laboratory of one 
of their nearby hospitals where there 
was a technician who had qualified in 


pregnant or had been delivered within 
the previous 7 days. 

The fatality rates of cases of pneu- 
mococcus pneumonia treated with con- 
centrated serum within 96 hours of onset, 
and those not given serum are: 



No. of 
Cases 

Deaths 

Fatality 

Rate 

TYPE I 




Treated With Serum* 

1043 

145 

13.9% 

Treated Without Serum** 

1614 

403 

25.0% 

TYPE II 




Treated With Serum* 

281 

63 

22 4% 

Treated Without Serum** 

992 

407 

41.0%, 


* Massachusetts Pneumonia Study cases from January, 1931, to June 30, 1937. 
** Cases collected from the American and Canadian literature, 1912 to 1933. 


pneumococcus typing at the State labo- 
ratory. These conditions were: 

1. Sputum or other material from the 
patient shall first be typed and shown 
to contain Type I or Type II pneu- 
mococci. 

2 The physician must be willing to 
certify that his patient has not been ill 
u ith pneumonia longer than 4 days (96 
hours). 

3 The physician must agree to fill out 
and return to the Department, when his 
patient is discharged a brief question- 
naire which will be furnished him wdth 
the serum. 

Upon meeting these requirements, 
physicians would receive an average dose 
of serum, or 60,000 units for Type I 
cases and 100,000 units for Type II 
eases 

Provision also was made to distribute 
an additional amount of serum to any 
patient whose temperature failed to fall 
below lOU F. (38 3° C) by mouth 
within 18 hours of beginning treatment, 
or, if having fallen, it rose above this 
level within 48 hours. The extra amount 
of serum was also made available for 
patients having a pneumococcus Type I 
or Type II bacteriemia, or who were 


The following table gives data on Type 
I cases treated with serum as to the 
number and percentage of deaths by day 
on which serum treatment was begun : 


Serum Treatment Begun 

No 

of 

Cases 

Deaths 

No 

Per- 

centage 

1st Day 

183 

26 

14 2 

2nd Day 

384 

42 

10 9 

3rd Da> 

294 

40 

13 6 

4th Da\ 

182 

37 

20 3 

Totals 

1043 

145 


A\ erage 



13.9 


Since the beginning of 1938, serum 
has been distributed for Type cases 
The few’ cases that ha\e been treated 
thus far have responded very favorably 
The following table illustrates the fa- 
tality rates of T}pe Pneumococcus 
pneumonia cases treated with concen- 
trated serum w’ltliin 96 hours of onset 
and those not given serum * 



No ' 

1 

i 

Fatal- 


of 

Deaths 

it\ 

1 

Cases 

j 

Rate 

Treated With Serum* 

17 

1 ! 

5.9% 

Treated Without Serum** 

337 

109 ) 

32 4% 


* Massachusetts Pneumonia Sttid\ cases 
** Cases collected from American literature 
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The importance of the administration 
of pneumonia serum early m the course 
of the disease cannot be overempha- 
sized The policy until recently has been 
t(j distribute serum only for use in pa- 
tients who had not been ill more than 4 
days However, investigation has proven 
that although serum treatment is begun 
later than 4 days, it may in some in- 
stances save lives Therefore, the plan 
has been modified, and the serum is 
available for any case of pneumonia of 
the right type, regardless of the length 
of time the patient has been ill. 

Of 1341 Types I, II and V cases, 326 
(24.3 per cent) were treated at home. 

Serum Dosage — At least 60,000 units 
should be administered for all Type I 
cases and 100,000 units for those of Ty])e 
If, and additional doses of from 40,000 
to 60,000 units at 3- or 4-hour inter- 
vals for dll patients with hacterieniia, 
])regnanc\ or who have been delnennl 
within 7 (lavs, aie 40 \ears of <ige oi 
o\cr, have involvement of more than 1 
lobe, oi vvhos(‘ trc'atment was begun on 
the fourth da} of the disctise or later 
Similar e\tia doses are advised when the 
tnnperature does not fall below lOP F 
(3S3 C ) 1)} mouth (102' F or 30‘' C' 
i)v rectum) within 1<S hours of beginning 
''erum tre<itinent, or when the tem])era- 
tnre rises <d){)ve that level within 72 
hours after the initial drop 

In the first .S vears of tlie ])neinnonia 
stiirlv, serum was used In about 387 
phv sicians. Since then, in a period of 
about 18 months, approximately llfX), or 
about 1 in 6 of the total number, in the 
State of Massachusetts have used serum 
therapy 

In the near future, serums for T}pe 
VII and Type VIII infections will be 
ready for distribution. This will bring 
the number of therapeutic serums up to 
S specific types of pnetimococcic serums 


available to physicians in Massachusetts 
without cost to their patients. 

Type I Pneumococcus Pneumonia: 
Observations from Study of 2000 
Cases Treated with Specific Serum 
— E. S. Rogers, and M E. Gooclr^ 
treated 2027 cases of Type I pneumococ- 
cus pneumonia with concentrated Type 
I antipneumococcus horse serum 

The mortality rises in direct relation 
to the duration of the disease at the time 
treatment is started Five hundred and 
forty-four patients wTre treated on or 
before the fourth da\ of illness and the 
fatality rate was IScS per cent One 
hundred and eighty-three patients re- 
ceiv'ed treatment later than the fourth 
day of illness and the mortality rate was 
33 9 ])er cent 

( )f the 544 ])atients, 251 received less 
than 1()0,()()0 units of serum and 17 5 
per cent of them died, 2^^3 received 
100,000 units or more and 14 3 per cent 
of them died 1'his does not seem favor- 
able to large dosage hut of the 203 ])a- 
tients, onl} Of) of them leceived all of 
then serum within a 24-hour pcM'iod ( )f 
lhes(‘ ()() patients onlv f) I ])er cent died, 
while of the 227 i)<itieiUs who receivc‘d 
a similar cimoiinl of serum ovei more 
than 24 Iioiiis, If) 7 pev cxMit died 

The use of Tv])e I serum in the treat- 
ment of impioiierlv tvped cases, untyped 
cases or cases of heteiologons tvpes is 
not advisable ( )f 120 such t related cases, 
the crude case fatahtv was 2(S 0 |)er cent. 

Pneumonia Due to Type V Pneu- 
mococcus — M I) Roscnbhith and M 
bJlock"^ found that in Type jineiinionia 
cases in which serum treatment was 
given, there was a low^r mortality than 
in those cases m which serum treatment 
was not given The difference was espe- 
cially marked when treatment was given 
early m the disease 

Bacteriologic Etiology of Bron- 
chopneumonia in Infants — A. 
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Pouche^^ states that bronchopneumonia 
is caused by pneumococci of the higher 
types Pneumococcus antiserums have 
not controlled the disease to date as types 
of specific serum, until recently, has only 
been available for Types I, II and III. 

The Treatment of Lobar Pneu- 
monia with Rabbit Antipneumococ- 
cus Serum — E. H Loughlm, R. H. 
Bennett and S H. Spitz^i treated 69 
patients with lobar pneumonia caused 
by pneumococci of Types I, II, V, VII, 
Vni and XIV, with homologous rabbit 
antipneumococcus serum. There were 5 
fatal cases, 3 of Type I, and 2 of Type II, 
111 all of which serum treatment was de- 
layed until late in the course of the dis- 
ease No patients died when treated 
within the first 90 hours of the disease. 
The mortality rate for the entire senes 
was 7,4 per cent. 

Forty of the 69 patients were success- 
fully treated with a single projected 
dose As much as 500,000 units, included 
m a volume of 500 cc of unconcentrated 
and refined rabbit antipneumococcus 
scrum, was given in 1 administration 
without any untow'ard effects. The 
scrum, wliile being administered, gave 
the patient no more discomfort than an 
intravenous infusion of ph\sio]ogic solu- 
tion of sodium chloride 

Bacteriemia was controlled m most 
instances even when severe The blood 
was rendered sterile when the entire 
jirojected dose had been given Toxins 
were quickdv neutralized, and, in cases 
of Ty])e 1 and IF pneumonia, a rapid 
devel()})ment of tissue antiFjodies was 
obtained as demonstrated by a posi- 
tive reaction of the skin to pneumo- 
coccus polysaccharide (specific s(diible 
substance ) 

xAn immediate reduction of the tox- 
emia was usually obtained wiien onl\ 
part of the projected dose had been ad- 
ministered. The patient frequently feels 


better after the first 20,000 to 40,000 
units have run in. The toxemia invari- 
ably disappears after the entire projected 
dose has been administered. Then, the 
patient usually falls asleep, despite the 
fact that insomnia may have Ijeen a 
major complaint, and, frequentl>, the 
patient falls asleep during the adminis- 
tration of the serum. 

Usually, there is a rapid temperature 
decline and reduction of the pulse and 
respiratory rate ; frequently coincident 
with the administration of the serum but 
most often just prior to or together with 
the critical fall m temperature. Brady- 
cardia IS occasionally seen after the tem- 
perature falls to normal 

Rabbit serum can be used without 
danger m the treatment of adults who 
have a sensitivity to horse serum or suf- 
fer from asthma due to horse dander. 
Two patients who were sensitive to horse 
serum were given rabbit antipneumococ- 
cus serum without any untoward reac- 
tions The fact is important when 
treating pneumonia in children, manv 
of whom havx previoush received anti- 
toxins made from horses Rabbit anti- 
pneumococcus serum will not sensitize 
children to horse serum antitoxins, which 
may be necessarv at later periods of life 
None of the patients treated were found 
to be sensitn^e to rabbit serum. 

The incidence of serum sickness was 
lower with rabbit serum tlian with horse 
serum Tlie figure was 43 jier cent foi 
rabbit serinn, as conqiared with 67 per 
cent for horse serum b'ever alone, ot 
from U to 3' F , occurred in 26 per cent 
of the patients who had serum sickness, 
urticaria in 60 i)er vent and arthritis in 
14 })er cent There was no Ivmphademtis 
in patients treated with rabbit serum 
Serum sickness began between the sev- 
enth and the thirteenth dav and lasted an 
average of days Rabbit serum sick- 
ness occurred an average of 3 days later 
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than horse serum sickness. The febrile 
reaction, when it was the only manifesta- 
tion of serum sickness, appeared from 3 
to 4 days earlier than it did when it was 
accompanied by either urticaria or ar- 
thritis. Fever alone occasionally pre- 
ceded either the urticaria or the arthritis 
and m 1 case continued for 12 days after 
the urticaria had disappeared. The ar- 
thritis and urticaria were milder than 
those seen in horse serum sickness. Cir- 
culatory collapse, which is noted occa- 
sionally with horse serum sickness, was 
not seen \\ ith rabbit serum sickness. 

Chills following the administration of 
the rabbit serum occurred m 65 per cent 
of the cases. These chills began from 
20 minutes to 1 hour after the adminis- 
tration of the serum was begun, usually 
after about 45 minutes They were either 
mild or moderate and, other than the 
induction r>f warmth, did not need spe- 
cial treatment \t no time w'ere they 
se\ere enough to he alarming They 
were frequent 1\ followed by a use in 
temjieiature. The mdn idual pec ulian- 
ties of tlu‘ patients, and not the lot of 
scniiii us(‘<l, aftect(‘d the frequeiK\ of 
ocuiruiKt‘oi the chills \lt hough seva*i al 
patients reteued the same lot, they did 
lira all ha\(* chills Tlu‘ rat<.‘ of <idminis- 
traiioi! and the (iiiantit)- of seutm used 
did not seem to intlueiiee cMtliei the oe- 
(urreiiee or the se\eritv of these reac- 
tions adininistiation of rahhit 

anti])iK‘uinocouus serum was ])i ecederl 
m most instances b\ the giving of acetyl- 
salic\ he acul Although this drug limited 
the rise m temperature incident to the 
chills t() 1 or 2"" F. and lessened the 
se\erit\ and duration of the chills, it did 
not decrease the frequency of occur- 
rence. Chills did not recur with as great 
frequency after the second and third 
doses of serum when these were given. 
However, if they occurred after subse- 
quent doses, they disappeared at the 


same time as they had after the first 
dose but were usually milder. 

Experiences with Serum Treat- 
ment of Croupous Pneumonia — W, 

T. Andersen^^ found pneumococci of 
different types, most often Types I, VII, 
and III, in 41 of 60 patients with acute 
pulmonary diseases. Pneumococci were 
demonstrated in 30 of the 34 patients 
with croupous pneumonia, and 24 were 
treated with type specific rabbit serum. 
In the patients with Type III the effect 
was negative or doubtful ; in the others 
good, with a few exceptions The impor- 
tance of an early start of the serotherapy 
was demonstrated. About 80 per cent of 
the patients had serum sickness about 10 
days after the treatment, m 2 cases this 
contributed to the fatal outcome There 
w^ere only 2 deaths m the remaining 22 
cases, botli in cases considered hopeless 
cit the start of treatment C 'omplications 
weie rare 'rrcatnient with tyjie specific 
serum is a (lerinit(‘ tluM<ipeutic advance, 
cspeciallv if the seiuni production is im- 
l)io\e<l so that tlu* gia\(‘ serum condi- 
tions can b(‘ avoided, till then, extreme 
cMrc is (alK‘(l for in heatment wuth 
sei urn of '1'} pc‘ 1 1 1 

Roentgen Therapy of Lobar Pneu- 
monia— h" \ Foweir^’" u^ports that m 
the last 4V» \t‘ais, rocMitgeii tlu'rapv was 
Used in 104 c<isc‘s of ]ol)<ir jineunionia, 
including cases of infection due to Types 
I, II and III pneuinoc'occi <ind other bac- 
teria ( )nl\ 5 of the jiatients have died, 
a mortality of just under 5 ]H‘r cent 

The results in the treatment of Tyt)C 
T infections seem to have been better 
wdien roentgen therap} was used rather 
than serum Because of tlic var}mg re- 
ports of its value, serum has been used 
in treating other than Type I pneu- 
monias. Whatever the reason for the 
beneficial effect may be, wide experience 
has shown that roentgen therapy of car- 
buncles, furuncles and many other acute 
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infections is probably the method of 
choice. Roentgen therapy should be the 
preferred method in the treatment of 
pneumonias. So far the only contraindi- 
cation seems to be definite leukopenia, 
such as is encountered occasionally in 
patients with postinfluenzal pneumonia. 

A Further Evaluation of Artificial 
Pneumothorax in Lobar Pneumonia 
— F. G. Blake24 states that artificial 
pneumothorax seems to be of value for 
the relief of pleural pain in selected early 
cases of lobar pneumonia. It has not 
been shown to have any curative value 
in this disease. 

Editor’s Note: In view of the fact 
that pneumothorax treatment of pneu- 
monia has been known to increase the 
incidence of empyema by as much as 300 
per cent, it is to be hoped that this 
negative opinion by a leading early ex- 
ponent of the procedure will write finis 
to the treatment of pneumonia by a 
method winch offers so little promise. 


TRACHEA 

Tracheal Hemorrhages 

\ C'ordier and 1*. Mounier-Kuhn-^ 
reserve the term tracheal hemorrhages 
for reiieated hemoptyses, the tracheal 
origin of which is verified by endoscopy 
and 111 a less distinct manner by indirect 
tracheostomy. Patients may request 
medical aid at the time of their first 
hemu])tysis or because, although ap- 
parently in good health, they have had 
blood 111 the sjmtuin for some time Sys- 
tematic bronchoscopy and clinical ex- 
aiiiinatioii may suggest the jiossibility of 
a tracheal hemorrhage 

The hemoptyses differ, a mouthful of 
blood may be expelled after a sudden 
effort, but, in the majority of cases, the 
expulsive cough is absent In this respect 
the condition differs from tuberculous 


hemoptysis, in which the expulsive cough 
is rarely absent. The expectoration 
without effort (but with retrosternal 
tingling) impresses and reassures the 
patient; in drawing the physician’s at- 
tention to this, he puts him on guard 
against an overhasty diagnosis of tu- 
berculous hemoptysis. A definite diag- 
nosis should never be made without a 
tracheoscopy, which may reveal : 

1. Individualized lesions, such as 
malignant or benign tumors, or in ex- 
ceptional cases, syphilitic or tuberculous 
lesions ; 

2. Autochthonous tracheal lesions, 
which are diffuse, indicating sanguineous 
dyscrasias (tracheal purpura, angeitis of 
Osier, etc.) ; 

3. A hemorrhagic tracheitis with fixed 
topography, probably in relation to a 
tuberculous adenomediastinitis. These 
tuberculous lesions are old but the hem- 
orrhagic tracheitis, although it may make 
careful observation necessary, does not 
have to be treated like a developing 
tuberculous process 

Besides these cases, there exists still 
another form of tracheal hemorrhage for 
which no explanation has yet been foimd 

Treatment — The authors state that 
treatment is of little avail. Local appli- 
cation of cocaine-epinephrine or of 
silver nitrate have an ephemeral effect 
in most cases Inhalation of antiseptic- 
vapors or similar measures are ineffec- 
tive. The employment of coagulants is 
beneficial. If a spirochetosis is present, 
acetarsone is often efficacious The 
cautery gives temporary improvement 
in angiomatous tumefactions. 


RELATION OF CARBON DIOX- 
IDE TO ARTIFICIAL 
RESPIRATION 

F. S Johnson-'" points out that a 
modification (raising and lowering the 
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arms at the elbows alternately with prone 
pressure) of the Schafer prone pressure 
method has been proposed by Hederer. 
An evaluation of this method has indi- 
cated the possibility of increasing the 
pulmonary ventilation m the Schafer 
method by more than 40 per cent. The 
great sensitivity of the respiratory cen- 
ter to carbon dioxide is well attested by 
the fact that artificial respiration applied 
to the extent of lowering the alveolar 
carbon dioxide as little as 0 2 per cent 
below normal is sufficient to cause apnea. 

On the other hand, when the alveolar 
carbon dioxide pressure is raised by 
only 2 mm , the breathing is increased 
about threefold If the carlxm dioxide 
of inspired air is increased to 4 5 per 
cent, It is impossible to produce an apneic 
pause, regardless of how forcefully the 
artificial res])iration may be carried out 

IA'er\ f(H*m of mamialh applied arti- 
licial respiration should be accompanied 
In the inhalation of carbon dioxide 
whenever ])ossil)le The use of an a])- 
paratus ot the t\])e of the IMl inhala- 
toi Is recommended in coiincrtion with 
<irtificial lespnation 


FILTRABLE VIRUSES IN /A- 
FECriON OF THE UPPER 
RESPIRATORY TRACT 

\ K Docile/, 1\ U MilK and \ 
Kneelaiid, Ji ^tate that it has bc^en 
demoiisli ated by a large senes of trans- 
mission expeiiments on human beings 
that there exists m the common cold a 
filtrable virus which in all in'obabihtv 
IS the primary etiologic agent and can 
interact with the various ])athogenic 
agents of the upper res])iratory tract to 
produce mure severe infections The evi- 
dence, however, from numerous bac- 
teriologic observations during transmis- 
sion experiments is to the effect that the 
uncomplicated cold in adults is practi- 


cally a pure virus disease Certain of 
the biologic properties of this virus have 
been investigated, and a method has 
been developed for its artificial cultiva- 
tion and preservation 


INFLUENZA 

Etiology — It was logical to apply the 
technic used in investigating colds to 
the problem of influenza. Influenza is 
a disease in the study of which one is 
faced at the outset with a difficulty of 
definition. In the first place, there is 
an obvious clinical difiference between 
the severe manifestations of the 1918 
pandemic and the milder manifestations 
seen in the small outbreaks of recent 
years In the second ])lace, it is difficult 
to make a satisfactory clinical diagnosis 
111 an isolated case, with a resulting 
tendency for the ])h\sician to make a 
diagnosis of iniluen/a in cases of sinusi- 
tis, streptococcic infection of the throat, 
gastioenteritis, and, m f<ict, any febrile 
disorder m which the caus(‘ is uncertain. 
The great volume of research during 
and immedialelv altei k^l8 c(mcerned 
Itself chiefly with the bacillus of Pfeiffer 
( 1 laemo])hilus inllueii/ae), as well as 
with 1 or 2 other organisms, and an 
enormous mass of contradictor) evidence 
and opinion was recorded Ivxpermients 
at that time designed to test for the jires- 
eiKe of a filtrable virus of influenza W’ere 
few m number, limited m scope and con- 
tiadictorv in (jutcome 

1* H Long-'"' re])orted transmission 
experiments on chim])an/ees suggesting 
the jiresence of a filtrable virus in influ- 
enza However, () Costa JMandry, P 
Morales Otero and J Suarez-'* failed m 
an attempt to transmit influenza to hu- 
man beings by means of filtered throat 
w^ashmgs 

Studies of influenza were made with 
material derived from patients who had 
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the disease in 1931, 1932, 1933, 1934 
and 1935, in the winter months, w^hen 
mild influenza of the mterpandemic va- 
riety was prevalent. Material was ob- 
tained from 1 patient in each of the 5 
years mentioned. In the first year trans- 
mission to human volunteers was done 
with a filtered nasal washing directly 
after its being obtained from the patient ; 
in the subsequent years, the material 
was cultivated in anaerobic tissue medium 
and tested after many transfers in mtro 
A total of 39 tests on human volunteers 
was made under conditions of strict quar- 
antine with the 5 materials mentioned. 
With 4 of these, a virus was demon- 
strated which, although productive of 
some constitutional reaction, could not 
be distinguished with certainty from the 
virus of the common cold The fifth 
virus, obtained originally in a small but 
clinically severe outbreak, did produce 
in 1 of several volunteers an acute febrile 
disorder resembling influenza From this 
limited number of experiments, it was 
])Ossible to conclude that a filtrable virus 
had been recovered from patients with 
interjiandeinic influenza 

W Smith, C H Andrewes and V 
l.aidlaw^^^ 111 luigland re])orted the iso- 
lation of a filtrable virus from a patient 
with influenza which ])roduced a febrile 
catarrhal disorder when introduced into 
the nasal passages of ferrets. 

Several stiams of the virus pathogenic 
fi)r ferrets have been obtained, and they 
have been obtained exclusively fn^m pa- 
tients with typical attacks occurring in 
fair!} severe outbreaks of the disease 
( )nce established in ferrets, the disease 
can be transmitted to white mice, in 
w^hich, after a few passages, it jiroduces 
a fatal pneumonia. Protective substances 
against this virus are found m the serum 
of ferrets recovered from the disease and 
also in the serum of human convales- 
cents, as well as m many normal human 


serums. The production of antiviral sub- 
stances in the serum can also be arti- 
ficially effected by injecting virus into 
such unsusceptible animals as the rabbit 
and the horse. Immunologic studies per- 
formed wuth these various serums indi- 
cate that strains of influenza virus from 
different parts of the world are similar. 
The virus can be cultivated in fluid 
medium containing minced chick embryo 
tissue under aerobic conditions, and it 
has also been showm to propagate in the 
chorioallantoic membrane of the develop- 
ing chick embryo 

Attempts to initiate a transmissible 
virus disease in ferrets with material 
derived from persons with common colds 
or from persons wath any condition ex- 
cept typical influenza in fairly severe 
outbreaks have been failures. 

To summarize, the primary etiologic 
agents of certain acute infections of the 
upper respiratory tract seem to be fil- 
trable viruses ; the fact that virus from 
patients with severe influenza is patho- 
genic for ferrets and can be cultivated 
best in aerobic medium, while Mrus from 
patients with colds or related infections 
is not pathogenic for ferrets and has 
been cultivated only under anaerobic 
conditions suggests that there exist at 
least 2 different types of filtrable virus— 
the cold virus and the virus of epidemic 
influenza 

A disease v\as established in mice by 
intranasal inoculation of cold virus grow- 
ing in the chorioallantoic membrane ol 
the chick embrvo This disease was 
characterized In areas of ])ulmonary 
consolidation and was fairlv readilv 
transmissible in senes, although it did 
not carrv so high a mortality rate as dis- 
ease due to influenza virus in mice 1 Pre- 
liminary studies with immune serums 
were apparently showing an immun<j- 
logic dissimilarity between cold virus 
and influenza virus when the course ot 
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the experiments was interrupted by the 
appearance of a new and highly fatal 
virus which became mingled with all the 
strains of cold virus and abruptly ter- 
minated the experiments This new vi- 
rus was found later to be present occa- 
sionally in the lungs of apparently normal 
mice and to undergo a rapid enhance- 
ment of virulence on repeated intranasal 
passage, a fact which makes great cau- 
tion necessary m interpreting results ob- 
tained with such a technic. 

Treatment — A. R. Dochez, K. C, 
Mills and Y. Kneeland, Jr,-" were un- 
successful in developing active immunity 
against infection of the upper I'espiratory 
tract in human beings The attempt w^as 
based on the successful vaccination of 
certain animals against virus infections 
^uch as canine distemper and especiall} 
swine intiuenza The latter disease fur- 
nishes somewhat of an aiudogv to infec- 
tion of the liunuin upper respiratory 
trait as it results from tlu* combined ac- 
tivitv of a tlhiable viius and a bacteiium, 

1 laeiiKJphiliis influenzae sius, lesenibling 
the baiilhis of Ih'eiflei iii man \ltliough 
this bacteiium is iiecessaiw to jiroduce 
the full clinical seveiitv of the disease, 
It is ]>owtrless to initiate it iind a solid 
active immumtv can be* geneiated in 
swiiie bv pviientcnal iiijtalion of living 
virus alone 

Ibistd on the assum])tioii that the* add 
virus was similarlv the* agent of pninaiv 
ciiologic 11111)01 lain e m human colds, an 
attempt was made to create an active 
immunity m man by the same method 
Having developed a technic tor the pro- 
duction and presei vation of cold virus 
which rendered it available at all times 
and in a condition of proved bacteriologic 
sterility, it was used in this experiment. 

After a preliminary trial with chim- 
panzees, which yielded encouraging 
evidences of active immunity, several 


groups of human beings were given sub- 
cutaneous injections of living virus. 
Careful study of their subsequent clinical 
histories failed to reveal any real evi- 
dence that protection against colds had 
been developed by this means. The ex- 
planation of this negative result cannot 
yet be made. It may be due to the exis- 
tence of a multiplicity of strains of virus, 
to the impossibility of preparing virus in 
large quantities free from the constitu- 
ents of the nutrient medium or to the 
possibility that resistance to colds is a 
purely local rather than a general bodily 
phenomenon 

With regard to the prophylaxis of in- 
fluenm, the situation may be regarded 
as more encouraging. Immune sub- 
stances have been reported in the serum 
of persons vaccinated with a mouse pas- 
sage strain of influenza virus cultivated 
m tissue medium, and active immunity 
in a group of persons similarly treated 
has been reported 

Light has been shed on complex mech- 
anisms and methods have been developed 
whu'h mav have futuie vahu^ 


BRONCHI 

Lipiodol Bronchography 

Diagnosis — b \V Burge and J W' 
Bost*^^ report that, in 1B18, C hevaliei 
Jac'ksou used bismuth and haiuiin pow- 
ders as a roentgenologic contrast media 
la 1920, JH L Lynali used a mixture of 
bismuth and pure oil lii 1922, j. \ 
Sicard reported using lipiodol 

Lipiodol, a poppy seed oil containing 
40 per cent iodine, is opaque to x-iay 
and IS an effective rijentgenologic con- 
trast media. The iodine is so combined 
with the oil that in the bronchial tree 
the iodine is liberated so slowly it is 
nonirntating. 

It is of use in the following instances 
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1. To determine the source of coughed- 
up purulent nontuberculous sputum; 

2. To determine the point of blockage 
in the various types of atelectasis; 

3. To determine the open or closed 
condition of abscesses or tuberculous 
cavities ; 

4. To demonstrate the amount of con- 
striction and the location of the constric- 
tion in bronchial stenasis and spasm, 
such as asthma. 

To apply the Iipiodol, the patient’s 
throat IS sprayed with a 10 per cent co- 
caine solution while the tongue is held 
far forward, so that no cocaine enters 
the esophagus Cocaine, even in a 10 
per cent solution, is not absorbed from 
the bronchial tree or pharynx sufficiently 
to give symptoms. After cocainization, 
and with the tongue held in the same 
position, Iipiodol is applied to the bron- 
chial tree by dropping it on the base of 
the tongue during respiration 

It is advisable to x-ray the patient 
immediately following the instillation of 
the Iipiodol, before he coughs. Routine 
anteroposterior and lateral roentgeno- 
grams are made. The lateral broncho- 
gram is of value because this projection 
hel])s to separate the overlapping shadows 
of the bronchial tree that result from 
the antoinical overlap of the lobes of the 
lung. 

.'Xs bronchography is a contrast study, 
it is preferable to sacrifice the finer lung 
markings for blacks and whites. 

fn the trachea and larger bronchi, 
there will be developed a normal and ab- 
normal mucosal pattern. 

There are 3 types, or 3 stages, of the 
same bronchiectatic lesions : 

1. Tubular — The outline of the bron- 
chial abonsations show a nodular out- 
line instead of the normal smooth 
appearance, with increase in bronchial 
diameter. 


2. Fusiform — The typical clubbed 
finger picture is observed. Depending 
upon the stage, the contrast material 
may or may not enter the alveoli. If 
there is a distinct filling defect, localized 
bronchiectatic atelectasis is indicated. 

3. Saccular — There occurs the 
rounded grape-like outlines of Iipiodol, 
either completely filled or showing a 
fluid level. 

Bronchography is a very valuable ad- 
junct in the diagnosis of bronchiectasis, 
for by no other means can it be definitely 
diagnosed, particularly early enough for 
therapy to be of any real value. The 
contrast study permits the serial study 
of the progress of the patient. 

Many times there is displacement of 
right and left main stem branches. In- 
variably, this finding is the result of col- 
lapse of a lobe with emphvsematous 
distention of the superimposed or under- 
lying lobe. The resulting x-ray pictures 
of the bronchus resemble a steerhorn. 

In some cases the tuberculous cavities 
fill readily, and bronchography is of 
value in differentiating cavities, localized 
pneumothoraces and pleural blebs or 
rings 

By reason of deiiendenc}, the bases 
are more liable to bronchiectatic lesions 
than elsewhere, and the right side more 
than the left The upper branches of the 
bronchial tree are not immune. 

Treatment — Lipiodol is useful in 
the treatment of the following conditions 

1 . All forms of asthma , 

2. Bronchiectasis: 

3 Chronic retentive bronchitis 

The iodine content adds weight to the 
oil and gravity carries the oil to the bot- 
tom of the cavity or bronchus and me- 
chanically floats any contained pus or 
secretion to a level where it can be 
coughed up. 

Irrespective of the cause or duration 
of asthma, the instillation of Iipiodol into 
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the bronchial tree is promptly followed 
by the expectoration of opaque pus, with 
a relaxation of the spasm The frequency 
of treatments necessary to maintain im- 
provement varies in dififerent cases, but 
taking into consideration that mild hay 
fever often causes the severest asthma 
and vice versa, one is led to suspect 
that the asthma m any case is dependent 
to some extent upon the emptying ability 
of the bronchial tree m the individual 
case and upon imprisonment of purulent 
secretion below the point of bronchiolar 
constriction 

F \V Burge and J \V Post'^^ state 
that the time of excretion of lipiodol is a 
moot question In some cases the lungs 
are clear in 24 hours and in others the 
hpiodol may remain for months The 
cough impulse is a consideration 

I). H Ballon and 1 1 C' Ballon'^- claim 
that the oil is eliminated more (juickly 
from diseased than health} areas in some 
cases 


BRONCHIECTASIS 

Etiology — New Conception of 
Bronchiectasis : Preliminary Report 
II W at^oii <ind (. S Kibler’*’^ point 
out that lironchiectaMs is seldom found 
without at lt‘ast some (‘xidence of sinus- 
itis Mail} cases of bronchiectasis have 
some manifestation of alleig} (ha} fewer, 
asthm<i, urticaria, ec/ema or rhinitis) 
I"re(|uentl} and in practical!} all cases 
of bronchiectasis there is a high percent- 
age r)f eosino{)hils both m the nasal 
secretions and m the sjiutum This gives 
the im])rcssion that bronchiectasis has an 
allergic background 

L iitaneous tests and case histones con- 
firm the hypothesis that sinusitis and 
bronchiectasis m a patient have a com- 
mon etiology, allergy Also, many cases 
of bronchiectasis respond to elimination 
of allergens or to desensitization treat- 


ment with offending substances and 
show marked reduction of cough and 
sputum, or even entire elimination of 
symptoms if the case is not too far 
advanced. 

The following is a new etiologic classi- 
fication of bronchiectasis 

1 Congenital, similar to congenital 
cystic disease of the lung ; 

2. Mechanical, due to pulmonary 
fibrosis, particulary associated with fi- 
brous pleuritis; 

3 Allergic, the result of hypersensi- 
tivity 

Of the 3 types, the allergic is by far 
the most imjiortant, comprising about 90 
per cent of the cases coming to the 
physicians’ attention 

Allergic bronchitis predisposes to 
bronchiectasis because swelling of bron- 
chial mucosa and exudation of tenacious 
secretion interfere with efficient pulmo- 
nar} drainage and, favored In coughing, 
the chronic infection v\hich results grad- 
ual!} weakens the wall of the bronchial 
tree P>i onchiec tasis iisuall} occuis in 
the most dependent ixntion of the lung, 
the postenoi half Tins location is the 
most unfa\ oi able point of drainage 
Physical and Psychological Mani- 
festations — 1{ I) C hill chill" ^ states 
that a product!\e cough with profuse 
foul sputum is usuall} the presenting 
symptom in bronchiectasis, causing dis- 
tress and inconvenience to the patient, 
and almost inv^anabl}' rendcu-ing him 
sensitive to its effect on others lie be- 
comes reluctant to apjiear aii} where at 
social gatherings Laughter may induce 
a spell of coughing , the time of “emjity- 
mg” IS difficult to calculate accurately, 
and the patient is frequently acutely em- 
barrassed The result is a sensitive 
individual who shuns social contacts and 
becomes increasingly shy and solitary 
In bronchiectasis, there are acute 
pneumonic episodes initiated by respira- 
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tory infection. Between acute attacks, 
the smoldering infection in the lung 
gives rise to a sense of fatigue that is 
insidious and vicious in its effects. This 
lack of physical endurance paralyzes 
plans and ambitions for a future career. 
If the symptoms are at all severe, the 
patient early becomes aware of the im- 
possibility of getting married. The 
menstrual cycle is frequently disturbed 
by the chronic invalidism, and young 
women with this disease usually consider 
themselves unfit to bear children. 

E D. Churchilh^'^ states that an estab- 
lished bronchiectasis is not a self-limited 
disease, but a persistent and often pro- 
gressive malady, constituting even in its 
milder forms a serious physical and psy- 
chological handicap to the patient and 
eventually terminating in death 

Treatment — E D Churchill^*^ per- 
formed lobectomy on 84 cases of bron- 
chiectasis wuth a mortality rate of 4 7 
per cent All of the patients who sur- 
Mved were greatl\ helped and about 85 
per cent were completely cured 

If bronchiectasis is recognized and 
treated early m life, serious ps\ chological 
difficulties and ]xn‘sonaht\ changes ma\ 
he avoided Patients between the ages 
of 5 and 12 years stand lobectomy well 
Youn^ adults should be operated upon 
before they assume the social responsi- 
bilities of marriage, or before the door to 
a happy marriage is closed to them hy 
their illness 

Conservative remedies and operations 
may, m some instances, result in grati- 
fying svmptomatic relief, but there is no 
real cure for bronchiectasis but extirpa^ 
tion of the diseased segment of lung 


BRONCHOPNEUMONIA 

Bacteriologic Etiology of Bron- 
chopneumonia in Infants — A. 

Pouche-^^ cultured pharyngotracheal se- 


cretions of 60 infants suffering from 
primary bronchopneumonia Cultures 
were also done with material taken from 
the lung or the pleural cavity by punc- 
ture, either during life or immediately 
after death Hemocultures were also 
made. Several bacteria, especially pneu- 
mococci of the Type I\" and hemolytic 
streptococci w^ere identified. 

Cultures with the pharyngotracheal 
secretion are of scanty diagnostic etio- 
logic value. Noncausal bacteria fre- 
quently appear in the cultures. Hemo- 
cultures also are of scanty diagnostic 
value Cultures from lung or pleural 
material show’'ed pneumococci of Type 
IV and hemolytic streptococci in all but 
1 case. The former w'as predominant m 
the cases wdiich evoluted to recovery 
wdiereas the latter w’as predominant in 
the cases wdnch ended in death of the 
patient 

Disagreement in the literature as to 
the etiology of primarv bronchopneu- 
monia in infants depends on the various 
methods used m the bacteriologic re- 
searches The disease is caused by pneu- 
mococci of Type I\ Pneumococcus 
antiserums have not been effective be- 
cause of the fact that up till now the> 
have been prepared with pneumoccKrci 
of Types I, II, and HI, which are not 
the etiologic agents 


LUNG ABSCESS 

Etiology — \\' P Warner’^'* reviewed 
98 cases of lung abscess in the Toronto 
General Hospital during the \ears 1920 
to 1936, inclusive Cases in which the 
abscess was tuberculous or jiart of a gen- 
eral pyemia were excluded The unsatis- 
factory results of the various forms of 
treatment emphasize the importance of 
prophylaxis 

Manv abscesses of the lungs could be 
prevented if the technic of anesthesia 
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used ia certain operations on the upper 
part of the respiratory tract was changed* 
Better oral hygiene would also eliminate 
a fairly large number of cases. Blood- 
borne infection, either with or without 
large emboli, is an obvious cause of some 
abscesses Abscesses of the lung occur- 
ring secondary to the extraction of teeth 
could be completely or almost completely 
eliminated if teeth were extracted under 
local anesthesia, or if only a few teeth 
were removed under general anesthesia, 
and care taken to prevent the aspiration 
of foreign matter into the lungs. 

Analysis of Causes of Death in 
100 Consecutive Fatal Cases — J. D. 
Rives, R C Major and S. A Romano^^* 
determined the causes of death m 100 
consecutne fatal cases of nontuberculous 
abscess of the lung, exclusne of an_\ 
due to tumors, foreign l)o<Iies or bron- 
chlcctasl^ The dination of the disease 
before treatment, ilie extent and severity 
of the infection <Ln<l the methods of 
treatment employed weie not the iiri- 
inai\ contributing uiust^s of death. Three 
inoie or less controllahk* factors con- 
tribute to the moitalit\ They are 
s])i ea<lmg ])nennionitis, empe enia and 
rinemia \neinia max lie readilx c'on- 
trf)lle(i 1)\ tiansfusioii and by adeciuate 
^U])|>orti\e treatment bbiipu^ma mav b(‘ 
axoided m most instances if surgical 
tr(*atment is instituted earlv in super- 
ticicd lesions and if needling of the chest 
is abandoned Spreading iineumonitis, 
the chief cause of death, may be mini- 
nuVed if the following are avoided* at- 
tempts to drain the abscessed cavity 
during the acute stage , compression 
therapy, especially when the cavity is 
incompletely drained ; all measures, such 
as intermittent postural drainage, likely 
to cause severe paroxysms of coughing 
while the cavity is full, and surgical 
drainage in the acute stage and at any 
time in deep-seated abscesses. Approxi- 


mately half of the deaths were probably 
not preventable, but in many of the re- 
maining fatal cases the fatality might 
have been avoided by adequate sup- 
portive treatment combined with the 
judicious use of commonplace methods 
of bronchial or external surgical drain- 
age Spreading pneumonitis was the 
cause of death in four-fifths of the fatal 
cases. 

Treatment — The best results will be 
attained by an orderly plan of treatment 
which utilizes supportive measures, 
bronchial drainage and surgical drain- 
age according to their proper indications, 
and which is continued until the abscess 
has disap]iearecl completely 

New SimpHBed Technic for Drain- 
age of Lung Abscess Employing 
Graduated Trocars — () TT Wangen- 
steen‘S" states there is danger in drain- 
ing a pulmoiiarv abscess in the manner 
in w^hich a soft tissue al)sc(‘ss is evacu- 
ated The (liftxult} with tlu‘ cautery or 
surgical (Iiatliermy method is that more 
lung tissu(‘ is (K‘sti()\c(l than is necessary 

\ senes of graduated trocars wath a 
knife-like edge, aided with tlu* coagula- 
tion current of the surgUMl diathermv 
apparatus, st^rxes tlu' jiiirpose sinijily and 
satisfaetonlx The liack of the aspirat- 
ing needle into the abscess cavity can 1)0 
follow Cfl b\ passing incicasingly larger 
trocars over one another, applying the 
ccjagulating current in turn to t‘ach, until 
a sutficienllx large tunnel has been es- 
tablished to permit adequate drainage. 

With this method bloodless drainage 
of a pulmonary abscess, wuth minimal 
destruction of lung tissue, may be done 
quickly 

Pneumothorax in Pulmonary Ab- 
scess — K Kollmeier^^ says that pneu- 
mothorax therapy is advised by few 
owing to the dangers of this method. 
Pneumothorax therapy in pulmonary 
abscess readily leads to an involvement 
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of the pleura and to empyema. Pneu- 
mothorax therapy of pulmonary abscess 
was used as early as 1833, long before 
pneumothorax was introduced into the 
treatment of pulmonary tuberculosis. 
Pneumothorax therapy was used in 7 
of 10 cases of pulmonary abscess. In 
all except 1 of the cases, the abscess 
was either in a central location or near 
the hilus. This localization of the ab- 
scesses was chiefly responsible for the 
especially favorable action of the pneu- 
mothorax therapy Involvement of the 
pleura was observed in none of the cases. 
After the pneumothorax was induced 
there was an improvement in the gen- 
eral condition, and in some cases the 
cough and expectoration disappeared. 
Moreover, the fever usually decreased 
and the appetite improved. 

Only small quantities of air should 
be introduced. The pressure should re- 
main negative, as no great pressure 
should be exerted on the lung Refill- 
ing should be continued until the fever 
has subsided and cough and expectora- 
tion have disappeared 

Pneumothorax is indicated in ab- 
.scesses with a central or jii.xtahilar loca- 
tion, hut in juxtapleural abscesses it 
should be used with tlie oreatest caution 
nr not at all 


ATELECTASIS 

Etiology — “Plate-Like” A telecta- 
sis of the Lung — A. Ettinger^^ reports 
that small areas of pure atelectasis with- 
out complicating secondary changes in 
the parenchyma are represented m the 
roentgenogram by “plate-like” shadows 
in the lung, which appear as horizontal 
stripes in both posteroanterior and lateral 
views Previously such horizontal stripes 
frequently have been mistaken for fibrin- 
ous deposits on the pleura These stripes 
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have been observed in association with 
3 groups of conditions : 

1. Abdominal diseases. 

2. After contusions of the chest. 

3. Minor upper respiratory infections. 
By autopsy controls it was demonstrated 
that these plate-like shadows were due 
to small atelectatic areas. 

These shadows developed during the 
re-expansion of a lobar infectious atelec- 
tasis in a number of children with typical 
acute lobar collapse due to upper respira- 
tory infection. The horizontal stripes 
appeared in the roentgen ray film during 
the stage of reinflation. They repre- 
sented at this time the only abnormal 
finding. Clinically, the health of the pa- 
tient seemed to be fully restored. 

Massive Atelectasis Following Cy- 
clopropane Anesthesia — O. R. Jones 
and G. E. Burford^® report that in 4 
deaths which occurred following the use 
of cyclopropane as an anesthetic, autopsy 
of these cases showed massive collapse 
of 1 or both lungs. Also pulmonary 
complications following long-continued 
cyclopropane anesthesia, especially for 
operations on the stomach, have in- 
creased more than should be expected 
They report that complete atelectasis of 
a whole lobe has of recent years been 
assumed to be obstruction in the main 
bronchus followed bv alisoi'iition of tlie 
alveolar gases behind the tibstruction 
When the obstruction lias become effec- 
tive, the time required fur the develop- 
ment of atelectasis depends on the rate 
of absorption b> the lung of the gases 
distal to the obstruction, provided the 
circulation in the lung is intact and tlie 
alveolar epithelium undamaged Ureat 
variations occur in tlie rate of this ab- 
sorption. Anestlietic gases are aiisnrbed 
in a matter of minutes, as are also oxy- 
gen and carbon dioxide The inert gases, 
helium, hydrogen, and nitrogen, require 
from 18 to 26 hours fur absorption 
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The normal lung filled with air contains 
about 79 per cent of an inert gas, nitro- 
gen, which has a supporting effect upon 
the expanded alveoli 

When during an operation the rapidly 
absorbable gases fill the alveoli this 
support is quickly lost as the gases are 
absorbed and the alveoli collapse because 
of the lack of inert gas which should 
be present to keep them distended This 
condition favors atelectasis of the lungs 
Collapse of the lungs occurred in 4 
fatal cases, and in 3 instances occurred 
only some minutes after the anesthetic 
had been discontinued and the operation 
finished In no case was an obstructing 
plug found at autopsy in any of the 
mam bronclu 

Diagnosis — ''Plate-Like*' A telecta- 
SIS of the Lung — A. Ettinger’^** re- 
])orts a case of acute lobar collajise due 
to upper respirator) infection iii which, 
111 the end stage of re-expaiision, thin 
horizontal shadow stripes were seen in 
the area jinwioiisl) collajised, and were 
iiitei preled as "jilate-like” minute aieas 
of atelectasis wlncli were caused b\ the 
occlusion of small sized bronchi 

In the ditfeiential diagnosis, jileural 
adhesions alone have to be considered 
d1ic a])pearance of the atelectatic aiea 
as thin stripes in both the anterior and 
lateial tilms makes it obvious tliat we 
are dealing with a ])late-like and not 
with a linear structure The iiitrapul- 
inonarv origin is therefoie evident 
I'leishner explains the ai)])earance of 
these ])late-like shadows by a mechanism 
which he calls “directed colla])se W'hile 
in pneumothorav: the lung can retract 
from the lateral chest wall, because of 
the change of ])ressure W'lthm the chest 
cavity, conditions for collapse m obstruc- 
tive atelectasis are fundamentally differ- 
ent In this condition the lung cannot 
retract from the chest wall. Even if no 
pleural adhesions are present, the nega- 


tive pressure acts as an adherent force 
between the surface of the lung and the 
chest wall and prevents the collapse of 
the lung toward the lulus. As there is 
no possibility for the lung to shrink m a 
costomediastinal direction, as in pneu- 
mothorax, the tendency of the atelectatic 
area to dimmish in extent can take place 
only in a craniocaudal direction, perpen- 
dicular to the axis of shrinkage m pneu- 
mothorax. 

Lipiodol Bronchography — F. W. 

Burge and J W Post'^^ state that lip- 
iodol bronchography is of value to deter 
mine the point of Idockage in the various 
types of atelectasis 

Prophylactic Treatment — Massive 
Atelectasis Following Cyclopropane 
Anesthesia — O R Jones and G. E 
BurfoixH^^ believe that to ])revent atelec- 
tasis following cycloju'opane anesthesia, 
an inert gas of I t)pe or another should 
be added to the C) clopro])aiu* mixture 
Nitrogen would be effectiv’e, l)ut the most 
useful is either hvdrogen or helium 

Re-expansion in A telectasis — ( j 1 1 
Jennings'^ ^ cites a case that develojied 
an atelectasis of the lower left lobe in 
the course of an attack of <icute bron- 
chitis with small aieas of bionchopneu- 
monia This was due to plugging of the 
bronchioles in that lobe with secietion 
during the tune when movements of the 
lett lung were restricted owing to ])leu- 
ntic pain WTen sputum was coughed 
U]) later, the lobe re-e\panded Respira- 
tory exercises assisted in this jirocess 
The lobe was collapsed for about a 
month A cylindric dilatation of the 
bronchi had develojied within the col- 
lapsed lobe With re-ex])ansion of the 
lobe the bronchi become of normal width 

This case illustrates the possibility of 
bronchial dilatation in atelectatic lobes 
disappearing if the lobe re-expands 
Methods for promoting early re-expan- 
sion of atelectatic lobes should be em- 



DISEASES OF THE RESPIRATORY TRACT 


319 


ployed. Among these, postural and 
bronchoscopic drainage, inhalation of 
barbon dioxide and respiratory exercises 
have all been used with success. Lobec- 
tomy should not be considered until such 
methods have been tried and the perman- 
ence of the atelectasis proven 


CYSTS OF LUNGS 

Differential Diagnosis — D. L. An- 
derson‘S ^ states that in diagnosing a 
cystic disease of the lung many difficul- 
ties are encountered. A history of dysp- 
nea, varying degrees of cyanosis, wheez- 
ing or cough at birth or during early 
childhood 111 the absence of an acute in- 
fectious process or a history of an aspi- 
rated foreign body is suspicious of a 
“tension” cyst. The history pictured is 
often one of spontaneous pneumothorax 

The most frequent chief complaint oc- 
curring m 67 cases reviewed was dysp- 
nea The symptom may make its ap- 
pearance at birth or late in life, suddenly 
or insidiously, constantly or intermit- 
tently As shown in the following chart 
18 cases (26 8 per cent) had shortness 
of lireath as a chief complaint, while 10 
cases (14 9 i)er cent) claimed d\spnea 
and cyanosis as the first difficulty More 
than 68 jier cent stated that they ex- 
jienenced air hunger at some time during 
their illness 


Chxrf of C'liiEt Complaints 


Oom plaint 

Cases 

Percentage 

Dyspnea 

18 

26 8 

Dyspnea and Cyanosis 

10 

14 9 

Cough and Expectoiation 

12 

17 9 

Hemorrhage 

8 

11 9 

Pain 

4 



5 9 


Dyspnea may be attributed to 1 or 
more causes First, the solitary cyst 
may reach such an enormous size or, if 
of the multiple variety, may occupy such 


a large pulmonary area as to cause a 
paucity of lung tissue. Second, the cyst 
may encroach upon adjacent structures 
leading to atelectasis, kinking of the large 
bronchi, angulation of the trachea, dis- 
placement of the mediastinal contents 
and elevation of the intravenous pressure. 

Rupturing of a cyst or cysts, if located 
peripherally, often accounts for spon- 
taneous pneumothorax. The most fre- 
quently mistaken diagnosis for cystic 
disease is spontaneous pneumothorax. 

Inflammatory conditions such as pneu- 
monitis and influenza associated wdth 
cystic disease will lead to dyspnea in a 
very large percentage of cases 

Tw^elve cases (17 9 per cent) had 
cough and expectoration as the outstand- 
ing symptoms. As a rule, the cough is 
productive and frequently offensive, es- 
pecially in the long-standing infected 
multiple type. There is seldom gross ex- 
pectoration m the balloon cyst of child- 
hood. 

Hemorrhage may occur m the single 
cyst type of adults but rarely in the 
balloon cyst Eight cases ( 1 1.9 per cent ) 
of the senes had pulmonary hemorrhage 
as the chief complaint, and 13 patients 
reported “blotid spitting” at some time 
during their illness The hemorrhages 
were usually moderate m quantiU 

Fain m the chest occurred less fre- 
quently than an> other s\mi)tom, onl} 
4 cases (5 9 per cent) giving pain as a 
chief com])laint 

A ver\ large percentage, 16 9, gave 
no historv suggesting lung c\sts and the 
hiidiiig of the condition was purely acci- 
dental 

In other cases, signs ot s]jontaneous 
pneumothorax, ca\it\ formation, einpln 
sema, consolidation, and fluid forma 
tion were found in the same patient 

With the absence of a famil\ history 
of tuberculosis, a negative sputum, nega- 
tive intradermal tuberculin test, the ab- 
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sence of foreign body aspiration, and in 
their place a history of intermittent dysp- 
nea, cyanosis, and cough over a period 
of time, a lung cyst should be suspected. 

Treatment — V. S. Randolph^^ states 
that chronic empyema occurs when the 
lung has not been fully re-expanded dur- 
ing drainage of the acute empyema, and 
should be avoided by proper drainage 
of acute empyemas and re-expansion of 
the underlying lung. 

Clear fluid of acute empyema should 
be aspirated. When the fluid ceases 
to be clear, closed drainage should be 
instituted at the lowest point in the 
pleural cavity A tube large enough so 
that it will not plug easily must be used 
insure continuous drainage. Irriga- 
tion Is of some value. Chronic empyema 
may be cured by *'unroo£ng” with or 
without some form of thoracoplasty. 


FUNGOUS DISEASFtS OF 
LUNGS 

Pulmonary Manifestations of 
Coccidiodal Granuloma 

Etiology- b\ P MilleU-^ states tliat 
the causative oiganism is the ( oecidiodes 
imniuis, which an iiregulai piotoplas- 
iiiK bodv witli a (Inuhle contoured, highlv 
utiactive sinroiiiKlmg membrane or cap- 
sule Thev miilti])l\ by sjjorulation 

Most cases of coccidiodal granuloma 
lejxmted give a history of having s]>ent a 
period of time in the San Joac|um \ alley 
in California However, a sizeable num- 
ber of cases have been reported of per- 
sons who had never been in California. 

The fungi enters the body either 
through an abrasion or by inhalation of 
dust and acts upon the host m producing 
a lesion of either an acute or chronic 
manifestation, depending upon the viru- 
lence of the invader. There is no his- 
tory of human case to case infection 


The following 2 cases were employed 
upon the same project, each less than 3 
months and approximately ^ mile apart, 
and each was exposed to dusty atmos- 
phere. 

Case No. 1, on 9/28/34, accidentally 
scratched his hand between the third and 
fourth metacarpal bones, while employed 
on an irrigation project in the vicinity 
of La Mesa, California. His particular 
work was tamping the dirt in and around 
the large flume pipes and he was exposed 
to considerable dust. During the course 
of his work, he would occasionally acci- 
dentally tear off the superficial crust of 
the skin abrasion. 

Case No. 2 gave a history of employ- 
ment fur 2 years bv a number of con- 
struction companies and the greater part 
of this em])l()v nuiit was in San Diego 
County 

Pathology C,ise No 1, at jiost mor- 
tem, showed a healed abrasion 2 mm. 
in diameter on the Iiack of the right 
hand between the thud and fourth meta- 
carpals above the liase of the linger 
Idle brain appeared (nUMnatoiis and the 
puirachiuad vv<is nuiikedlv congested. 

ddie lungs had a lobar pneumonia in 
the stage of red lic‘pali/,ition, and theie 
Wert mail) snitdl (asc‘ous cavities, siir- 
round(‘d bv dense librotu sc.ir tissue, 
suggesting tnbei eiil< )iis origin 

Mieroscoj)ic lindings wcne as follows 
SuTiounding th(‘ lUHiotu aicM there was 
fibrosis, dense in some placc‘s, indicating 
that the process had bec‘n present for 
considerable period, and farther removed 
fiom the necrotic area, therc‘ was an in- 
crease in fibrosis with obliteration (if 
the lung alveoli A few typical spheroidal 
organisms were found within tlie giant 
cells. 

Case No. 2 was seen after an opera- 
tion. At this time, he had numerous 
papular and papulopustular skm lesions 
The latter lesions had a papular base 
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with a pubtiilar ai:>ex These were ap- 
proximately I cm m diameter with ele- 
vated edges and a depression in the 
center. These were indiscriminately lo- 
cated over the body. 

There was a moderate cervical adeno- 
pathy, particularly upon the right side 
The chest revealed an enlarged hilus 
with retrogressive changes in the right 
lung indicative of recent patholog}% and 
in the left there was a pneumonia with 
a great deal of thickening at the left base 

In this case, the post mortem findings 
w'ere of red and gray hepatization. No 
cavitation w^as present. 

Microscopically, the picture presented 
was predominantly epithelioid tubercle 
formation, and there was quite a central 
caseation necrosis in a few of these. 

In a third case of coccidiodal granu- 
loma, the visceral pleurae was sanded by 
fine miliary lesions, wdiich often can be 
felt easier than seen There was a large, 
firm caseous enlargement of the lymph 
nodes immediately above the tracheal 
bifurcation, a total mass almost as large 
as a golf ball This structure on section 
shows almost total rejilacement of lymph- 
oid tissue In a mixed caseous and ]mru- 
Icnt granuloma formation m and around 
the nodes with a rather slight peripheral 
filirosis (iranuloma nodules of walnut 
si/e were found near each apex, adherent 
to both visceral and jianetal pleurae, 
a somewhat larger nodule at the right 
base, and 3 or 4 scattered smaller nodules 
throughout the lung All showed muco- 
purulent centers with a granuloma-like 
wall and the gross apjx^arance to be 
closer to that of a lung abscess than one 
of a tuberculous origin The bronchi 
were filled wnth stringy mucopus and the 
entire bronchial tree was thickened and 
semibronchiectatic 

Symptoms — Case No 1 complained 
of a constricted sensation in his chest, 


associated with fatigue, night sw’eat.s and 
inertia. 

Case No. 2 became ill with a great 
deal of epigastric distress, and excruciat- 
ing pain throughout the upi>er quadrant. 
Cholecystitis w^'as suspected and he w’as 
operated, but his gall bladder w'as nega- 
tive. Coincident with this, he complained 
of chest pains of an indefinite character 
and had profuse night sw^eats. 

Clinical Course — The primary pul- 
monary focus may remain dormant in 
the lungs for many years before becom- 
ing active. The duration of cases have 
been from 9^4 months to 62 months. 

Case No. 1 had no symptoms until 3 
weeks after injuring his hand, then a 
w^eek later he w^as unable to oi>en liis 
jaw% had a markedly high temperature, 
and some rigidity in the neck muscula- 
ture and w^as so gravely ill he was hos- 
pitalized, and died 3 days later. 

A w^ek after Case No 2 developed 
s}mptoms, his chest films show'ed only 
an enlarged hilus Films taken 6 days 
later show'ed pneumonic areas in the 
upper left Films taken 5 da}s after 
this, showed the right lung clear with 
an extension of the pneumonia to the 
left base, and films taken again 5 da\ s 
later showed a generalized pneumonia 
mvohing all lubes of botli lungs 

Complications — In Case No 2, the 
pulmonaiw lesions suggested a ])riinar\ 
imohenient of the tracheal and bron- 
chial nodes. Ivmphata spread along the 
bronchial tree with subseijuent develop- 
ment of the dozen or so ik dular lesions 
scattered throiigli both lungs, and then a 
final miliar\ explosion thr<»ugh the lungs, 
h\er, spleen and kidne\ 

In Case No 2, there was parenclnmal 
involvement and general tiltration into 
the kidneys, liver, and spleen, with ver\ 
little protective response on the part 
of the host, as fibrosis was apparent!} 
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lacking and the spheroid organisms were 
present in many tissues of the body. 

Differential Diagnosis — Pulmonary 
coccidiodal granuloma is often confused 
with miliary bronchopneumonia or cron- 
chiolitis, miliary tuberculosis (acute or 
chronic), miliary carcinomatosis, and 
second stage silicosis. 

Diagnosis — Undoubtedly, Case No. 1 
died from a terminal pneumonia and 
meningitis, although no coccidiodes were 
found in the meninges. The injury 
to the hand was irrelevant. 

Roentgen Diagnosis — Due to the 
thick tenacious mucus which is present 
in some of these cases, there is a very 
shifting t>icture through the x-rays. 
There i^ a rapid migrating t>i>e of 
pneumonia, which may show evidences 
of dealing in 1 lung with an extension 
m tht^ oilier Also, there ma} be local- 
ized arenas of atelectasis which may ai)- 
I>roach a ni(»re or less massive colla])se 

Pulmonary Moniliasis: 

Report of F'atal Case 

Etiology \ II l),Lvis and h I 
W.iinii^’' ie])ortt‘d a latal case* ol pub 
nioiiaiv monilnisi-, dm* to Moinlia albi- 
(.aiis. The strain isol^iled iroin the 
sputum of tlie jiatient was subjected to 
different eiiviionments and the rcMCtions 
on nutrient broths, each cont.iiiiing 1 
per cent in<innos(‘, maltose*, dextrin, l<ic- 
tostx dextiosr, galactose, mannite, sac- 
cliaiose, levnlosc, dulcite, rhamiiose, ara- 
hinose and xvlose wTre determined The 
reaction of this strain of Moniha was 
constant on all the sugars Moniha 
was found to be pathogenic for rabbits 
when injected intravenously and for 
white mice when injected subcutaneously 
or iiitraperitoneally but w^as not patho- 
genic for guinea pigs when 1 cc. of 
sputum containing the organisms was in- 
jected intraperitoneally. 


Diagnosis — W. A. Dearman*^^ pohits 
out that at least 6 cases of primary pul- 
monary moniliasis have been observed 
on the Mississippi coast in the past few 
years. Identification presented consider- 
able diagnostic difficulty. The acute 
cases of the disease resembled acute 
bronchopneumonia in onset, physical 
signs and clinical course, while the 
chronic types simulated advanced pul- 
monary tuberculosis. A diagnosis of 
Momlia infections can be made only by 
repeated examinations of the sputum 
showing an absence of tubercle bacilli 
The diagnosis of pulmonary moniliasis 
should be considered m any case of pul- 
monary disease m which the etiology is 
questionahle 

PNEUMONOCONIOSIS 
Etiology — Chronic Lung Changes 
in Electric Arc Welders- N Juizer 
and (J. \. SaiidcM ohscMwt^d 2f) electric 
weldeis of low cMihoii si(xl with rods 
of the s,uue comjx )sitioii loi 3 vcxiis 
( best 1 oeiitgeiK )gi auis in 5 of these, 
sh()v\(‘(l nodular shadows siinuLiting a 
ino(Iilied tvpe of siIkosis In 5 ollua's the 
trunk shadows vveax* inaikedlv exagger- 
aU‘d, the apptMiMiKt‘ simuLiting a pre- 
nodular lihiosis ot tlu‘ tvj>e secai m oUku' 
loundiy vv(‘!(l<*rs T1 k‘ ])asl occupational 
histones weu‘ clux'ked iii (lc‘l<ul for c*x- 
])osure to silica dust, hut the* uiajontv 
had welded m this jdant since they 
liegau work, an average tc)t<il of 19 
years. These men vvea'e iKjt hrcMthmg 
particulate matter to any appreciable 
degree otlier than that in the welding 
fume itself Several of the 16 men m 
whom there w^as no x-ray appearance 
of nodulation had worked as welders in 
the plant even longer than those who 
showed definite nodulation. Each of the 
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5 men with nodulatioii had done more 
work inside of tanks than had the 5 
showing only exaggerated trunk shadows 
but the latter 5 had welded inside the 
tanks considerably more than had any 
of the 16 men with perfectly clear lungs. 

Deposition of iron oxide in the lungs 
was responsible for the x-ray appear- 
ance of nodulation. Functional impair- 
ment of the lungs with such iron deposits 
appears to be lacking, both as to the 
development of clinical symptoms or sus- 
ceptibility to complicating infections. 

Lung Findings in Foundry Work- 
ers — A 4-Year Survey — O. A. San- 
der*^^ investigated some 4000 foundry 
employees, not only for changes in the 
lungs but for general physical changes 
as well With half of the total group 
having had less than 10 years of ex- 
posure m the foundry, definite silicosis 
was found m about 7 per cent Of the 
279 persons with silicosis, 60 (22 per 
centj had tuberculosis which either was 
definitely active or m which the activity 
was indeterminate In 8 cases the tuber- 
culosis was definite]} active Serial ob- 
seiwatiuns have suggested that silico- 
tiiberculosis as seen in foundry workers 
Is primanl} a reactUtilion of a previously 
acquired but w'alled-off tuberculosis Sim- 
ple sihcosis as seen in foundi*} w’orkeis 
IS only slowdy progressue, so much so 
that no visible changes have appeared in 
4 years of observation l\roreo\er, the 
simple sihcosis among these w^orkers is 
only rarely sufficiently achanced to cause 
symptoms and incapacity for work. 

The tuberculosis rate, among foundry 
workers at least, is not raised by ex- 
posure to dust in itself but rises only 
after sihcosis becomes definitely estab- 
lished 

Diagnosis — • H L Spector*^^ states 
that a diagnosis of silicosis should be 
based upon: 


1. History. 

(a) Prolonged exposure to a dusty atmos- 

phere containing a high concentration 
of silica, the individual particles of 
which are less than 10 microns in 
diameter ; 

(b) Symptoms such as dyspnea, dry cough, 

and pain in the chest; 

(c) Lack of toxemic symptoms. 

2. Physical examination of the patient. 

3. Fluoroscopic and roentgenographic exam- 

inations of the chest. 

4 Macroscopic and microscopic examinations 

of the lungs 

5 Chemical examination of dried lung tissue 

for determining the amount of silica. 

There is no pathognomonic symptom, 
sign, or x-ray shadow^ in silicosis that 
cannot be simulated by other diseases. 
Therefore, all factors must be considered 
in making a diagnosis of silicosis. The 
committee appointed by the American 
Public Health Association for the pur- 
pose of studying the roentgenological 
appearances m silicosis and the underly- 
ing pathological lesions makes the fol- 
lowing statement in its report: ‘‘Only 
the physician wTo has examined the sub- 
ject, has obtained an occupational history 
of any adequate exposure to silica dust, 
and has before him a suitable roentgeno- 
gram of the chest, should make the diag- 
nosis of sihcosis The roentgenologist 
not in possession of these facts can 
merely state wdiether the shade w^s w'hich 
he sees in a film are coiii^istent with his 
diagnosis 

Prophylactic Treatment — Lung 
Findings in Foundry Workers — A 
4-Year Survey — O A. Sander-^ be- 
lieves that control of the foundr} hazard 
is best accomplished by eliminating at 
its source the dust generated by sand- 
blasting, sand chipping, sand grinding 
and shake-out operations Combined 
wdth this, pre-eniplo}ment examination 
and periodic examinations are essential, 
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POSTOPERATIVE PULMO- 
NARY COMPLICATIONS 

Treatment With Intratracheal Suc- 
tion — C. Haight^^ states that the stasis 
of secretions within the tracheobronchial 
tree is an important cause of postopera- 
tive pulmonary complications, such as 
atelectasis, aspiration ‘'pneumonia/’ sup- 
purative pneumonitis, and pulmonary 
abscess* 

Constant maintenance of adequate in- 
trabronchial drainage is essential for the 
prevention and treatment of such com- 
plications Free drainage can be main- 
tained by postural methods, 1)y hyper- 
\entilation with 15 j)er cent carbon di- 
oxide inhalations, hy the administration 
of sufficient narcotics to control pain and 
jiromote effective coughing, and In well- 
directed nursing that will assist the pa- 
tient 111 coughing. 

( )ccasionall\ , intiatracheal suction, by 
laonchoscoiiic aspiration or In intra- 
tracheal catheteri/ation, must lie used as 
an einergencn measure when patients are 
literall} drowning m their owm secie- 
tioiis Intiatracheal suction is indicated 
when, despite the proph) lactic measures 
mentioned, the cough remains wet and 
unproductne In an unconscious patient, 
the presence of r hone In, whee/es, or a 
wet t\])e of hrcMthmg and cnanosis is 
suggest i\e of retained seen ct ions 

( )f the 2 methods of intratracheal sue 
tion, bronchoscopy is jirefeiied when 
<i single aspiration only is necessaiw and 
111 definite cases of atelectasis When 
lepexited as])irations are necessary or 
when bronchoscopy seems too formidable 
a procedure, a soft rubber Robinson-- 
type of French catheter No 16 is in- 
troducted through the external nares, 
and when the patient coughs because of 
irritation of the larynx, the catheter is 
inserted into the trachea and aspiration 


IS applied This procedure is carried out 
W'lth the ])atieut m the Trendelenliurg 
position. The patient is turned from side 
to side during aspiration in order that 
the primary bronchi may be reached 
The aspiration is usually continued for 
1 or 2 minutes or until no further puru- 
lent material can be obtained As suc- 
tion tends to provoke excessive cough- 
ing and slight cyanosis, it is usually nec- 
essary to apply the suction intermittently 
by repeatedly pinching the catheter for a 
period of several respiratory phases from 
time to time, so that the patient will not 
be too much upset by the i)rocedure. 

The secretions tend to reaccumulate 
after a time and the as])iratic)n may be 
repeated again m from 4 to 6 hours until 
the jiatient is alile voluntarily to cough 
and expectorate effective!) 

In 1 case, after a secondary closure 
of an abdominal wound following a gas- 
tric resection for carcinoma, the wound 
iu])tured on the tenth ])ostoperative da\ 
Sudden marked c\anosis, d)spnea, coma, 
and loud rfdes, which dexeloped 24 hours 
hiler, were not leliexed 1)\ the use of an 
o\)gen tent Intratrache,!] suction was 
a])phed <ind the jiatient leturned to con- 
sciousness 15 minutes latei Repeated 
suction was a])phed e\ei) 2 liours for 
the next da\ and evei) 4 liouis for the 
next 2 da\ s \-ia\ examination le- 
vealed an extensive pneumonitis bhoin 
10 to 30 cc of purulent seuetion were 
obtained at each asj)iration ddie cough 
liecame effective on tlie third posto])era- 
tue da\ and intratraclieal suction wa^- 
discontinued. X-ray examination on the 
eighth day showed marked clearing of 
the pneumonitis, and the patient pro- 
gressed to complete recovery. 

The incidence and seventy of post- 
operative pulmonary complications can 
be greatly decreased by adhering to such 
preventive and therapeutic measures. 
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SUPPURATIVE LUNG 
CONDITIONS 

Postural Drainage- — P. M Holmes^^ 
believes that postural or gravity drain- 
age, an old and simple treatment, is 
effective in evacuating thick, heavy secre- 
tions if used correctly and long enough 
to suppurative conditions such as lung 
abscess, bronchiectasis, tuberculosis, and 
empyema with bronchopleural fistula, 
and should be tried before more drastic 
treatment is instituted. 

To be effective, it is necessary that 
there be free drainage from the lesion 
into a mam bronchus, and the treatment 
is more successful in those lesions located 
in the lower two-thirds of the lungs. 
Abscess and l^ronchiectasis of the apices 
are intractable with this method 

The fcclinic consists in having the 
patient ])laced in a position that will 
permit drainage of the affected area by 
graMty If the lesion is located at the 
base, the patient is instructed to hang 
ov'er the edge of the bed for 5 minutes 
several times during the da\, with the 
thorax as nearly perpendicular as pos- 
sible l^ach dav, the time is increased 
In se\eral minutes, according to the in- 
(hviduars tolerance, until 3 or 4 hours 
dail_\ arc sjient m the ])erpendicular 
position After the patient licconies ac- 
customed to the iinerted position, the 
drainages ma\ he consolidated into 2, 
hut not more than 3, daily periods of 
from 1 to 2 hours each, depending upon 
the age and general condition of the 
])atient If the last drainage is taken 
just before bedtime, it mil not be neces- 
sary to elevate the foot or head of the 
bed for night drainage It is unneces- 
sary and dangerous to attempt to get 
drainage upon a sleeping patient as in- 
fection may be carried to the sound lung 
The patient should he trained to sleep 
either on the back, abdomen, or the 


affected side. If the 2 main bronchi can 
be kept on the same horizontal plane, 
the chance of infecting the contralateral 
lung will be greatly decreased. 

There are several drainage beds or 
''troughs” on the market that can be 
used to raise or lower the patient or tilt 
him from side to side mechanically, to 
facilitate drainage from any part of the 
lung. 

Postural drainage is of especial value 
for patients that are poor surgical risks 
due to age or debility, and even a mod- 
erate amount of drainage may give sur- 
prisingly good results. 

If the patient expectorates blood before 
or after institution of the drainage, the 
drainage may be continued if bleeding 
is sporadic and does not increase. 


THORACIC SURGERY 

Selective Thoracoplasty with Lung 
Mobilization 

Conservative Goal in Permanent 
Collapse Therapy — R IT Overholt’’- 
reports on 763 thoracoplasties performed 
on 370 patients during the 5 years that 
the department of thoracic surgery ha^- 
been establislied in the Lahey Clinic 
During the first half of this jieriod selec- 
ti\e thoracoplast} was used and during 
the latter half thoracojilasU with lung 
mobilization The group represents a 
consecutive senes of patients operated 
on b} the same surgical team. The num- 
ber of seriouslv ill patients acce])te(l foi 
thoracoplast} has been increased, \et the 
risk of ojieratum has steadil) declined 
Of those in the pour risk grou]), 60 had 
bilateral cavitation Of the 206 patients 
in the '"good chronic'’ giou]). 89 5 per 
cent were definitelv benefited In the ])ru- 
cedure, 51 per cent are alreadv hack at 
wxirk, and 25 per cent are in 'various 
sanatoriums with their disease ([uiescent 
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DRAINAGE BED Specially constructed by the Scanlon-Morris Company, Madison Wis- 
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or arrested. In the poor risk group 24 
per cent are working and the condition of 
26 per cent is quiescent or arrested. It 
was found that 69 per cent were bene- 
fited by operation. In the entire series 
121 patients were completely rehabili- 
tated. The possibilities are that eventu- 
ally the condition of 248 (80 per cent) 
of the 307 patients whose treatment has 
been completed will be classified as ap- 
parently arrested and that they will be 
able to carry out varying degrees of 
activity. The results suggest that thor- 
acoplasty is the most valuable of all 
permanent collapse procedures Selec- 
tive yet adequate collapse of the dis- 
eased lung and conservation of the un- 
involved lung should be the ideal in 
permanent collapse therapy The extent 
of the decostahzation can be reduced by 
mobilization of the upper lobe at the 
time of the first-stage operation. A 
dela\- betw een stages is an important fac- 
tor in planning the most conservative 
operation. 

Stabilization of Intrathoracic 
Pressure in Surgery 

R Rehn”’® believes that safety and 
jirojoress in thoracic surgery are coinci- 
dent Mith the control of intrathoracic 
])ressures Practical control must be 
Iicised ii])on known and accepted laws of 
pin SR s Tlie rise and fall of intra- 
thoiauc ])iessure has a significance other 
tlniii its direct action upon the hieath- 
ing and circulator}’ inechani.sni With the 
contraction and expansion of the lung, 
ini])uLses are set up which control and 
direct the respiratory mechanism. In 
this reaction, every change in intrathor- 
acic piessure is projected to the active 
respiratory mechanism (Hessian reflex). 

The surgical stabilization of the intra- 
thoracic pressure can be produced in 
several different ways : 
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1. By maintaining the normal differ- 
ences in pressure ; 

2. By the artificial production of ed- 
hesions between the visceral and parietal 
pleura. This may be done either by the 
use of the Mikulicz tampons as recom- 
mended by Sauerbruch, or by pneumo- 
pexy. The second method is possible 
only if the first method is active ; this is, 
the lung may not be collapsed; 

3. By artificially fixing the upper 
anterior mediastinum, either intrapleu- 
rally or extrapleurally. 

It is well known that one can safely 
perform intrathoracic surgery if the med- 
iastinum is fixed and will not swing 
from side to side. 

To investigate the possibilities of stif- 
fening the mediastinum artificially, a 
demonstration of the mediastinum was 
required, and mediastinography was de- 
veloped. Kymograph}’, which can be 
done with or without the injection of 
5 cc of abrodil, is recommended. In- 
jection of this substance is valuable as 
the outer borders of the mediastinum 
may be fixed by adhesion, while the 
inner portion is free to move If this is 
the case and the adhesions are freed, 
a catastrophe may occur 

For stiffening the mediastinum, vivo- 
kol appears to be better than salt solu- 
tion, but it is not sufficiently viscous 
Polyvin\l alcohol is a more suitable sub- 
stance. It not only fills all reiiuirements. 
but possesses qualities which make it 
\aluable for all forms ol ])acks I’ol}- 
vin\l alcohol is the basis of Braun's 
s}ntoph}l. first described by Ifermann 
and Haenel, and is related to synthetic 
rubber. It is absorbed by the tissues, 
and has a beneficial sjiecific and non- 
specific effect upon tuberculous infec- 
tion. The faculty of resorbihty is also 
possessed by its suhent water. The pack 
contains 94 per cent water, is of rubber 
consistency at body temperature, and is 
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liquid at from 45 to 50° F. It can 
be introduced by either gravity or in- 
jection with a syringe. It hardens rap- 
idly. It can be readily sterilized by heat. 
Careful investigations by Pfannenstiel 
have shown its entire indifference to 
all human secretions. By the addition 
of medicaments, bactericidal and other 
activities can be induced 

Animal experimentation showed re- 
actionless healing of the injected area 
The absorption takes place from the 
surface by slow phagocytosis. When 
polyvinyl is injected into the media- 
stinum of a cat with a large thoracic 
window, mediastinal flutter stops almost 
immediately. With 20 cm injected into 
the mediastinum a large window may be 
opened into the chest without fear of 
mediastinal flutter This same amount 
will ]>roduce a stiffening of the media- 
stinum in the human 

In 1 case tliere was a traction duer- 
liculum of the esojihagiis at the Ie\el of 
the bifurcation The mediastinum w<is 
stififened preopei ati\ el} , which made it 
\er\ eas\ to opeiate with a c()lla])sed 
lung 1 he lung was extianded before 
the thorax was closed Cure was ol)- 
tamed 

In <inothei case the mediastinum w<is 
also stiflened C'hondronn xosarcoma 
with nuohement of the lung was found 
d 1 ie thoracic wall was removed and the 
lung was ])artiall\ resected There w<is 
an open pneumothorax The ])atient 
c'asil) withstood a bad ])hlegmonous 
pleural infection 

In \iew of the excellent results ob- 
tained 111 these 2 cases the stiffening 
of the mediastinum should be used when 
it IS difficult to maintain the normal dif- 
ferences in the intrapulmonary pressure, 
oi when an open pneumothorax may be 
expected in the postoperative course 
This method should be used in all cases 
of pulmonary collapse wfien the kymo- 


gram reveals a mobile mediastinum or 
when this condition is merely suspected 
It is also of value as packs m thoracic 
surgery Animal experiments showed it 
to be reactionless in the pleural and ex- 
trapleural spaces. If more than one-half 
of the thoracic space is filled with the 
material, care is required to observe the 
amount of exudate. Tins can, however, 
be removed by paracentesis 

The physical action of the pack de- 
manded clinical proof and the followung 
case afforded the opportunity to study 
tins. The patient presented a pyopneu- 
mothorax followung rupture of a cavity 
into an oleothorax He w^as in an as- 
phyctic condition from a bad bilateral 
])hthisis, complicated l)y lu} ocarditis 
After the ])leura w'as emptied and filled 
with pohvin\I, the diseased half of the 
lung could be immohili/ech The cyanosis 
decreased and the ])ulse rate mqiroved 
\fter ll da\s the patient died of ni\o- 
Ccirditis \iit()])s\ showed the lung to 
he covered In the ])ack which sejiaiated 
11 from an empvema The immediate pic- 
ture after the injection was <is fine as is 
seen following a iineumolhorax jica*- 
forined undei the most fa\{)ral)K‘ (.ircum- 
stances 

h'ollowing this uiKjuestionahl} good 
result, the metliod was introduced when- 
e\ei colla])se iheiajn was indicated, c‘s- 
])eciall\ 111 jjulmonary tuhcMcuIosis It 
was Used in combination with partial 
thoi aco])lasty, a])icol>sis, and for the 
l)ur])ose of making a ])ack in liioncliiec- 
tases and an inferior intra])leural ])ack 
for eollai)se of the lower lolie Tins 
shows the universal action of the ])ack 


PLEURISY 

Treatment — Formation of Adhe- 
sions Following Pleurisy with Effu- 
sion — P, Leifer^^ states there is a 
correspondence between the type of infiani- 
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matory processes in pleurisy with effu- 
sion, of tul)erculons origin, and the extent 
of the adhesions formed. The more se- 
vere the pleuritic inflammations the more 
copious the effusion, and the longer the 
latter remains within the cavity the more 
it becomes inspissated until fibrinous 
layers, the foundation of adhesions, are 
formed. If the tuberculous foci are pres- 
ent in the pleura the inflammatory and 
effusive processes will be greatest; if 
the influence is less direct (through bron- 
chial pneumonia or the bronchial lymph 
nodes) the pleurisy will be less severe. 
The formation of adhesions do not have 
a favorable immunobiologic influence on 
the tuberculosis and is to be combated. 
Adhesions may have definitely unfavor- 
able consequences , circulation may be 
impaired liy the unilateral constriction 
of tlie thoracic organs, the cnpjded lung 
may show greater susceptibihU to bron- 
cliojineumonia, and the presence of ad- 
hesions may make it impossible to per- 
form a needed jmeumothorax. Formation 
of adhesions is best minimized by fre- 
({uent punctures w^hich counteract the 
tcndenc} of long standing effusion to 
thicken into fibrinous huers Repeated 
])uncture. even if it cannot prevent ad- 
hesions, can limit their extent 

C Imical and roentgen follow -u]) studies 
in 50 of 130 c<ises in which repealed 
])unctures wame done showed slight ad- 
hesions had formed in 41 cases, adhe- 
sions weie almost com])letel} lacking in 
4 and thew were extensive in onlv 5 


TUMORS OF TRACHEO- 
BRONCHIAL TREE 

Etiology — C Jackson and C L Jack- 
son"'”’ states that inflammation is an etio- 
logic factor m some tumors, though just 
why a rounded tumor-hke contour, in- 
stead of a diffuse fibrosis, should be a 
more frequent result in the bronchi than 


elsew'here has n<jt been jiositively de- 
termined. The frequency of the rounded 
contour is contributed to the cylindrical 
form of the bronchi together with their 
physiologic movements as a moulding 
factor. The mechanism somewhat re- 
sembles that of the jiharmacist’s pill 
roller. 

The cause of granulomata in some 
cases is specific infection, for example 
tuberculosis, syphilis, spirochetosis, blas- 
tomycosis and actinomycosis. A number 
of cases of epithelialized i>edunculated 
tuberculoma of the tracheobronchial tree 
have been found in patients with long- 
healed pulmonary tuberculosis A num- 
ber of cases of hematoma of the bronchi 
have been seen and the capillary rup- 
ture attributed to cough 

Pathology— A benign growth is one 
that does not metastasize and whose cells 
do not infiltrate among adjacent normal 
cells. Benign as applied to a growth 
in the tracheobronchial tree is not syn- 
onymous with innocent inasmuch as such 
a growth may cause death primarily by 
asphyxia, or secondarily by the sup])ura- 
tive disease caused by its obstruction to 
ventilation and drainage Some of the 
iisuallv benign growths are sometimes 
encountered in malignant forms Bron- 
choscopy has shown that histologicallv 
nonmalignant tumors are relativelv com- 
mon, though not quite so frequent a^ 
malignant growths 

Tumors and tumor-hke conditions have 
been found such as Angioma , hematoma, 
adenoma, nn oma, nwxijina, jiapilloma, 
fibroma, fibrolipoma, 1) mphangioina. 
]_\ mphadenoma, b]^(jma, ecchondroma, 
osteoma, chondrosteoma, retention evst, 
amyloid tumor, aberrant tlnruid tumor, 
specific granuloma and nonspecific 
granuloma Chondrumata and osieo- 
chondromata inav be benign but are 
prone to develop malignancv, and In 
sarcomatous or other changes, even 
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metaplasia. Edematous polypi and other 
more or less tumor-like inflammatory 
growths are occasionally encountered, 
and are of the utmost importance be- 
cause of the atelectasis, drowned lung 
and suppurative conditions they produce 

Histologically, most of these growths 
do not differ greatly from the same 
growths encountered elsewhere, but some 
of them are quite different. One of 
these peculiar growths is an adenoma- 
tous tumor that when first removed by 
the bronchoscopist was classed as ade- 
nocarcinoma by most of the histopath- 
ologists. After these growths had been 
arrested m a number of instances by 
bronchoscopic remo\al and in other in- 
stances by roentgen-ray treatment, some 
histopathologists revised the classifica- 
tion and called the tumors benign 
adenomata. 

One patholoi^ically imjxntaiit peciiliar- 
11} of benign growths in the tracheo- 
bronchial tree is that, though small, they 
^et up diffuse destriKtive secondary 
changes in the lung out of all ])roporti(>n 
t(' then si/t‘ In tills there is an anatomic 
lacini m iIk' u‘Litutly small diameter 
ol lilt* hi OIK 111, and a ])h}siologic factor 
in tlu (lejK'iidt iK(‘ of the resistance of the 
lung laigeh on \c*ntilation and drainage. 

disu)\UK(I hroiichoscopK all} , the 
ohstiiKiion ol iL hioiicliiis ])} a tumor is 
of 3 i}]x's. inechanicall} similai to the 
\aKes m air ])um])s, nainel} , a stop- 
\al\e, a ilietk-\alve or a In-] kiss \al\e 
d'lu* st()|o\ahe action is uanplete occlu- 
sion , It slowly results m atelectasis of 
the distal area as the «iir is abs()r])ed by 
the ciiKiilating blood In the lungs the 
set of the check-valve mechanism against 
uutriow produces emphysema in the dis- 
tal area If the set is against inflow the 
lung is deflated by the pumping out of 
air, and atelectasis develops rapidly. 

Air cysts communicating with the 
bronchi have been seen in a number of 


instances. Cystic growths of the bron- 
chial mucosa were in some instances of 
the retention type and in others of the 
teratomatous type, containing hair and 
amorphous material. The larger cysts 
were associated with suppuration. Small 
cysts contained glairy mucoid material 

The wall of removed small retention 
cysts of the bronchial mucosa did not 
differ much histologically from those so 
common m the larynx. 

Symptoms — The symptoms depend 
upon the stage at which the patient is 
seen In the beginning the patient is 
syniptomless. A wheeze heard at the 
open mouth, not at the chest wall, is 
usually the earliest symptom and is al- 
most always present later The sound is 
quite similar to asthma, so much so, in 
fact, that many patients had been re- 
garded as liaving asthma. 

Cough and slight mucoid expectora- 
tion ap])ear as the growtii jirogresses, 
usually 1 )ec( inimg in( )re 1 n )iililes( nne 
when the tumor occludes tlie bronchus. 
I)}s])nea inde]xiuk‘nt of excMtion does 
not occur from ()l)structi\(‘ atelectasis 
of a IoIk* or e\en of an entiie lung In 
1 (.<is(‘ a mass of ei)itlieha]i/(‘cl gniniilo- 
iiiatci (KCiijn'ing tlu^ orifice of the right 
lironclius and (.ausing ohstriKluc^ <it(‘lec- 
tasis of the entire light lung did not 
])iodiKe d\s])ntM e\c(‘|)l on exm'tion ( )n 
th(‘ other hand, a liislologK <ill\ siinilai 
tumor mass at the bifurcation, winch oc- 
cu])icd ])art of both main hioiKlnal oii- 
fices, caused intense noctuinal <iU<Kks of 
dys])iuM, simulating asthma so closely 
that the patient had been treated for 
nnaiths under this erroneous diagnosis 
Complete relief of these synqitoms fol- 
lowed bronchoscopic remo\al of the 
tumors. 

Hemoptysis is a symptom of benign 
bronchial tumor and is quite constantly 
associated with adenoma wStrange as it 
may seem, benign growth as a diagnostic 
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possibility is omitted in many of the 
textbooks in presenting the subject of 
hemoptysis. 

Diagnosis— Benign bronchial tumor 
as a clinical entity developed from inci- 
dental discoveries at diagnostic bron- 
choscopies. For this reason the first 
impulse is to dispose of the subject 
of diagnosis with advice to have a bron- 
choscopic examination. Though this is 
good advice it would not be good litera- 
ture. Moreover, to follow it would not 
be good clinical procedure. Equally bad 
would be an attempt to make a diag- 
nosis from the symptoms, because none 
IS characteristic, let alone diagnostic. 

Orderly procedure calls for : 

1. Anamnesis, with careful record of symptoms 

2. General medical examination with record of 

all physical signs (interpretation may well 
be postponed until later). 

3 Taking of specimen for serologic test and 

blood picture record. 

4 Repeated sputum examinations 
5. Roentgen-ray examination. 

6 Diagnostic bronchoscopy. 

7. Bronchoscopic biopsy. 

8 Histologic examination. 

Ph}-sical signs in case of uncompli- 
cated, nonobstructive bronchial tumors 
are negative. Just as a growth reaches 
a size sufficient to cause the slightest 
degree of obstruction the physical signs 
are definite and of great importance 

The earliest of the physical signs of 
bronchial obstruction, whether caused by 
a tumor or anything else, is a wheeze 
heard at the open mouth This has so 
often been mistaken for asthma prior to 
admission of the patient that in order to 
call attention emphaticalh to the neces- 
sity for differentiating it from a true 
asthmatic wheeze it is called the “asthina- 
toid wheeze.” 

Next in importance to the asthmatoid 
wheeze heard at the open mouth are the 
physical signs of by-pass valve obstruc- 
tion, chiefly harshness of breath sounds 


distal to the tumor. Then come the 
physical signs of check-valve obstruc- 
tions producing atelectasis and emphy- 
sema. These also are distal to the 
tumor. When the physical signs show 
atelectasis or emphysema, bronchial 
tumor should be placed first among the 
diagnostic possibilities. Diagnostic bron- 
choscopy is the only means for determin- 
ing the character of the lesion or sub- 
stance concerned in the check-valve 
mechanism 

Of diagnostic importance equal to that 
of the physical signs and the diagnostic 
bronchoscopy is the roentgen-ray exam- 
ination. It is true that small endobron- 
chial benign tumors do not cast a sha- 
dow, yet fluoroscopy is the best means 
for demonstrating the differentials in 
aeration present in all cases of check- 
valve obstruction, a form of obstruction 
which always raises the question of 
bronchial tumor Moreover, in case of 
large benign growths causing stop-valve 
or check-valve compression stenosis, the 
growth usually show s as a shadow in the 
roentgenogram and the compression of 
the bronchus can be demonstrated by 
insufflation of bismuth subcarbonate or 
the instillation of lipiodol into the 
tracheobronchial tree 

Pitfalls m diagnosis are due to dela_\ 
or failure m availing one’s self of the 
information obtainable by diagnostic 
bronchoscoi ly 

Bronchoscopic biopsy i'' the only means 
known to medicine toda_\ fur the de- 
tenninatiun of the character of a benign 
bronchial ttim<ir 

Prognosis — Some benign endobron- 
chial tumors are fatal, priinaiih by as- 
phyxia or secondanh Iw the sequential 
suppuratne disease of the lung Almost 
all benign endobronchial tumors and 
tumor-like formations can be removed 
bronclioscopically , and the prognosis as 
to life in such cases is good Recurrence 
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is a po&sibilit}, especially iii cases of 
lymphoma and papilloma, in papilloma 
and some forms of granuloma new 
growths may appear at new locations 
after removal of the primary growth. 
In such cases reai>pearances usually cease 
after repeated superficial removals. The 
prognosis of benign adenoma is good 
provided the patient he seen occasionally 
m order to detect and treat recrudes- 
cence or recurrence early 

Treatment — Large peribronchial 
compressive growths, if radical treat- 
ment IS really required, are dealt with 
l)y external surgery, I'his applies par- 
ticularly to epidernioid c\ sts causing 
suppurative destruction of pulmonarv 
tissue. It IS mechanically feasible bron- 
choscopically to ])enetrate conqiresscd, 
umnvohed bronchial wall to reach a 
benign jienbronchial growth, but the 
advisability of doing so is (|ueslionable 
In cases of an c}st, treatment was not 
indicated except when tlK‘ inteiior was 
mfectc{l and sii])])urating The large 
teratomatous c\sts weie associated with 
profuse su])pui«iti()n and were ojieiated 
upon b_\ the sing eons who referred the 
patients for diagnosiK In onehoseopv 
Hne patient adniiUcd with <l dnigiiosis 
ot 1)1 oiulneclatic abscess was found, after 
a number ol bronchoscopic aspnalions of 
enormous (jinintities of fijiil ])us, to h,i\e 
a laige e])idennoid c_\st , external o])era- 
tioii was ie{(inred for lenioval 

X-ray treatment e\ternall\ applied 
K iisualfv ertectue in glandular tumors, 
pai tic ulcu 1 } 1 \ mplioma, adenoma, tin - 

line and tlnroid tumors I-h*onchoscopi- 
callv applied physical theiajn has been 
useful m some instances. 

Bronchoscopic Removal — Endo- 
bronchial benign growths of any size 
can be removed bronchoscopically The 
indications for the procedure are any 
signs of bronchial obstruction or any 
suspicion tliat an nnobstructive tumor 


will become obstructive but not occlu- 
sive Tlie slightest sign of approaching 
obstructive atelectasis or approaching 
obstructive emphysema, no matter how 
small the area manifesting such a sign, 
calls for bronchoscopic removal, unless 
there are preponderant contraindications. 
To wait for occlusion w'ould be a mis- 
take. 

Apart from any of the indications 
mentioned, any small tumor formation 
encountered bronchoscopically may well 
be extirpated because of its potentialities. 
Impaired drainage even of normal secre- 
tions is an important indication for re- 
moval of any tumor, however small 
\part from obstruction by hulk, a tumor 
usually has no cilia; drainage efficiency 
1', ])roportionately impancd. 

The most important i onfrunulu ations 
are a strongli jiositne serologic test, a 
high, irreducible hvjierteiision, or any or- 
ganic disease that of itself lessens the 
])atient\ life exiieelancw Less serious 
degrees of h\ jiertension are not a con- 
tniindication Hemorrhage unless exsan- 
guinating IS not a conti aindKat ion In 
some cases it is a(l\isal)Ie to ]>ostpoiie 
rcMiioval of a growth until after tiansfu- 
sion and other ap])io])nate inetliods have 
tided the ]iatK^nt ovei the aneina dangin- 
point 111 some cases, howcwcM, liionclio- 
sco])\ m<i\ be nidkated for hemostasis 

The Irclinu of niti oduc tioii of the 
bronchoscope is well (Established In most 
instances forceps are the ])refc‘rable in- 
struments for bionchosco])ic remov<il of 
lienign tumois The 2 foims most useful 
are the cupiied forceps of tubular mech- 
anism and the sharii-cornered basket 
punch forceps The latter have a dc‘an 
cutting, shearing mechanism that must 
he used with utmost precaution and 
precision to avoid danger of invading 
normal tissues, they are needed only in 
case of chondroma, osteoma and other 
very firm growths The cupped forceps 
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are quite safe if used with delicacy and 
keenness of touch. Plain slender-jawed 
forceps are useful chiefly as dilators. 

Small pedunculated tumors may be 
completely i-emoved, using great care to 
avoid any damage to basic normal tis- 
sues. In case of large growths or sessile 
small growths, it is usually preferable to 
know the histologic structure of the 
tumor In these cases, bronchoscopic 
biopsy is the proper preliminary. 

Small inward projecting retention 
cysts should be amputated broncho- 
scopicall}^ Small mucous cystic cavities 
should be evacuated by inserting slender 
forceps jaws closed and then expanding 
them to distend the orifice. If reaccumu- 
lation occurs repeatedly, 1 edge of the 
orifice may be nipped out Nonspecific 
granulomata should be nipped off su- 
perficially, wSpecific granulomata, includ- 
ing fungoid growths, may be removed; 
but removal of epitheliahzed syphiloma 
and tuberculoma may be cuntraindicatcd 
In general conditions Papillomata are 
usiuill} multiple , the\ should be scalped 
off superficially, including e\ery little 
bud, hut neither forceps nor caustics 
should lie used on the base Radical ex- 
iirpation is useless and unnecessary and 
iinolves needless risk New’ growths may 
<i])])ecir in new’ locations no matter how 
ladical the ])nmar} extiiqiation ma\ ha\e 
been Superficial scalping with the 
cupped force])s will remove all papil- 
lonititous tissue }et lea\e all normal tis- 
sues unbanned 

Phc word scalping is used here in 
contradistinction to cutting, biting or 
e\en nipping The cupped jaws and deli- 
cate touch enable the operator's fingers 
to distinguish normal tissue by its resis- 
tance, after the jaws have passed through 
papillomat(nis tissue When this resist- 
ance is felt, the forceps are not com- 
pressed further but are gently withdrawn, 


allowing the 2 cups to slide off the nor- 
mal base without injuring it. 

Some of the pitfalls in external oper- 
ation can be avoided by co-operation 
with the bronchoscopist. Pitfalls in bron- 
choscopic removals of benign growths are 
almost all avoidable by conservatism, 
caution and utmost delicacy of touch. 


TUBERCULOSIS OF CHILD- 
HOOD TYPE 

Clinical Significance — S. PL Snidei"^^^ 
states that childhood type tuberculosis in 
the chest includes all tuberculous infec- 
tions in chest prior to the development of 
the secondary pulmonary invasion, or 
adult type tuberculosis. 

When the infection first takes place 
in the lung tissues, probably the most 
common route of infection, a Ghon 
tubercle is formed. This at first is not a 
true tubercle, but partakes more of the 
nature of an inflammatory reaction This 
infection is usually followed m about 10 
days to 3 weeks by the de\elopnient of 
allergy or sensitization to the protein 
products of the tubercle bacillus At the 
same time, the infection spreads along 
the hmphatic channels from tlic Ghon 
tubercle toward the hiliim l}niph-nodes 
These become infected and enlarged and 
true tubercle formatKjii takes place m 
them Later the infection ma} spread 
])enpheiall_\ from the hilum l\inph-nodes 
to the lymphatics in other parts of the 
chcst and especiall} to the 1\ m])h-nodes 
of the opposite lung, to the mediastinal 
iMiiph-nodes and 1\ mph-iiodes m other 
parts of the body So long as the disease 
remains restricted to the h mph-iiocles 
and true secondary pulmonary imasion 
has nut taken place, the disease is to be 
classified as childhood type tuberculosis. 

The phenomenon known as allergic 
reaction pla}s a large and definite part 
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in the pathology and symptomatology of 
the disease. It is altogether likely that 
fever, tachycardia, fatigue, and loss of 
appetite are due to this allergic reaction 
This seems to be proved by the fact 
that the injection of dead tubercle bacilli, 
or their protein derivatives, will produce 
exactly the same symptoms of toxemia 

Complications — Occasionally, it is 
believed, a hilum lymph-node ruptures 
into the bronchus and floods the bron- 
chial tree with tubercle bacilli, in which 
case acute tuberculous pneumonia may 
occur. This explains the influenzal or 
pneumonic type of tuberculosis and ac- 
counts for the sudden onset of adult 
t\pe disease in a patient who was ap- 
parently in perfect health before There 
may be hematoiiJenous spread, giving 
miliar} lesions more or less throughout 
the bod\, resulting from the discharge 
of tubercle bacilli into the blood stream 
Thus, there are 3 t\pcs of transition 
from childhood to adult t\pe of disease* 
— tlie iiiMdious or ])c‘rihi()iK Inal s])U'a(l 
and tiu sudden inieumonu «ind mili<ii\ 
spreads 1 Ik latt(*r t\pes of (*xtensioii 
Cfinnot he <ic(Uiatel\ foU‘cast, hut the 
former, oi insidious l}])(‘ of s])read, can 
Ik* seen in its (‘arh stagc‘s and measures 
can he t<ikt‘n to pie\eiit further ravages. 
h-\er} child who ha*^ a jKjsitue tubei- 
culm test 'should lui\e pei iodic \-ia\ 
examinations, f(jr hv so doing the on^et 
of adult clinical tuherculosis can fn*- 
qiu*iitly be foi etold 

I exogenous leiii feet loll is also a jjossi- 
l)ilit\ tliat must he cotisideied While its 
])art in the cle\ elo])ment of adult t}pc 
tuberculosis is not altogether clear, it 
must be regarded as a danger, and every 
child should be protected against infec- 
tion or reinfection as far as possible. 
Some authorities seem to be of the opin- 
ion that all, or nearly all, of the adult 
type tuberculosis is a sequel to exogen- 
ous reinfection. However, most of the 


adult type tuberculosis arises directly 
from the childhood type. 

Diagnosis — ■ Since allergy requires 
about 10 to 20 days for its development, 
there is no very accurate means of dif- 
ferential diagnosis of the tuberculous 
lesion during the first few days of its 
existence. After 2 or 3 weeks, the tuber- 
culin test usually becomes positive and 
may be used as positive evidence of 
tuberculous infection. The positive test 
gives us the very valuable information 
that tuberculous infection is, or has been, 
present in the body. It does not differ- 
entiate the childhood type from the adult 
t}pe of infection, nor is it an indicator 
of activity and progress of the disease 
Allergy lasts for a long time, but not 
necessarily for a lifetime, as is indicated 
i)\ the fact that the incidence of positive 
tuherciihn tests is far l(‘ss than the 
iiKideiKe of autops} -proven tuberculous 
infection d'he tuberculin test is used 
])nu*l\ as a diagnostic measure and 
me*, ins nothing more than tliat the indi- 
Mdual has l)c‘en infected with tubercu- 
losis Ivilse i)ositi\es arc* jiiactically un- 
known, so it is |')reU\ safe to s<iy that 
the individual with a ixisitue Mantoux 
test has bc‘en intVeted 

Since the jjositivc* Mantoux gi\es no 
information about the* extent and prog- 
ic*ss ot the* disease, it is necessary to 
Use* otliei mc*ans to delenninc* this point 
For this purpose*, the ro(*ntgen-ray plate 
and lliiorose o])K' i*xammation are* of great 
\alue. Ko(*ntgen-ra\ ])lates seldom dis- 
close* the (ilion tubercle*, for that is usu- 
ally healed or resohed liy the time the* 
patient comes h>r observation Fre- 
(luently, liow’ever, the (jhon tubercle has 
undergone calcification and left a cal- 
cified node as evidence of its having 
existed This may he teinied (ilion nod- 
ule Thickening along the ])enhronchial 
tissues leading from the Ghon nodule 
toward the hilum is frequently seen and 
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thickening and raggedness of the hilum 
are common. Retrograde peribronchial 
thickening in other directions is fre- 
quently seen and, if this shows definitely 
hazy margins, it is usually safe to say 
that pulmonary invasion is taking place. 
Then we have the adult type of the dis- 
ease. This is the manner in which the 
insidious peribronchial spread occurs, 
the transition from childhood to adult 
type of the disease. 

Prognosis — Since the approximately 
85 per cent of adults show scars of 
tuberculous lesions of the childhood type, 
and since the incidence of positive tuber- 
culin tests in adult life is about 30 to 40 
per cent, we may conclude that the major 
portion of the infected individuals have 
healed the tuberculosis and lost their 
allergy Since about 7 per cent of all 
deaths are due to tuberculosis and 85 
per cent of the community are infected, 
we may conclude that the ultimate death 
rate from childhood type tuberculosis 
lb about 1 in 12. 

/Mtogether, the picture presented by 
tuberculosis is much more hopeful than 
It was a few \ears ago, and increasing 
knowledge of its manifestations and in- 
creasing use of measures against it may 
be expected to still further reduce the 
ravages of this disease. 

Treatment — Ph}bical findings in 
these cases are usually negative, with 
the exception of fever and tachycardia. 
A mild degree of fever does not demand 
that the child be put to bed for absolute 
bed rest, but that he should be put on 
restricted activities and given plenty 
of good nourishing food and natural, 
not synthetic, vitamins A, B, and D. 
Even with the use of such a program 
some patients are certain to break down 
witli the adult type of the disease, but 
the breakdowns wall be fewer in number 
and will be diagnosed early and present 
much less serious prognostic problems. 


EXOGENOUS PULMONARY 
TUBERCULOSIS IN ADULTS 

Etiology — E Filla’’’" states that ex- 
ogenous superinfection is a frequent 
cause of pulmonarj* tuberculosis in adults 
ranging in age from 15 to 25 years 
and rare after that. The disease shows 
typical early tuberculous infiltration of 
Assmann’s type. When the bacilli are 
virulent or the patients are in a state of 
receptivity, bronchopneumonic lesions 
w'hich follow a serious evolution develop. 
Tubercle bacilli of exogenous or endog- 
enous origin may remain for a long time 
in the body of a person with good im- 
mune-biologic resistance, w ithout causing 
tuberculosis, or causing only transient 
nontuberculous symptoms. The behavior 
of the large number of tubercle bacilli 
that enter the body from superinfec- 
tion depends on the receptivity of the 
patient when superinfection takes place 
and for a long time after that, as the 
latent disease ma\’ develop as soon as 
infection becomes stronger than im- 
munity. 

The dynamic energv of tuberculous in- 
fection or superinfection plays the most 
important part in the development of 
tuberculosis in children. For the de- 
velopment of the disease in adults, the 
individual factor pla>s the most impor- 
tant part. 

Incidence and Prevention of Tu- 
berculosis in American Schools and 
College — E. R Long’’'' states that 
Studies continued over a decade indicate 
that the prriportiun of eknieiitarv anil 
high school children positive to the tu- 
berculin test is steadilv falling In the 
less crowded communities the drop is 
more striking than in large, congested 
cities The incidence m rural communi- 
ties IS generallv significantly lower than 
in urban areas, and differences within 
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the same community are always found 
corresponding to the economic level. 

Important tuberculous disease is first 
encountered in an appreciable extent in 
high school students, where the com- 
bined incidence of latent and manifest 
disease vanes from 1 5 to nearly 3 per 
cent, being higher among girls. Impor- 
tant disease demanding care occurs in 
from 0 5 to 1 per cent of these children 
Active programs for the early detection 
and control of tuberculosis in schools 
now operate throughout the country. 
The basic principles of these programs 
are mass tuberculin testing, x-ray exam- 
ination of the positne reactors and pro- 
vision of suitable care for those found 
to have lesujus In the colleges about 6 
students per 1000 ha\e tuberculosis of 
the adult t\])e The a\erage incidence 
for the coiintr\ as a whole is from 30 
to 33 ])er cent \ marked \aruLtion oc- 
curs geogra])hicall} , students from the 
great central portion of the countiw ha\- 
ing a relatneh low iiuuleiKe Tuber- 
culosis is recogm/ed as the most serious 
disease* of the college ])enod \et as m- 
sulioiis in onset, reijuning routine mass 
measures for its detection Most of the 
lesions now (lisco\eied are m the minimal 
stage Students of medicine and nursing 
are now known to be subject to a sjiecial 
hazard d he clanger for medical students 
seems gieatest during the third and 
touith, or clinical tears, suggesting that 
tuberculosis ac([uirecl m the medical 
school iisualh is exogenous Most nurses 
who are tubercuhn-negatn c‘ on beginning 
tiaimng liecoine ])ositi\e to tuberculin 
duiing then course The incidence of 
clinical tuberculosis is also proportion- 
ately high as compared with other pro- 
fessional or working groups at the same 
age, both during the period of training 
and in the first years after qualification 

The Environmental Factor in Re- 
lation to High Negro Tuberculosis 


Rates — R B Roth^‘^ studied the figures 
from the United States Army in order 
to overcome the differences of environ- 
ment of the Negro as related to tuber- 
culosis These figures ecpiahze the en- 
vironmental factor They are made up 
of the absolute numbers and the rates for 
tuberculosis morbidity and mortality 
among the enlisted men in the continental 
United States alone For the period 
(1922 to 1936) under consideration the 
total wdnte death rate is 0.24 per 1(X)0 
enlisted men, while the Negro rate is 
0 99 When this evidence is considered 
m conjunction with other environmental 
surve\s and in view of the clinical and 
pathologic differences which are to be 
recognized m the 2 races, environment 
cannot he lield to ex])lam the differences 
m siisceptiliilit} to the disease which the 
2 races so general!} nicimfest The fact 
that tulierculosis, as it is luindled by the 
army, accoids so close!} to the standard 
set m the l"rammgham experiment makes 
It iH>ssi])!e to generalize on tlie role which 
einironment does ])la} m tulierculosis m 
cuil life Diagnosis m the arm} is highl} 
(le\eIo])e(l The average death rate frcjm 
tiiherculosis m all troops eomhiiu^d foi 
the 15 \ears was 0 28 per 1000 Vccord- 
mg to the liguies of the National TuIkm*- 
culosis \ssoci<ili()n, the national death 
Kite m 1927 foi males in the age groiij) 
corres])onding roughi} to that repre- 
sented m the arm} (20 to 49 }ears) 
was 1 17 ])er 1000 A great deal of this 
difference is undoubted!} due to the fact 
that m the arm} a selected group of men 
is dealt with, but certainly environment 
can be held resjxinsible for a cousidei able 
jxirt of it Itven under ojitimal environ- 
mental conditions there wajuld be the 
same difference in rates A slightly 
greater percentage of Negroes might be 
expected to contract the disease, but a 
considerable greater percentage of them 
would die from it. 
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Complications — Erythema Nodo- 
sum an Allergic Reaction in Tuber- 
culosis — N A Tsukkerman and P T. 
Rybak^"^^ point out that children suffer- 
ing from erythema nodosum react to 
tuberculin with great intensity. Thus the 
sensitivity to tuberculin in such children 
was in many instances increased to the 
point of reacting to dilutions of 1 : 1,000,- 
000, whereas reactions to dilutions of 
1 : 100,000 or 1 1000 is the rule The 
sensitivity to tuberculin is moderate or 
negative before the appearance of the 
eruption With the rise of the tempera- 
ture and the ap])earance of the eruption 
it becomes greatly heightened The erup- 
tion thus coincides with hyperallergy 
At the same time pathologic increase of 
roentgenologic shadow's at the root of 
the lung become demonstrable. Erythema 
nodosum IS not to be considered a tuber- 
culous lesion hh'om an anatomic point 
It is not a tuberculous process While 
children with eiwthema nodosum react 
to nons])ecillc bodies as well, such re- 
actiMt) IS transient, whereas the re- 
<icti\it_\ to tuberculin persists In 14 
childien lecently recovered from er\- 
thema nodosum, a positive reaction was 
found to the tuherculni In 13 it was 
intense, exhibiting vesicles on the sur- 
face of the papules m some A diagnosis 
of tuberculous infection was made m all 
of the grou]) ( )f these, 8 had tuberculous 
hronchoadenitis, 2 had pulmonary tuber- 
culosis, 2 develo])ed pleurisy with effu- 
sion, 1 tubeiculous meningitis and 1 an 
<illergic state Roentgenologic examina- 
tion showed tuberculous infection m all 
Contact with open cases of pulmonarv 
tuberculosis was found to have existed 
in 7. Every case of erythema nodosum in 
a child must be regarded as one in the 
acute stage of tuberculous allergy and 
should be observed as such by the tuber- 
culosis dispensary 


Further Observations on Hypo- 
physio-Endocrine Reactions in Tu- 
berculous Infections — L. Roster, and 
R. de Boer^'^ descrilje a syndromt: 
w'hich occurs in tuberculosis and which is 
characterized bv obesitv . erythremia, hy- 
pertension, purplish red striae, hypergly- 
cemia, glycosuria, hyperthermia, mod- 
erate increase in the cholesterol content 
of the serum, increase in the basal metab- 
olism and genital anomalies. Because 
these symptoms are the same as those 
that have been observed in hypophyseal 
disorders, hypophyseal anomalies have 
been regarded as a causal factor. Four- 
teen cases were reviewed The cholesterol 
ester rate and the lipase content of the 
serum was found to be increased in these 
patients which is an indication of a 
hvperfunction of the hvpophysis or at 
least of some of its elements. This hyiio- 
phvseal disorder is especially frequent 
in tuberculosis and is the result of the 
fact that the immunit> reactions of tu- 
berculosis are entirely different from 
those of other infections The hvpoi)h>- 
seal hvperfiiiKtion is a form of defense 
reaction 

Mucosal Tuberculosis of the Bron- 
chi and Trachea — I* C Samson''- 
states that mucosal tuberculosis of the 
bronchi ancl trachea is a comphcati(»n of 
activ e jiulmonarv tuberculosis which 
often may have serious consequences, 
and its recognition is of importance 

Clinically, tuberculous tracheobronchi- 
tis may be suspected In the correlation 
of suggestive s_vmi)loms and roentgeno- 
graphic findings With few e\ce])tions 
bronchoscojn should be used as the final 
step in diagnosis and as a guide to 
therapy 

Rest results have been obtained In the 
use of high frequenev electrocauterv 
Special electrodes have been designed to 
use through the bronchoscope Finallv , 
lobectomy, pneumonectomv or external 
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drainage of a tuberculous cavity occa- 
sionally must be considered in dealing 
with the secondary effects of high grade 
bronchial obstruction. 


TUBERCULOUS TRACHEO- 
BRONCHITIS 

Etiology — W. Warren, A. E. Ham- 
mond, and W, M. Tuttle®^ state that in 
some cases, bronchial ulceration may be 
a manifestation of poorly resisted dis- 
ease. 

Pathology — In 74 patients with tra- 
cheobronchial tuberculosis, the ulcerative 
lesions fell into 2 types: the discrete 
ulcer and the granulating ulcer The 
granulating type has occurred most com- 
inonlv about the orifice of the main 
bronchi, on the carina and in the lower 
portion of the trachea. Healed and ulcer- 
ating ^tenobiii,^ lebioiis ha\e been ob- 
served Tuberculoma or tuberculous 
^ranulotiia lias been observed in lour 
patients. 

In 3 ])alients theie was a dill use h\- 
]H‘reniia of the bronchial mucosa with 
moderate nuu osal edema 

Ihopsies were perlornu‘(l m 14 cases 
in wIirIi the lesion was laij^e eiiouj^h 
to obtain tissue safely for stud). In 4 
ni^t<uHa^s, the lesions were tubei cub anas 
and in 10 weie (jf tlie granulating ulcer 
t)pe in wliicli the growth of granula- 
tion tissue was great enough to obtain 
a ])ite. llie specimens for biopsy ob- 
tained from the 4 patients in whom a 
tumor mass was present were all tuber- 
culous granulomas Hie remaining biop- 
sies in cases in w Inch a granulating ulcer 
v\as present show'ed tubercles m 4 of 
the 10 cases. 

Clinical Course — The healed steno- 
sis represents a healed ulcerative lesion 
111 which the reparative process has par- 
tially or completely occluded the lumen. 
The ulcerostenosis represents a stage 


midway between the healed, cicatricial 
stenosis and the granulating ulcer. 

Diagnosis — There is no clear-cut 
ground for the assumption that this 
is a tuberculous lesion other than that 
in 2 patients the sputum was positive 
although neither had a demonstrable le- 
sion to account for the tubercle bacilli. 

In these 14 cases, there has been no 
evidence that removing small pieces of 
tissue from these lesions has led to any 
untoward results. The danger of per- 
forating the bronchial wall m these cases 
outweighs the value of the additional 
information obtained by biopsy. 

It is better to err on the side of per- 
forming a bronchoscopic examination on 
a patient with a normal bronchus when 
the diagnosis is m doubt than to leave 
the ulcer untreated 

Prognosis — In the 74 cases, there 
have been () deaths These have not been 
due to the tuberculous bronchial ulcer- 
ation Inil to the se\erit) of the pa- 
leiichymal lesion 

Treatment - In some instances such 
lesions he<il s])()iitaiU‘ousl) , but, when 
the) zuc ireateil earl), healing occurs 
and leaves little oi no tmee, when the 
ulcer is old and de(*p, stenosis has al- 
leadv begun to develo]) and this is an 
irre\ersil)le jiioccss 


TUBERCULOSIS IN THE 
MALE GENITAL TRACT 

Present-Day Conception — A 
Alillcr^'^ states that genital tuberculosis 
IS a secondary infection ; that the genito- 
urinary system can never be the portal 
of entry for a tuberculous infection into 
the human body The infection spreads 
to tlie genitalia by w'ay of the blood 
stream, lymphatics, or by continuity of 
tissue. The original focus of infection 
is usually the lungs or urinary tract. 
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Incidence — Of the 1314 male patients 
admitted to the sanatorium of the Jewish 
Consumptive Relief Society in the 10- 
year period between 1927 and 1936, 
36 patients suffered from clinical genital 
tuberculosis, giving an incidence of 2 75 
per cent. These figures compare favor- 
ably with the 6 cases reported from the 
Whipp Cross Hospital, England, of 334 
patients admitted suffering from tuber- 
culosis, giving an incidence of approxi- 
mately 2 per cent. 

Pathology — Genital tuberculosis may 
occur at any age and has been reported 
m patients from 2 years to 67 years. 
The vast majority of cases, however, 
occur during the age of greatest sexual 
activity, in patients ranging from 20 to 
40 years. 

Clinical Course — There are 2 gen- 
eral theories concerning the pathogenesis 
of tuberculosis of the male genital tract : 

1 That the prostate and seminal 
vesicles are involved primarily in the 
urogenital system, and that the disease 
may remain localized or spread as a 
descending genital or ascending urinary 
tuberculosis. 

2. That the prostate and seminal 
\esicles are involved secondarih from 
other urogenital organs by dissemination 
through the lumina or walls of hollow 
viscera connecting them; specifically, 
ascending genital or descending urinary 
tuberculosis. 

The disease most often starts in the 
vesicle and prostate but may occasionally 
start m the epidid\mis. Genital tuber- 
culosis IS primarily a disease of the struc- 
tures apart from the testis, the orchid 
remaining intact in the presence of ex- 
tensive long-standing disease of the epi- 
didymis, only becoming involved by ex- 
tension very late. Tn the large majorit\ 
of cases both epididymides eventuall} 
show clinical evidence of the presence 
of tuberculosis though there may be an 
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interval of some months before this is 
observed. 

Diagnosis — Changes in the scrotal 
skin are sometimes a valuable guide to 
correct diagnosis. In tuberculosis there 
is often loss of elasticity, as shown by 
the smoothing out of the rugae, and a 
wasting of the cellular tissues, imme- 
diately beneath the dermis. Adhesion of 
the skin to the epidid>mis is a well- 
known sign, as is also a sinus discharg- 
ing creamy pus. A comparison of the 
mobility of the 2 testicles is sometimes 
helpful. The normal organ can be moved 
freely within its coverings particularly 
in an upward and downward direction 
This movement is often restricted in 
tuberculosis. In the advanced stages of 
the disease there is the craggy nodular 
epididymis and the thickened vas de- 
ferens with its bead-Iike prominences. 

Examination of the Urethra, Pros- 
tate and Seminal Vesicles — The va- 
riety of genital tuberculosis, which is due 
to an extension of the disease from the 
urinary tract, commences as a urethritis 
The discharge is frequentK insignificant ; 
with a .secondary infection the discharge 
takes on the characteristics of that ob- 
seiwed in chronic gonorrhea. 

The onl} methud a\ailable for exam- 
ination of tlie prostate and seminal \esi- 
cles is that of palpation with the finger 
through the wall of the rectum Nodules 
m the prostate, recognized by sense of 
touch, indicate exteiisue iinuhement of 
this organ Likewise, when the seminal 
\csicles are felt as ])encil-hke bands ex- 
tending in an upward and outward direc- 
tion from the upper maigin of the pro'^- 
tate, the prognosis is equally bad It 
must be stressed in tiu uirhest stages nt 
the disease a failuu* l<> note any changes 
Ijv palpation m the cnnsisteiice or size 
of these access( nw sexiud organs does not 
exclude tuberculous in\asion. 
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Coexistence of Renal Tuberculo- 
sis — Patients ^^ith genital tuberculosis 
should always have a most thorough ex- 
amination to establish the possible co- 
existence of renal tuberculosis, such a 
combination occurring much more fre- 
quently than has been generally recog- 
nized 

Differential Diagnosis — The diffi- 
culty in accurate diagnosis of swelling 
of the testicle has been emphasized so 
much, and yet these difficulties are the 
result of Ignorance and incomplete in- 
\estigation If the examination is con- 
fined to palpation of the genitalia alone 
It IS obMous that gra\e errors m diag- 
nosis will lie made 

There are certain infectne jirocesscs, 
both local and general, which ma\ simu- 
late genital tuberculosis, such as the e])i- 
did\ mo-orchitis of Ilacillus cob origin 
The presence of the llacillus cob in tlie 
urme is sutticient to dispel uncertaintx . 
In this t_\])e of the disease the se\ent\ 
of the constitutional distui bailees, high 
lever, etc , followed In sudden acute jiaiii 
tiial swelling of the l(‘stic!e, are sulli- 
cieiit to exclude a diagnosis of tuber- 
culosis Aloieovc'i, an acutc‘ aI)sces^ ol 
the testalc* often occuis, and this is not 
found in tuberculous e]>idid\ mills 

It should not he ditticiilt to diagnose 
the tubeiculous testicle from orchitis due 
to mumjis The extreme pain and se- 
vent) of the constitutional s\m])toms in 
the latter condition bear no resemblance 
t(. the clinical manifestations of luber- 

cail( )sis 

In lesions due to trauma and torsion, 
the hist(jr\ of the acute onset and the 
findings usually limited to the orchid, 
are indicative of the proper diagnosis 

The 1 disease wd^ich simulates tuber- 
culous epididymitis more closely than 
any other is the low''-grade infection w'hich 
w'hich may follow^ gonorrhea, urethral 
instrumentation, and cystitis due to pros- 


tatitis and other lesions of the low’er 
urinary tract Again a complete investi- 
gation of the bladder, urethra and geni- 
talia, and inquiry into the previous medi- 
cal history of the patient, will solve the 
problem 

Syphilis can be excluded by the result 
of the Wassermann reaction and the ab- 
sence or decrease of testicular sensation 

111 cancer of the testicle, the diagnosis 
is suggested by the increased w^eight of 
the organ, its globular shape, and the 
presence of enlarged glands in the iliac 
fossa. At times a hematocele is present , 
a tuherculous testicle never gives rise to 
a hematocele, nor does it feel heavier 
than normal, unless a large abscess is 
present when the diagnosis causes no 
difficult}^ Alalignant disease max occur 
rarely, m the epididymis onl}, as a hard 
nodule, an accurate diagnosis m such 
cases IS extremely difficult 

The presence or absence of a hxdro- 
cele IS su])])osecl to have an imjiortanl 
hearing u])()n the differential diagnosis 
of testicular swelling, hut is an e\ag- 
gei<ition In all infiamniatoi} lesions o( 
the testicle a hxdiocele in<i} he <lss<)(i- 
ated Jcxen m malignant discMse when 
the epi(h(l\mis becomes mxolxed, a col- 
lection of stuiw -colored lliiid max form 
lietween tlu‘ 2 la>eis of tlu^ tunuci va- 
ginalis 

Correct diagnosis is aided bx explora- 
torx ]>uiKlure of the hxdiocele which 
])erniits a thoiough piiljiation of the tes- 
ticle 

Treatment — Rest, diet <in(l hygienic 
outdoor existence, such as is cMined 
out m a well-regulated sanatorium, aie 
very important, Siirgerx from a careful 
resection of definitely localized foci to 
the complete removal of the seminal 
tract, besides being uselessly mutilating, 
cannot be curative 

Heliotherapy is particularly applica- 
ble in this type of disease. It arrests the 
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progress of pathologic change and seems 
to promise a cure of tiiberculoMs of the 
genitourinary tract One hundred and 
twenty-eight cases of genitourinary tu- 
berculosis were treated by heliotherapy. 
Out of 64 genital cases, 26 are clinical 
cures, 33 improved, 5 stationary. The 
so-called clinical cures probably should 
be called arrested cases, since under 
adverse circumstances, they may again 
become active, as do pulmonary cases. 
The results are more certain and rapid 
and reactivation is less likely to occur 
if the primary principal focus of involve- 
ment of the genital tuberculosis is irradi- 
ated directly in addition to local and 
general radiation treatment. 

The procedure is as follows : The 
prostate gland and seminal vesicles are 
rayed through a proctoscope with the 
water-cooled lamp using a special ap- 
])licator It IS inserted to full depth to 
ray the seminal \esicles, then it is with- 
drawn about one-third for the upper 
part of the prostate, then about a second 
one-third for the low'er portion, alwavs 
keeiiing a])o\e the external sphincter in 
order not to blister its mucous mem- 
brane First one side is treated, then 
llie other In changing the direction m 
winch the applicator points In this \\a} 
all of the tissues are irradiated, beginning 
with 5 seconds’ exposure which is grad- 
ually increased up to 15 seconds for 
t^ach area 

The sciotiim and its contents are gnen 
local treatments with the water-cooled 
kinij) just short of the point of blistering 
the skin ddie scrotum is divided into 5 
areas on each side and 5 seconds’ ex- 
posure is given to each, with liurner, 
at contact distance, without overlapping 
The time is increased up to 15 seconds 
as tolerance increases In addition, gen- 
eral actinic ray treatments are given 
for their physiological action by helio- 
therapy according to the Rollier method, 


or general Ixxly radiations bv the air- 
cooled quartz mercurv lamp. The chest 
is not exjKjsed where there are active 
soft lesions, but no hesitancy is felt in 
exposing the chest where there is any 
fibrosis at all The.se treatments are given 
daily at first, then every other day, 
w'hen marked impnjvement takes place. 

Other local treatment consists of re- 
moval of free pus m cases m which the 
lesion IS superficial, and easily acces- 
sible. Abscesses of the scrotum should 
be aspirated, the needle being inserted 
through healthy tissue, and thus into the 
abscess The procedure is repeated as 
often as necessarv to keep the abscess 
drained. Photodynamic dyes such as 
gentian violet, or mercurochrome, 
are used by application or irrigation to 
the scrotum and draining sinuses 

A large number of persons are ren- 
dered sterile In genital tuberculous in- 
volvement so a prophylactic ligation 
is recommended wuth remo\al of a small 
portion f)f the vas on the opposite side 
in selected cases 

\fter a few davs of apparent reactiva- 
tion, the })rostate and seminal vesicles 
begin to he less tender to pressure, ikhI- 
ules seem to he less firm and graduallv 
decrease m size until onlv the jiresence 
of some fibrous tissue keeps them from 
feeling entirely normal ft seems that 
these structures, under direct radiation, 
_v leld much more readilv than do the 
scrotal lesions The epididvmitis after 
a few treatments shows a]jparenllv an 
activation of svinptoms 1 here is a slight 
lecurrence of local ])ain or aggravatani 
ot it if It Is still ])rcsent 'file haid 
indurated areas soften, and soon break 
down There is aiqiarentlv a stirring ii]> 
of the general svstem to active reaction 
111 contrast to the sluggishness before, 
which allowed the smoldering local ])roc- 
ess to progress slowh 



342 


MEDICINE 


An abscess develops and discharges. 
The local diseased area is expelled, the 
tissues heal, and that is the end of that 
particular focus. One after the other, 
these local foci are eradicated in this 
way until the disease is healed. When 
the foci are small, they are evidently ab- 
sorbed without going through the proc- 
ess of breaking down. If the lesion is 
already an open one when treatment is 
begun, it readily heals. The mixed in- 
fection is quickly sterilized by the bac- 
tericidal action of the ultraviolet rays, 
and the process is then identical with 
that of the closed lesion. In these cases 
we believe that healing is hastened by 
the application of, and irrigation with 
the photod} naniic dyes in contrast to the 
long, ne\er healing, pus-discharging si- 
nuses in other forms of treatment. 


TUBERCULOUS PNEUMONIA 
AND DIABETES MELLITUS 

Report of a Case Treated With 
Artificial Pneumothorax and 
Insulin With Marked 
Improvement 

11 ( .^lupaidson and C. \ Nolile, 
ji ^tate that 

1 rubeixulosis oct tins 2 to 3 times 
as tdinnionh m individuals with diabetes 
as It dues in the general population, and 
die Luinhin.ition of the 2 diseases is on 
the iiu rease 

2 When the diseases coexist, the dia- 
httes usually precedes the tuberculosis. 

3 The exudative t.vpe of tuberculosis 
Is usually comnion in tuberculous dia- 
betic patients. 

4 Tuberculous pneumonia was of uni- 
formly bad prognostic import. 

5. Pulmonary tuberculosis frequently 
occurs in diabetic patients after coma. 

6. Tuberculosis increases the severity 
of diabetes, and consequently makes the 
latter disease more difficult to control. 


7. Tuberculous diabetic patients can 
tolerate safely, and should be given in- 
sulin, to enable them to maintain a satis- 
factory state of nutrition. 

8. Frequent insulin reactions are to be 
expected. 

9. Artificial pneumothorax is of value. 
The indications for the use of this pro- 
cedure in the diabetic patient with tuber- 
culosis are similar to those in the non- 
diabetic. 

10. A case is reported in which a pa- 
tient with tuberculous pneumonia and 
diabetes has recovered sufficiently to re- 
turn to work. 

11. In view of the susceptibility of 
the diabetic population to tuberculosis, 
all persons having diabetes should be 
subjected to roentgen examinations and 
to frequent physical examinations of 
their lungs. 

COEXISTING PULMONARY 
TUBERCULOSIS AND PRI- 
MARY CARCINOMA 
OF LUNG 

C 1’ Larson'^'* cites 2 cases of co- 
existing piilmonarv tulierenlosis and pri- 
inar}' carcinoma of the lung In 1 case 
tlie ])ulmonaiy tulieiciilosis was active 
and m the other theie was no evidence of 
activity. Ilovvever, the tumor m the sec- 
ond tase originated in close proximity 
to ihe site of the inactive, healed tuber- 
euhjiis lesion Jiotli of these cases would 
tend to substantiate If wing’s opinion that 
tubeiciilosis IS one of the (‘tiologic fac- 
tors m the production of primary car- 
cinoma of the lung. 


DIAGNOSIS OF TUBER- 
CULOSIS 

Tubercle Bacilli Concentrated in 
Sputum With Sodium Carbonate — 

B. H. Y. T’ang*^'^ examined 481 speci- 
mens of sputum from patients known 
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to be suffering from pulmonary tuber- 
culosis both by Petrolf's 3 per cent 
sodium hydroxide method and by the 
sodium carbonate method. ( Sodium car- 
bonate in a solution of 7 per cent, allowed 
to act on the sputum for 30 minutes at 
a temperature of 65'' C., is recommended 
to replace sodium hydroxide). One hun- 
dred and thirty-two other sputum speci- 
mens were examined by the direct smear 
method made from selected portions of 
the whole sample before being divided 
into 2 portions and further examined by 
the 2 concentration methods. 

It was found that sodium hydroxide 
concentration revealed only 4 per cent 
more positive sputums than direct smears, 
whereas the sodium carbonate method 
added 26 per cent Bacilli are found 
more readily and in larger numbers 
after sodium carbonate concentration 
than in direct smears or after sodium 
hydroxide concentration. 

Five sputums, known to contain tuber- 
cle bacilli in small numbers, were di- 
vided into 4 equal portions after prepara- 
tion of 2 direct smears from carefully 
selected particles of the crude sputum 
( )iie ])oiti()n of each sputum w^as treated 
by 1 of the 4 following methods Pot- 
tenger’s dilution-flotation, antiformm di- 
gestion, Petroif’s sodium hydroxide con- 
centration, and the sodium carbonate 
concentration. Tw^o smears of as nearly 
as possible the same size and thickness 
were made from each preparation and 
stained by the Ziehl-Neelsen method 

Gi'eater numbers of bacilli were seen 
after concentration by the sodium car- 
bonate method than after dilution and 
flotation When the dilution method was 
used, clumping of bacilli w^as seen. 

Can Sensitization Be Induced by 
Intracutaneous Injection o£ Tuber- 
culin? — W. E. Nelson, A. G. Mitchell 
and E W. Browuri''^* tried to determine 
whether tuberculin in amounts as great 


as or slightly greater than ordinarily 
used for skm testing is capable of in- 
ducing sensitization to itself in man. If 
this were the case, tuberculin testing 
after the initial injection would be value- 
less for the detection of tuberculous in- 
fection. The evidence does not support 
the theory of artificially induced tuber- 
culin sensitization by single or repeated 
intracutaneous tuberculin injections for 
the following reasons : 

1. The third injection w^as performed 
96 hours after the first test, an interval 
presumably too short to permit induction 
of sensitization. 

2. A consistent individual response 
w’as not obtained. 

3. Neither w^ere consistent maximal 
rates or sizes of reactions obtained in 
later tests. 

4. X-ray evidence, usually accepted as 
diagnostic of tuberculous lesions, m chil- 
dren of all groups w’ho had no or only 
questionably positive reactions in the 
first 2 tests, indicated that tuberculous 
lesions may be associated with a low 
degree of tuberculous allerg\. This does 
not impl\ that sensitization to tuberculin 
or tuberculo])rotein is impossible, but 
such sensitization does not appear likely 
from the ordmar} use of tuberculin for 
purposes of cutaneous testing 

Intracutaneous Tuberculin Test of 
Mantoux: Method Employing a Sin- 
gle Injection — 1) Anderson, and C 
Har\e\*’*^ de\ised a single injection tech- 
nic for the Mantoux test, using ])urified 
protein deri\ati\e This was enqdoved 
m population siir\e\s to detect a high 
percentage of the total positive reactors 
with a minimum of iintow^ard reactions. 
The\ felt that a smaller injection < night 
to produce a lorrespundingly smaller 
allergic res])onse in a susceptible sub- 
ject as readil} recognizable as that pro- 
duced by the larger injection of the 
same strength Accordmgh 123 volun- 
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Icerb, bonie known reactors and sonic 
clinic patients not previousl}'' tested, were 
given into the right arm an injection of 
0.005 mg. of tuberculin purified protein 
derivative in 0 1 cc of diluent, and into 
the left arm an injection of 0.00125 mg 
of tiilierculm purified protein deriva- 
tive in 0 025 cc. of diluent. The 2 injec- 
tions were given at the same time. It 
w'as found to be easy to measure the 
smaller dose wnth as much or almost 
as much accuracy as the larger dose. 
From this experiment it is concluded that 
an injection of one-fourth of the volume 
of the standard second strength injection 
of tuberculin purified protein derivative 
delects all or nearly all the reactors to 
the Mantoiix test The specificiU of the 
smaller reactions is still unmistakable 
In the exjierienced interpreter. The 
sharjier reactions are of substantiall} less 
seventy The scheme of dosage of Long 
Atonson and Seibeit should he followed 
when practicable, hut if onl\ 1 injection 
can be gu’cn this ma\ safel\ and effec- 
ti\el_\ consist of ().()()12^ mg of tuber- 
culin pm died jirotein derivatne in 0 025 
cc of diluent An exjierience of inoie 
than 1000 such injections has shown that, 
though shar]) relictions ,ire ielati\el> fre- 
(juent, the\ are ])iaclicall\ newer lai ge 
enough to he incoinenieiU <in(l tlial thc^ 
pro])oiti()n of 1 eactoi s is as gieat as with 
the huger injection ( )f the first 500 adult 
subjects tested with the single injcvtion 
technic 33 had some degree of \ esicula- 
iion, of these the reaction was large and 
nun’e or less sore m 10 and m 5 some 
tenderness was comphiined of when the 
reaction was neither large nor vesicular 
^ )nly 4 subjects rec{mred treatment, 3 
for blistering and 1 for itching 

Certain Anomalies of Tuberculin 
Reactions — O Pasiseau, J. Valtis, and 
E Kayem"^ point out that some investi- 
gators have called attention to the exist- 
ence of negative cutaneous reactions m 


children or adults w'ho have lieen in close 
and prolonged contact with carriers of 
tubercle bacilli Children living in pro- 
longed contact with tuberculous parents 
reacted negatively to tul)erculm tests, 
not only to cutaneous reactions liut also 
to intraclermal tests with 0 1 cc. of a 
1:100 solution of tuberculin. In the 
course of the last 3 years, 17 cases of 
the type have demonstrated certain 
anomalies * 

1 Long persistence of the dissociation 
betw^een a negative cutaneous reaction to 
tuberculin and the positive mtradermo- 
reaction to this substance ; 

2 Change of positive to negative cu- 
taneous reactions 

It is indis])utal)le that an organism 
w^liich is free from tnlierculosis nevxM' 
reacts to a cutaneous lulierculm test, 
hut It cannot always he deduced from 
this that a negatne cutaneous rcv'iction 
IS ])r()of of the nonexistence of tubercu- 
losis \si(le troiii that, there* is <l conclu- 
sion which has long been armed at from 
tile fact that <i considerable* projiortion 
of subjects ])iesc*nt a ])ositi\c* intra- 
(lermal tiiherculm reaction without a 
cutaneous reaction It is necc*ssar\ to 
coiisidei the change fi om a negatixe 
cutaneous leaction as evidence* of <i ])ii- 
mar\ tuhercnlous mic*ction 

Old Tuberculin Diluted for Man- 
toux Test— R (iottschall, and W' E 
lUmney'^ found that a diluent bufierc'd 
to /’ll 72 with hoia\ and hone ticid, 
containing 0 04 ])er cent acacia <Lnd 0 5 
per cent phenol, stabili/ed the tuberculins 
tested when diluted 1 10,000 and dis- 

pensed m rubber stoppered haid glass 
vials of 1 or 10 cc cajiacit) This sta- 
bility was proof against destruction liy 
shaking for 7 days, exposure to indirect 
sunlight at room temperature for 4 
months or prolonged transportation to 
w^arm climates and return. 
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Comparative Study of Tuberculin 
Patch Test and Mantoux Intracuta- 
neous Test — H. Vollmer, and E. \V. 
Goldberger^^ tested 169 children with 
active tuberculosis Only 1 of those who 
reacted positively to the Mantoux test 
with the stronger solution of purified 
protein derivative failed to react posi- 
tively to the tuberculin patch test. Among 
118 children admitted in a routine man- 
ner to the pediatric service of the Alount 
Sinai Hospital with various diseases the 
Mantoux test, even with 1 mg of old 
tuberculin, did not reveal a single case 
of tuberculous infection which w^as not 
already discovered by the tuberculin 
patch test. 

Bronchography with Lipiodol in 
Pulmonary Tuberculosis and in Pul- 
monary Syphilis — A. Levi-Valensi, P. 
Sudaka, and R Xegri"-^ did bronchog- 
raphies with iodized oil, using a nasal 
tube on all, on 20 patients with various 
forms of pulmonary tuberculosis and 20 
tulierculous ])atients with old syphilis. 
The instillation was found to be harm- 
less In 28 of the 40 patients treated, no 
leaclion whatever resulted, wEereas 12 
e\liil)iled an increase m temperature 

Jf the treatment is correctly earned 
out. It will practicall} alwa}s re\eal an 
existing ])ulmonar} caMt} The oil pen- 
etrated to the caMties m from 90 to 95 
])er cent ol the 40 cases treated, 

Dronclnal dilatation is extremely fre- 
(^uent in the course of pulmonary tuber- 
culosis Pronounced bronchial dilatation 
was obsened in 16 (80 per cent) of the 
20 jiatients with Aarious forms of jnil- 
monarv tuberculosis Tt was obseiwed in 
60 i)er cent of the acute forms, m 75 per 
cent of the chronic fibrocaseous forms, 
and in 100 i)er cent of the ulcerofibrous 
and of the fibrous forms 

Bronchial dilatation was discovered in 
17 of the 20 tuberculous patients wnth 
old syphilis 


Accidental Discovery of Symptom- 
less, Nonmanifest Pulmonary Tuber- 
culosis — C H. Cocke"*^ states pulmo- 
nary tuberculosis is so frequently un- 
covered by roentgenography that Cocke 
maintains that no physical examination 
is complete wfithout its use One of the 
most striking paradoxes of ttil>erculosis 
is the absence of parallelism lK*tween 
symptoms, signs and x-ra\ evidence of 
disease. It is common to find symptoms 
without demonstrable physical signs but 
wdth definite x-ray evidence. There may 
be absence of both symptoms and signs, 
and yet the roentgenogram may reveal 
sufficiently definite (active) disease to 
make the diagnosis clear. Again, thoiigii 
more rarely, the roentgenogram may seem 
apparently clear, though symptoms and 
signs are unequivocal This type has a 
pathologic condition of such similar 
density to lung and otlier structures 
of the chest that it fails to register on 
the roentgenogram to the point of recog- 
nition ( )f 10 cases cited onlv 1 ])atient 
admitted an\ appreciable loss of weight, 
only 1 complained of a cough, unh 4 
gave a history of temperature, onlv 1 
gave a history of an attack of ]>Ieur]sv, 
only 1 complained of increaMiig fatigue 
and mild digestive s\mpt<mis and onlv 
1 at first re])(n-ted sputum (l)ut 6 were 
found to liave acid rods in the sputum) 
With the possible excejition of a voung 
man who expectorated a little blood, there 
was no histoyv m any of the jiatients 
which niiglit seem to point exjiresslv to 
tnlierculosis The roentgenogram, how - 
ever, in every instance was definitelv 
])ositive for tuberculosis, 4 cases ])resent- 
ing definite cavitation not demonstrable 
bv phvsical examination 

Differential Diagnosis 
Hodgkin’s Disease and Tubercu- 
losis — C ^lulkv states that Hodgkink 
disease is manifested by progressive en- 
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largement of the lymph nodes, clinically 
resembles glandular tuberculosis and is 
often confused with it 

It IS important to make a diagnosis 
as early in the disease as possible, as 
glandular tuberculosis is comparatively 
mild and usually is curable while Hodg- 
kin's disease invariably terminates fatally 
within 2 to 5 years despite any form of 
treatment yet discovered. 

When groups of internal lymph nodes, 
such as the tracheobronchial or retroperi- 
toneal glands, are involved before any 
external enlargements are noted, diag- 
nosis is difficult and a definite diagnosis 
cannot be made except by histological 
examination of an affected gland. 

When Hodgkin’s disease involves the 
retroperitoneal glands, it closely simulates 
tulierculous peritonitis It gives rise to 
abdominal pain and tenderness, digestive 
disturbances, and frequently jaundice or 
ascites. 

Hodgkin’s disease occurs in the same 
age group as tuberculosis; namely, in 
earl} adult life There is the same insidious 
onset of such s\mptoms as loss of weight, 
fctigiK, low giade fever, secondarx 
<inemi<i, cough, dvspnea, pleural effusion, 
hoarseiuss or e\en complete loss of voice 
due to ])ressure on the recurrent larxn- 
gc*al IK 1 \ e 

I’lusical t‘\aniination will not rexeal 
< 111 } ahnormalitx unless tliere is pleinal 
(‘ItiiMon or masMxe enlargement of the 
i]K*(li<istinal glands There may be dis- 
pkaeineiu ot the heart from pressure. 
Idle s])inal and parasternal areas of dull- 
ness max be widened and there may be 
sciine rales due to an associated bronchitis. 

X-ray examination shows an irregu- 
lar mass in the mediastinum which may 
be obscured by the heart shadow unless 
xiew'ed obliquely. When scattered bron- 
chial nodes are involved, there are patches 
of infiltration throughout the lung areas 


Tuberculosis and Hodgkin’s disease 
may occur in the same person at the 
same time. Sometimes patients having 
Hodgkin’s disease develop pulmonary 
tuberculosis with positive sputum as a 
terminal stage. 

The blood picture varies with the 
severity and stage of the Hodgkin’s dis- 
ease. There is a secondary anemia which 
in the later stages may become extreme. 
The number of white cells may be within 
normal limits in the early stage but later 
there may be marked leukocytosis. The 
differential count is variable, but an 
increase in the number of eosinophils 
IS significant. 

PROPHYLAXIS OF 
TUBERCULOSIS 

New Observations on Infants Hav- 
ing Received B C G by Mouth and 
Living in a Contaminated Milieu — 

H. Stcvenin. S Lexi and J de Prat"*’ 
report obserx'dtions on 81 children who 
had been gixen 11 C (1 by mouth and who 
remained in a tiilxoTulous milieu Al- 
though these children were not isolated, 
their tuberculous inorbiditx was below 
that of the noin act mated children, their 
mortality from tuberculosis xvas nil and 
the cutancfiiis reaction witli tuberculin 
was more often negative in th(‘ children 
treated with III' (I than in those whu 
were not so treatcxl Tlu‘se obseixatioiis 
weie made simultaiieoiislx m 2 diflcatsit 
dis]>ensaries and thex are in ]K*if(‘ct com 
cordance wath those made in h)3() Not 
the slightest danger is involved in the 
administration of BCli to the children 
by the oral method, even w'hen it is im- 
possible to take all the precautions wdiich 
are necessitated by this method of pro- 
phylaxis against tuberculosis 

Immunization Against Tubercu- 
losis — Study of Essential Factors — 
M. I. Levine, P. Vogel and H. A Rosen- 
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berg'^'’’ report on the efficacy of B C G 
vaccination against tuberculosis in New 
York City for 12 years up to April 1, 
1937. During this time, 1830 children 
of tuberculous families were followed. Of 
them, 880 were vaccinated and 950 served 
as controls 

At the outset of the study an attempt 
was made to control the experiment by 
dividing the children into 2 equal groups, 
those vaccinated and those not vaccinated. 
This procedure was followed from 1926 
to January 1, 1933. In all, 955 children 
were studied, 435 of whom were vac- 
cinated, when the procedure of selection 
was changed so that alternate children 
were vaccinated and the others served 
as controls. Under this selection, 744 
children were observed from January 1, 
1933 to September 1, 1936, 383 being 
vaccinated and 361 held as controls. 
The results of B C G vaccination before 
alternate selection was 16 deaths in the 
control and 3 deaths in the vaccinated 
grou]) The results of B C G vaccina- 
tion after alternate selection was in- 
stituted were 4 deaths m the control and 
6 in the vaccinated group The manner 
ot selecting cases for vaccination or as 
controls exerted a marked influence on 
the iiiial results obtained 


TREATMENT OF 
TUBERCULOSIS 
Psychology of the Tuberculous 
Patient- 1' AI Pottenger"''' stales that 
the object of treatment is not to heal 
the tuberculosis alone, but to heal the 
|)atient wlio has it, and fit him to live 
a ha])])}' life, able to produce to the 
best of his jihysical ability 

The physical effect of tuberculosis is 
injury and destruction of local body 
structures and alteration of body func- 
tions A disturbed body function causes 
worry, fear, anxiety, and depression, and 


can alter the personality of a patient, 
creating new departures from the normal, 
according to the state of his physical 
body. Likewise the structure of his body 
and body functions may be changed 
by varying psychological states. The 
composite physical and physical being 
shows many variants and that reaction 
to disease or any other stimulus is indi- 
vidual. The general effect of tuberculous 
disease on the body and likewise upon 
the psychical aspects of the individual 
will vary according to its extent and 
severity. 

The earlier the case is diagnosed the 
less the psychological upset, as the earlier 
the disease, the minimum of ill feeling 
and the shorter the period of treatment, 
during which time there is an enforced 
physical and mental inactivity and the 
patient is prone to mental and psycho- 
logical deterioration. 

It IS important for the ph\ sician sympa- 
thetically and wisely to counsel the pa- 
tient as to the hopefulness of preempt 
proper treatment and to repair his 
psychological injuries as well as his 
physical ones during the course of treat- 
ment. by directing the patient’s mental 
state and development as much as is con- 
sistent with his progress It must be 
kejvt m mind that thoughts, wishes, 
hopes, joy , happiness, sorrow . disapjioint- 
ment discouragement, and desjvair are 
emotions that react favorably oi iiii- 
favuralily on a jiatient’s pmgress tdw.iid 
rec( )v ery 

During the course of treatment, it is 
necessary for the doctor tu direct the 
patient to healthful thinking and living 
so he may take his jilace in lite, enjoying 
and producing to the best of liis physical 
ability As the patient’s liealth improves, 
he should be encouraged to gradually 
start doing things that will develop his 
powers of concentration and correlation 
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and acquaint him with his powers of 
exertion. 

This type of program relieves the pa- 
tient of that awful defeatism which one 
has when one has not had the proper 
psychical aid and the proper physical re- 
habilitation It shortens the time of treat- 
ment. for it relieves the patient of depres- 
sive and harmful emotions which hamper 
physiologic function It preserves in- 
dependence, self-respect, ambition and 
fitness. 

Rehabilitation and finding of suitable 
work for patients who are able to resume 
work but unable to resume their former 
working obligations is important, rather 
than V aitmg longer until able to resume 
their former work, as there is the risk 
of further deterioration as long as they 
are able to work and are unempIo\ed 

Carbon Dioxide Inhalation — A L 
Ban}ai”'* states that m cases of ])ul- 
inoiiaiw tubei culosis where numerous 
moist tales or the jiresence of widespread 
ihonchi are indicatue of the formation 
and retention of nuicojiurulent mflamnia- 
torv ])iodiicts <in adequate drainage of 
the Jung is necessaiN, as aceiinuilation 
and rc‘U‘nti<)n of msckI, tenacious secie- 
tions 111 tlu‘ bronchial tract are like!) 
to c<iuse c\cessi\e coui^h and massne 
oi patch) atelectasis 

'The inh<ilation of a mixluie of 10 per 
cent carbon dioxide and 90 per cent 
oxygen is a safe and etiicient method 
for the tu‘atment of dxspnoa and ate- 
lectasis, < 111(1 for thc‘ management of 
coiifjh in piilmonar) tuberculosis It is 
condiicue to a liquefaction of bronchial 
secretions and to their efficient removal 
In means of tlie increased respiratory 
motion of the lung, by the blanching of 
the bronchial mucous membranes, and 
by the increased peristalsis of the bron- 
chial tubes 

The evacuation of the bronchial 
tract IS likely to be follow^ed by the 


opening up of previously atelectatic areas 
and consequently by the disappearance 
of dyspnea and cyanosis. 

Prontosil in Experimental Tuber- 
culosis — H F. Dietnch^^^ chose the 
disodium salt of 4 sulfamido-phenyl- 
2'-azo - 7' - acetylammo - T-hydroxynaph - 
thalene-3/ 6'-disulfonic acid (prontosil) 
in a 2.5 per cent solution for its effect 
on experimental tuljerculosis in the 
guinea ])ig Six animals w'ere given 0 5 
cc of a suspension of tubercle bacilli 
recovered from the lung of a patient 
dying of tuberculosis and 4 were in- 
jected with 0.25 cc of the suspension 
All inoculations w’-ere made subcutane- 
ously just ce])halad to the right groin 
The prontosil administered was injected 
into the ])entoneal ca\it) in single daily 
doses of 100 per kg body weight. 
Xo animal showed an) peritoneal re- 
action to the injected iirontosil Treated 
animals died much sooner than did the 
untreated controls Idle iiathology of 
tuberculosis offers an excellent reason 
why, even if one ])ossesse(l an agent 
strongly bactencidal for tlu‘ tubercle 
bacillus /;/ viiio, the bacilli might be un- 
<dfecte(I in e\])ei iment<d and clinical in- 
fections Frontosil (lid not inhibit the 
giovvth or spread of tubti'ciilosis bacilli, 
even though it came m contact (In 
jirontosil lieing given liefore inoculation 
With tuhcicle bacilli) with them befon^ 
tlupv were fixed in tlie tissues 

Results of Collapse Therapy in 
Children — M Siegal and !> Singer'^ ^ 
between the )ears 1928 and 193f> jXi'- 
formed artificial pneumothorax on 105 
children from 5 to 15 vears of age with 
open pulmonary tuberculosis The sputum 
of all these children contained tubercle 
bacilli, and a cavity was visible in the 
I'oentgenogram in 95 per cent of the 
cases The predominant clinical types 
seemed to have begun either as isolated 
infiltrative tuberculosis, usually in the 
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irifraclavicular region with a tendencv 
cavitation and bronchogenic disseinina” 
tion, or as bilateral disseminated tuIxT- 
ciilosis, apparently the sequela of a benign 
hematogenous seeding, with a tendency 
to the formation of nodular-cirrhotic 
productive lesions with or without small 
Cc’vities In addition, there were far ad- 
vanced bilateral forms, usually with bi- 
lateral cavities Forty children improved, 
33 remained unimproved and 32 died. 
Conversion to negative sputum was ob- 
tained by means of pneumothorax alone 
m 21 of 28 children within 3 months and 
m all 28 children within 6 months after 
the start of collapse therapy IModerate 
or large amounts of pleural eflfusion de- 
\’elo]:>ed m the course of pneumothorax 
in 28 cases. Tubercle bacilli alone were 
f(’und in 9 cases, pyogenic organisms and 
tubercle bacilli in 4 cases and pneumo- 
cocci in 1 case The fluid was resorbed 
in only 2 of the 13 cases in which either 
tuberculous or mixed infections were pres- 
ent After collapse therapy, 60 per cent 
of the patients with isolated infiltratne 
tuberculosis (unilateral) improved. Of 
those with infiltrative tuberculosis (with 
contralateral spread) 22 per cent im- 
])ioved and 29 jier cent of those with dis- 
seminated tiilierculosis improved With 
a small amount of collapse (less than 50 
per cent) 15 per cent of the patients 
iiniiroved, with a moderate amount (from 
5("^ to 75 ])er cent) 30 jier cent improved 
and with a latTe amount (over 75 per 
cent) 50 iier cent improved The best 
results were obtained among the children 
with unilateral isolated infiltrative tuber- 
culosis 111 w'hom a large amount of col- 
lapse could lie obtained. Regression of 
the contralateral process was seen in 
onl} 12 per cent of the cases m which 
bilateral lesions were treated on 1 side 
only, wdiile progression occurred in 53 
per cent of these cases. Unilateral col- 
lapse therapy is inadequate in such cases 


and collapse on lioth sides is required. 
I> 3 ’ means of bilateral collapse therapy 
the number o-f improved children in- 
creased. Internal pneumolysis, in pa- 
tients with broad, extensive adhesions, 
was rarely successful and was attended 
with considerable danger. Several chil- 
dren improved after thoracoplasty Most 
of the deaths among the treated children 
occurred within the first 2 years after 
the initiation of therapy, after which 
relatively few children died. Most of 
the deaths were due to the progression 
of the disease on the contralateral side 
or because the process was too far ad- 
vanced at the start of therapy Of 87 un- 
treated children with open lesions ad- 
mitted to the hospital between 1929 and 
1936 and observed to date, 95 4 per cent 
died, 1.1 per cent are unimproved and 
3 A per cent are improved. 

Positive Intrapleural Pressure as 
an Aid to Pneumothorax Therapy — 
G. Edsall’’^- states since no detailed 
studies on positive pressure were to be 
found m the literature, Edsall made an 
analysis of the pneumothorax treatments 
administered at Trudeau Sanatorium 
during tlie \ears 1929 to 1933, inclusive 
From a total of about 275 patients receiv- 
ing pneumothorax, 68 were found in 
wdiom, at some time during their stay, 
intrapleural pressures above zero on in- 
spiration had been recorded. All cases 
were considered in w'hich the pressure 
had remained positne throughout the 
respiratory cycle for more than occasional 
refills Of the 68 cases, 43 remained 
in which [jositive pressures were induced 
to a significant degree and sustained 
over several refills, hut in only 30 of 
the cases were there data adecjiiate for 
comparing the effects of normal versus 
positive pressure In these 30 cases the 
treatment was applied after a control 
period on normal pressure Positive pres- 
sure was usually cmplo}ed to improve a 
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collapse rendered inadequate under nor- 
mal pressures because of pleural ad- 
hesions. In 15 cases positive pressure 
produced an increase in collapse of more 
than 15 per cent; the average increase 
in the 30 cases was 17 per cent. The 
increase obtained was not consistently 
related to the pressure employed. In 
13 cases, healing of cavities under both 
types of pressure could be compared. 
Ten cases showed accelerated healing 
while under positive pressure. In 17 
cases with previously unimproved Gaffky 
counts, induction of positive pressure was 
followed within 2 months by a negative 
sputum in 2 cases and a lowered Gaffky 
count in 7 other cases. General results 
follow mg positive pressure were definitely 
good in 14 of the 30 cases and possibly 
beneficial in 7 others. Complications 
possibly related to the use of positive 
pressure occurred in 4 cases, In the 13 
cases in which the effects of pressure 
were not comparable, 2 major comphea- 
imiis occ lined subscMjuent to the induc- 
tion of p(jsitne pressute 1 be judicious 
and careful application ot moderate f)osi- 
tui* ])ressure is a worth while proceduie 
in selected cases in which simple pneumo- 
thorax has failed to ])ro(lucc‘ satisfactoiw 
collapse and lie<ihng of the lung 

Pneumoperitoneum, Oxyperito- 
neum, and Nitroperitoneum in the 
Treatment of Pulmonary and Ab- 
dominal Tuberculosis — h' W Rurge'^** 
lepfu'ls that artificial pneumoperito- 
neum, \\\\k\\ is inflation of the ])enton(‘al 
caMt\ b\ the injection of gas, Ivas been 
in use since PX)(S Tlie treatment is of 
\aliie in all cases of tuberculosis of the 
mesentary, peritoneum, and intestine It 
should be used, in addition to pneumo- 
thorax, in those tuberculous cases hav- 
ing vomiting attacks, extreme repug- 
nance to food, or unexplained chronic 
abdominal pain. The procedure is harm- 
less in the hands of the trained pneumo- 


thorax operator, it is painless, and leaves 
no scar. It will not increase dyspnea 
and is effective in advanced bilateral 
pulmonary tuberculosis in which all 
functioning lung is needed. Pneumo- 
peritoneum should be tried m tubercu- 
losis of the lungs in any case where 
pneumothorax is indicated but impos- 
sible or ineffectual due to irremovable 
pleural adhesions, before resorting to 
more radical treatment such as thoraco- 
plasty. 

The gases in use are oxygen in which 
case the term oxyperitoneum applies, 
nitrogen resulting in nitroperitoneum, 
or air for pneumoperitoneum. Oxygen 
is advised for the initial induction and 
for the first few' refills as oxygen is 
rapidly absorbed by the tissues should 
any gas fail to be placed or retained in 
the peritoneal cavity Oxygen seems to 
be more therapeutically effective in the 
treatment of tuberculous enterocolitis and 
tuberculous peritonitis The objection to 
It is thtil due to its rapid absorption from 
the peritoneal cavity, refills niiist he given 
as often as twice w'eekly, \ir is not 
absorbed as rapidb as th(‘ oxygen and 
lefills need be guen only once weekl\, 
liut air does not se(*in as active thera- 
pcuticalU as oxygen. Nitrogen is used 
as soon as there is fri‘edom from ad- 
hesions and a fia^e spacx* in the* ])tM"it()neaI 
c<i\U\ m w'hich t(j insert the needle. It 
IS used in those cases in which the local 
eff(‘ct of tlK‘ oxygen m the peritoneal 
caviU Is not needed, hut where the sole 
need is elevation of the diaphragm 
Nitrogen refills need be given only at 
2-wTek intervals 

The technic is as follow\s: 

The patient lies on his back with 
abdomen and lower chest exposed. The 
skin in the operative area is sterilized 
with untinted tincture of metaphen or un- 
tinted tincture mercressin. A point just 
below the rib margin in the left nipple 
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line, or a point Ijo inches to the left of 
the umbilicus, is selected. 

With strictly aseptic technic, the skin 
and subcutaneous tissue is anesthetized 
with an injection of % dram (2 cc.) of 
Yo per cent sterile novocain solution, 
using a 27 gauge needle. Then a 2% 
inch, 19 gauge rustless steel needle at- 
tached to a 5 cc. syringe of % per cent 
sterile novocain solution and to the gas 
line from the pneumothorax apparatus 
by means of a 3-way stopcock, is in- 
serted into the anesthetized spot, slowly 
advancing the needle, and endeavoring to 
anesthetize ahead of the point by frequenr 
small injections of novocain from the 
attached syringe. This proceeds down 
to and through the peritoneum, which 
can be identified when encountered by 
the needle point by the experienced pneu- 
mothorax operator. The valve of the 
stopcock is then turned, disconnecting 
the syringe and connecting the needle 
with the gas line from the pneumothorax 
apparatus, and oxygen is allowed to flow. 

The amount of gas injected depends 
upon the pressure caused by the intro- 
duction of the gas, which is measured 
t)n the manometer tube of the apparatus, 
and also upon the feeling of fullness 
experienced hy the patient. Pressure 
should not go above plus 4 centimeters of 
water at the first injection, with increase 
ot pressure of 1 centimeter of water at 
succeeding refills up to 10 or 12. 

The ])rocedure should be entirely pain- 
less, hut there may be slight discom- 
fort between the shoulders immediately 
after the initial and first few refills, due 
to raising of the diaphragm. No dressing 
should be applied after withdrawal of 
the needle. 

This procedure raises the diaphragm 
bilaterally and frees it from the dead 
weight of the liver, stomach and spleen, 
thus increasing the expulsive motility 
of the diaphragm under cough. This re- 


sults in increased ease and diminished 
effort in raising sputum and clearing the 
bronchial passages. 

Pneumoperitoneum has the following 
advantages over phrenic crush or exeresis : 

1. There is not the surgical risk nor 
resulting morbidity. 

2. Gastne symptoms are alleviated by 
pneumoperitoneum while after left-sided 
phrenic interruption the gastric difficulties 
are often severe and persistent. 

3. Pneumoperitoneum can be aban- 
doned at will, whereas phrenic interrup- 
tion persists for at least 6 months. 

4 Phrenic interruption interferes with 
the cough impulse, the lower lobe be- 
comes a cesspool of stagnant secretions, 
and the result is pulmonary interstitial 
fibrosis and bronchiectasis, and, if the 
patient hemorrhages, there is danger of 
the patient drowning in the blood, or at 
least of a septic pneumonia. 

Induced Pneumoperitoneum in 
Treatment of Pulmonary Tubercu- 
losis — E. S. Bennett^'^ during the last 
2 years has induced pneumoperitoneum 
in 200 patients Thirty-two of these 
patients have died since, after an average 
of about 8 months of treatment Ne- 
cropsies were jierformed on 15. In view 
of tlie advanced stage of the disease 
in most of these patients this case fataliU 
rate cannot condemn pneumoperitoneum. 
esi>ecially since the necropsies did not 
indicate that this was a factor responsible 
for death in an\ case but 1, m which iii' 
stance it accelerated what was otherwise 
an apparently certain death Clinically 
and symptomatically, improvement was 
noted in more than half of the patients 
treated A careful analysis was made of 
the cavities in 120 of these cases ; 90 
per cent showed cavitation with a total 
of 211 cavities. Of the 211 cavities, 22 
per cent of those in the upper third, 
33 per cent of those m the middle third 
and 31 per cent of those in the lower 
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third could not l)c vihualized roentgeno- 
logically after pneumopentoneum had 
been well established. Reduction in the 
size of cavities was noted in an addi- 
tional 12 per cent of those in the middle 
third. The remainder of the cavities 
showed no change or became larger, or 
more recent roentgenograms were not 
available because of the short duration 
of the treatment or the departure of the 
patients. In 1 1 patients showing infiltra- 
tive lesions without cavitation, 4 showed 
marked clearing of infiltration under 
pneumoperitoneum Fifteen of the 200 
patients after a period of artificial pneu- 
moperitoneum underwent thoracoplasty 
or extrapleural pneumothorax who pre\i- 
(jus to the addition of pneumoperitoneum 
were in too ])oor condition or had too 
much contralateral disease to withstand 
these more radical operations Pneumo- 
peritoneum chd nc)t prove particularly ef- 
fective when Used in an emergency to 
control hemorrhage A change from a 
])re\iousl\ |)o^iti\e to a negativ’e sputum, 
following the establishment of jineiimo- 
]’(nloneum, occurred in 57 jiatients out 
ot’ the 173 whose sputum had been ])osi- 
tive prioi to tln‘ institution of this form 
ol treatment, re]>resenting a c(')nveision 
of more than 30 per cent 

Influence of Pneumopentoneum on 
Electrocardiogram- \ \gnello'"'' oh- 
sei\c‘(! the behavioi of (lie elec trocai dio- 
gram hefoie and after establishment of 
]>neiimopei itoiu'um m 20 ])atients suf- 
fering from tuberculosis C olkijise treat- 
ment especiallv In ai tificial pneumotho- 
rax, was already established in the 
nuijontv of the cases The electrocardio- 
grams were taken of patients at rest and 
during fasting, immediately before and 
after an insiiffiation of about 300 cc of 
oxygen into the peritoneal cavity Pneu- 
moperitoneum induced an increase of the 
pause betw^een 2 consecutive cardiac rev- 
olutions (atrioventricular complexes), as 


showm by the prolongation of the T P 
space in the electrocardiogram and also 
alterations of the R, S and T w'aves m 
the 3 leads The electrocardiographic 
alterations are due to deviations of the 
electrical axis from displacement of the 
heart and also to functional changes of 
the heart from vagosympathetic stimu- 
lation The functions of the heart are 
good m pulmonary tuberculosis before 
and after establishment of collapse of the 
lung and of pneumopentoneum The lat- 
ter has both a mechanical action and a 
capacity of stimulating the sympathetic 
nervous system. 

An Appeal for Conservatism in 
Phrenic Nerve Surgery— F Car- 
penter*^ states that phrenic nerve sur- 
gery paralyz:es the (lia])hragm, attacking 
one of the mam motivtitmg forces of the 
resjuratory mechanism, and the results 
aie unpredictable 

I)ia])hragmatic ])aral_\sis gives marked 
relaxation m the hing abovc^ and a lung 
contracting or that lias conti acted as far 
as it can while healing will recei\e a new 
mi])etiis in the piocess of this contraction 

Many cavities <ictuall_\ aie held ojicn 
h\ the |)ull of the thoiacic walls zna the 
intervening elastic tissue* of tlu* lung , h_v 
U'laxing the whole tension of the lung 
I)\ (lia]i>hragmatie ])aral}sis siuh cavities 
will tend to close* (Uu* to the mlu*ient 
elastic itv of the oigan \])ical cavitu*s 
that are not sul)pleural are* conimonlv 
known to close after a successful rise of 
the diaphragm is accomplished 

If a paralyzed (lia])hragm will assist m 
healing a fibrocxuclati ve jirocess, even 
though it does not close an apical cavitv 
if present, the phrenic nerve intcrriijition 
has been of value since apical siirgei} 
can be performed to take care of the 
cavity. 

Beneficial results may be expected 
when diaphragmatic paralysis is done 
under a lung: 
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1 . Which IS contracting ; 

2. Which has contracted as far as it 
can ; 

3. Containing cavities moderate in 
size, not subpleural; 

4. Where cavities show a tendency to 
close ; 

5. Presenting disseminated fibroexu- 
dative lesions, especially in the lower 
two-thirds ; 

6. To diminish the mtrathoracic cav- 
ity following pneumothorax where too 
great or too rapid re-expansion might 
enhance the reopening of a former large 
cavity ; 

7. As an adjunct to pneumoperito- 
neum ; 

8. As an adjunct to pneumothorax 
when apical (or upper chest) adhesions 
not amenable to cutting exist and pre- 
vent a cavity from closing (the lung 
being firmly attached to the diaphragm ) 
— the relaxation acquired will often allow 
such a cavity to close. 

Phrenic interruption is contraindicated 
in the following conditions ’ Enormous 
cavities ; moderate sized cavities which 
are subpleural, cavities situated among 
the large branches of the bronchi, cavi- 
ties with heavy walls, or those with a 
great deal of infiltration about them 

Phrenic nerve surgery is not a simple, 
harmless procedure. Berry, in 1930, es- 
tablished a mortality rate of per cent 
in a review of nearly 5000 cases Some 
of the deaths have been due to hemor- 
rhage following exeresis. 

The phrenic nerve should never be per- 
manently interrupted until a temporal*} 
procedure has been executed, then 
after regeneration has occurred deciding 
whether the next step should be: Noth- 
ing, rephraxis, or severance It may be 
advisable to crush the phrenic nerve 2 
or 3 times, allowing an interval between 
each phraxis to re-establish muscular 
tone of the diaphragm. 


In phrenic nerve procedures, as in all 
chest surgery, an attempt should lie mad(* 
to preserve all the breathing space con 
sistent with efficient and sufficient com- 
pression, and to interfere as little as 
possible with the mechanism of the 
breathing apparatus. This does not mean 
that adequate surgery should not be 
done. 

If no undesirable side effects are noted 
It IS a simple matter to obtain perma- 
nent interruption by resecting a centi- 
meter of the main trunk wffiich has 
regenerated. If an ultimately movable 
diaphragm is considered essential, phraxis 
can be done again. 

Objections have been raised to phrenic 
nerve phraxis or severing and suture 
because of the frequent failure to obtair 
complete paralysis of the diaphragm 
when these operations are done. These 
failures are the result of unsevered 
branches which arise from the cervical 
plexus to join the mam branch of the 
nerve The search fur these accessor} 
or ‘‘neben" branches complicates the op- 
eration, but the time and effort thus 
expended may often pay the surgeon 
good dividends in the end. The abo\e 
objection can be obviated by stimulating 
the nerve trunks and branches during 
operation with an electric current de- 
ri\ed from a generator such as is used in 
physiology classes m the stud} of ner\e 
reactions ( A suitable electrode can be 
made with 2 fine knitting needles jilaced 
parallel about inch apart and moulded 
into a handle of dental \ulcinate, shaped 
to the desire of the operator and after 
being Milcanized the whole is builable 

The procedure is accomplished bv at- 
taining the fascia of the anterior scale- 
nius muscle in the usual manner and 
isolating the mam branch of the nerve 
which is stimulated for identification If 
the phrenic nerve is stimulated, the dia- 
phragm will forcefully contract, which 
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action can be felt by the patient as a 
hiccough and by the surgeon as an im- 
pulse in the upper abdomen on the oper- 
ated side. 

Following the fascial plane laterally, 
the trunks of the fourth, fifth or (occa- 
sionally) sixth cervical nerves are care- 
fully approached and stimulated, espe- 
cially observing the fifth, which so often 
gives rise to a branch either to the main 
trunk, or may exist as a separate nerve, 
the latter occasion being uncommon 
When this is done, the arm will jerk, but 
if there be an accompanying branch, the 
diaphragm will also react. The signal 
thus being given that there is a branch 
to the phrenic nerve in the mam trunk of 
the fifth (or other trunk) it is to be in- 
spected, the neben branch found and 
stimulated on its own isolated substance. 
There should now be a contraction of the 
diaphragm, but little or none of the mus- 
cles of the arm 

The branch niav run within the sheath 
of the larger nerve (again especially true 
of the fifth cervical) for some distance 
and can be seen as a ridge u])on the mam 
nerve It can be easih isolated and re- 
moved from the sheath of the larger 
trunk The branch can now be identified 
as above and disposed of as is seen fit If 
It IS small, it is probablv as well to resect 
a segment of it, as sufficient diaphrag- 
matic conti action will be given by the 
main trunk on regeneration, and this 
procedure obviates the necessity of search 
for the elusive branch at reoperation. If 
large, it can be treated as the mam trunk 
(described below’) and crushed at re- 
operation Any small nerve branches 
running diagonally across or parallel to 
the anterior scalenius muscle should be 
stimulated and identified m the same 
manner. 

The fascial plane is then followed medi- 
ally, where any nerve running downward 
(being sure not to be too near the carotid 


sheath or region of the vagus) can be 
safely stimulated and, if diaphragmatic 
response occurs, this branch too can be 
dealt with When found, diagonally or 
medially situated branches usually come 
from the third cervical. No strand of 
fascia or tissue resembling nerve trunks 
are severed or injured in any w’ay unless 
there is diaphragmatic response to stim- 
ulation. Once the mam trunk is isolated 
and small branches severed, a strand of 
No. 7 or 9 twisted black silk is tied 
loosely around the nerve After leaving 
the thread sufficiently loose to insure no 
undue tension, the distal end is embedded 
m a suture coaptating the fibers of the 
platysma This silk thread serves as a 
guide back to the nerve at reoperation 
After infiltrating with novocaine, the 
nerve is now crushed carefully m a hemo- 
stat from which the serrations have been 
filed and whose smooth surfaces approxi- 
mate evenly and accurately (tested with 
dental articulating paper ) because failure 
of regeneration has been known follow- 
ing ])hraxis by the ordmarv hemostat as 
histologic severance often takes ])lace due 
to the serrations acting on eadi other in 
a scissors-like manner 

When there is contralateral ])neumo- 
thoiax or other condition m which the 
diaphragmatic paralvsis may cause an 
undue dyspnea, a trial nerve interruption 
can lie accomplished by injecting the 
mam trunk (the liranches having been 
disposed of) with to Vj qui- 

nine and urea Indrochloride at low ])res- 
sure, which procedure will bring al)out a 
parahsis of from 36 to 72 hours, which 
interval w'lll giv^e the hemidiaphragm time 
to rise somew’hat into the chest The 
])rocedure will present an approximate 
idea of w’hat can be expected following 
lengthier paralysis. If no dyspnea is 
encountered, the black silk thread can 
then be follow’ed back to the phrenic 
nerve with facility and the latter crushed, 
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If dyspnea results, nothing further is 
done except to obtain mure perfect skin 
coaptation, if this has not been accom- 
plished. If only restraint of diaphrag- 
matic motion for pulmonary rest is 
desired, and little or no rise is wished 
(fearing possible coalescence of multiple 
small cavities, dyspnea, etc.) the main 
trunk can be split longitudinally leaving 
a fraction of the nerve intact, and the 
remainder crushed. A very small seg- 
ment will prevent diaphragmatic rise. 

In all cases, immediate fluoroscopy is 
advised before skin closure and usual 
signs of diaphragmatic paralysis ob- 
served, remembering that too free use 
of novocain in the region of small nerve 
trunks or branches will cause temporary 
blocking of unsevered branches, and their 
recognition thus made difficult If there 
IS still movement, the search for branches 
is recommended 

Thoracoplasty — End Results — L 

S Peters and P G. Cornish^" were able 
to trace only 78 patients out of more 
than 300 who had thoracoplastic opera- 
tions 

( )n 40 patients, complete thoracoplas- 
ties were performed Tw^enty-one per 
cent of them became well wdth negative 
sputum and closed cavity, while 54 per 
cent are dead All these patients were 
boiielessly iH and wanild ultimately have 
died had it not been for the surgical in- 
tervention None w'as able to work even 
])art time The other 25 per cent are 
living with iiositive sputum and open 
cavit} , no better than before o]-)eration 
and wall ultimately die of tuberculosis 

C )n 38 patients a partial thoraco- 
plasty was done Of them, 50 per cent 
are well w'lth negative sputum and closed 
cavitv , wdiile 34 per cent are dead The 
other 16 per cent still have positive spu- 
tum and open cavity and are uhable to 
work Undoubtedly they will die of tu- 
berculosis, but had thoracoplasty not 
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I>een dune, all w^ould have died of their 
disease. 

The indications f<ir thoracoplasty are 
about the same as for pneumothorax. 
The end results prove that all patients 
wdio must otherwise die of their tuber- 
culosis should be given the benefit of 
thoracoplasty if they oflfer a fighting 
chance for recovery. 

All the cases reported as w’ell have 
been so for from 2 to 15 years 

The Lung Volume After Thoraco- 
plasty — J. S Harter, R. H. Overholt, 
H. J. Perkin^'^"' report preoperative and 
postoperative determinations of the vol- 
ume of the lung made in 32 patients who 
w’ere subjected to thoracoplasty as a part 
of the treatment of pulmonary tubercu- 
losis. The method of Christie w^as used. 
For this study, only patients m w^hom 
thoracoplasty w'as the sole form of col- 
lapse therapy at the time of the last de- 
termination w^ere included. The time 
interval betw’een the last operation and 
the postoperative determination varied 
from 4 to 18 months. The condition of 
all patients was classified as apparenth 
arrested, and all patients w'ere ambula- 
tory or w'orking. 

Eight patients showed a greater lung 
volume after thoracoplast} , the per- 
centage change varying from plus 1 to 
plus 50 Twenty-four patients showed 
a reduction in the [xjstoperatue lung 
volume, the percentage change ranging 
betw’een minus 5 and minus 50 The 
average preoperative \alue for all pa- 
tients W’as 7 ,^ liter and the postoiK*rati\e 
value w^as 1 8 liters, the difference be- 
ing 0 5 liter, with a standard cleviatioii 
of plus or minus 0 22 

The clinical impression drawn from 
a senes of 179 patients m whom far 
advanced disease had been arrested b\ 
thoracoplasty, and from 121 of these pa- 
tients w'ho were w^orkmg, w’as that the 
great majority of patients rehalnhtated 
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by thoracoplasty do very well in respect 
to pulmonary function. Relatively few 
of the patients complain of dyspnea on 
exertion, or show other effects of pul- 
monary deficiency, while a few, who had 
symptoms, such as tightness of the chest, 
wheezing, or dy^spnea on slight exertion, 
have been relieved by selective thoraco- 
plasty. 

The readjustment of the size of the 
thoracic cage to the size of the healthy 
lung, the relaxation of distorted pul- 
monary tissue, the dropping of the hilus, 
and the return of the lower lobe to its 
normal limits may^ increase the patient’s 
ability to use the remaining umnvolved 
lung. 

Appraisal of Closed Internal 
Pneumonolysis in Pulmonary Tu- 
berculosis — Relation of Tuberculous 
Empyema to Operation — E. C 
DrasIT’^ reports on 251 separate pneu- 
monoUses performed on 230 patients, 
performed In the high fre(iueiicy cur- 
rent and the L)<i\ulson thoracoscope 
Mf^st of the patients were rec(‘i\ing jmeu- 
mothorax rdills for fioin 4 to 6 months 
oi I«)ngei I'hv onl\ valid contraindica- 
lioii to {)iieuinonoI) sis IS the existence 
of an acute pleurisy wutli tluul, either 
semus oi puiultMit. Successful opera- 
tions can lie done m chronic afebrile 
cases of pleurisv with effusion, provided 
the adhesions are not co\ered with fibrin 
and can be clearh seen The general 
lesults, exclusive of complieatujns, have 
been most satisfactory, d'here have been 
no deaths atlributalde to the operation 
Of the cavities present, 74 8 per cent 
were closed A satisfactory collapse was 
obtained in 86 4 per cent of the patients 
operated on Sixty-four patients (27 per 
cent) had fluid in the pleura at the time 
of operation. Fourteen additional pa- 
tients (6 per cent) had fluid after opera- 
tion, mostly within a few days. Among 
the total of 78 patients (33.6 per cent) 


who had fluid at one time or another, 
in 6 the fluid liecame purulent. The to- 
tal incidence of clear fluid and of tu- 
berculous empyema in the present series 
is well within the limits of correspond- 
ing incidence to be expected from pneu- 
mothorax alone. Therefore, the evidence 
indicates that pneumonolysis is not an 
important factor in the development of 
intrapleural fluid. Only 1 patient had 
tuberculous empyema within less than 5 
months after operation Five (of 99 
operated on) of the 6 patients with tu- 
berculous empyema came from 1 insti- 
tution which has a high proportion of 
patients with moderate and far advanced 
pulmonary tuberculosis Rupture of a 
cavity into the pleura occurred in 3 of 
these, follow^ed immediately by death. As 
they occurred and 9 months 

after operation, they were not ascribed 
to It. 

Extrapleural Pneumothorax — 
Technic, Indications, and Mainte- 
nance of — ( ). Monocr^*^* states that ex- 
trapleural pneumothorax is the liighest 
expression of surgical apiC(jlysis Any 
therapy of pulmoiuiry colIa])se einphned 
111 lesions involving the ni)])er ])ulm()- 
iiciry lobes aims to fiee the apices An 
apiLi^Usis has been produced in several 
wavs, the commonest methods lieing 
vscaleniotoniv , first nh resection and 
thoracoplastv 

An extrapleural pneuniothoiax may be 
obtained In the ])ostenor loute, resection 
of the fouith rib, or l)y the anterior 
route, resection of the second nb The 
costal resection embracing a segment of 
from 8 to 10 cm. is sufiicient to permit 
all the necessary surgical manipulations. 

The posterior route is more frequently 
employed because the majority of the le- 
sions are located centrally and poste- 
riorly Furthermore, closure is more 
easily accomplished The anterior route 
should be chosen in the presence of a 
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cavity which is located near the anterior 
costal arches. 

The patient is operated upon in the 
sitting position and local anesthesia with 
novocain (1:200) is employed. The 
advantages are (a) free cough and ex- 
pectoration, and (b) better observation 
of the physiological reactions especially 
during the mediastinal detachment. 

A rectilinear incision is made down- 
ward and outward extending from the 
spinous process of the second thoracic 
vertebra, 4 cm. below the vertebra prom- 
inens, to the internal border of the 
scapula, about 2 or 3 cm. below" its spine. 
This incision reaches exactly the fourth 
nb. 

The trapezius muscle is incised ex- 
ternally and divided internally. The 
rhomboideus muscle is divided and the 
serratus superior posterior is disinserted. 
It IS necessary to avoid injury only to 
the spinal nerve wduch descends along 
the internal border of the scapula. 

A costal resection is subsequently per- 
formed The fourth nb is resected over 
<i segment oi at least 8 cm . preferabh 
from 10 to 12 cm The periosteum is 
sa\e(l for about 1 cm bcAond tlie osseous 
stumps on citlier side This is neces- 
sar\ m order to obtain a jiroper closure 

The pulmonary apex is then freed by 
inserting a finger and a suitable pleural 
detacher between the costal w'all and the 
])arietal jileura This manipulation should 
lie ])ei formed cautiously because if done 
too rapidly it may cause an intense 
neiwoiis shock \11 the faces must be 
detached \s the plane of clccuage is 
more difficult to find on the mediastinal 
side anch also, because of the frequent 
jU'esence of adhesions, detachment in this 
region is fraught with consideiable dif- 
ficulties. 

In general, adhesions due to peri- 
pleuritis are solid and difficult to break 
and in some cases the line of cleavage 


cannot be found The adhesions should 
not be broken forcibly because this may 
lead to hemorrhage, perforation, and 
suppuration. 

The wound is closed in layers without 
drainage. If the anterior route is chosen, 
the pectoralis major muscle is divided 
and a segment of the second rib, in- 
cluding its cartilage, from 10 to 12 cm 
long, is resected. Special attention should 
be given in order that injury to the in- 
ternal mammary vessels be avoided 

In every case the detached area should 
be sufficiently extensive, reaching from 
the pulmonary apex downward to a point 
w"ell past the principal lesion. 

In order to maintain an artificial ex- 
trapleural pneumothorax, it is necessary 
to observe fluoroscopically the extent of 
the extrapleural pocket Usually during 
the first few" days following the inter- 
vention, the extrapleural packet descends 
spontaneously to the level of the ninth 
nb or even to the diaphragm, w'hich 
produces a total pneumothorax of the 
pleural ca\ity. and indicates an extensive 
pulmonary collapse 

The injection of 10 ce of lipiodol into 
the pocket will give a better fluoroscopic 
visualization. 

If the extrapleural ])res^ure is too high, 
a puncture should lie made to remove air 
or fluid If the pressure is too low", 
lipiodol aiifl air shrailfl be injected fusu- 
ally from 50 U) 75 cc i to bring the 
]>ressitre uj) to /en» During the first 
few’ postoperalne days, positive pies- 
sures should be avoidul to ]>revent 
emphy sema. 

The usual complications are 

1 Insufficient or exccbsue pressure 
w’ithin the extrapleural pocket , 

2 Emphy'senia , 

3. Hemorrhage into the pocket ; 

4. Perforation of the cavity, either ac- 
cidental or postoperative; 
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5. Suppuration; 

6. Focal reactions 

The above procedure was used on 40 
patients and showed that the immediate 
results are usually good and the pa- 
tient’s general condition rapidly im- 
proves Expectoration subsides and 
sputum specimens are free from myco- 
bacterium tuberculosis. The results 
closel} resemble those obtained from an 
artificial intrapleural pneumothorax. 

Its Use in Treatment of Pulmonary 
T uberculosi s — Prcliini nary R cport — R 
II Overholt and O S. Tubbs^^ up until 
the present tune selected for extrapleural 
pneumothorax only those patients for 
wliom no other form of collapse therapy 
offered an\ lio])e of a successful out- 
come Itxtrapleural iineuniothorax is not 
introduced to replace the modern selec- 
tive thoracoplast) but is an alternative 
measure when tlie latter is contraindi- 
cated The factors winch render the 
])atient with jiiilmoiiarv tuberculosis un- 
^ul^cl1)le for thoracoplast} aie evidence of 
loo gieat activitv, extensive bilateral le- 
Moiis of a fihrocavernons nature <ind 
u)m])hcatmiLt factois ( insiitficient caidio- 
vasculai u'serve. i^enerah/ed emphvsema, 
asthma, and the like ) . 

The o])eiation has been ])erfoiined 31 
nines (m 2<S patients) undei vvclopio- 
p<ine and oxv^cn inhalation anesthesni 
oi a combination of local infiltration 
with pai av ei tebral block of the up])er 
intercostal neives, ] per cent ])rocaine 
hvdrochlonde being used. 

On retiiin to the ward, an oxvgen 
tent has laielv been needed even in the 
bad risk ])atients Intravenous infusion 
has been used if the blood ]n*essure fell 
below 100 svstohe, so that the patient 
may sit up soon after operation All 
the patients had more or less interstitial 
eni])hysema during the first 24 hours, 
Init m no case has it caused any dis- 
tress other than slight tenderness of the 


affected tissues Sputum was not retained 
for more than 36 hours Following ex- 
trapleural pneumothorax, j^atients are 
able to expectorate more efficiently and 
sooner than after thoracoplasty. 

The frequency and amount of air re- 
fills to maintain the space so as to give 
the desired selective collapse have been 
controlled by frequent roentgenograms, 
fluoroscopy and consideration of the 
manometric pressure. 

In 3 cases almost the whole space 
became filled with blood clots which 
could not be aspirated through a needle 
Infection in the extrapleural sjxice de- 
veloped 111 4 patients. In 3 of these there 
IS definite evidence of a bronchial fistula 
In another case evidence is lacking, al- 
though it is possible that the lateral wall 
of the cavity became necrotic because 
of Its sejiaration from the wall of the 
chest Regardless of this comjihcation, 
the patient has imjiroved sufficiently to 
consider thoracoplastv .Most of the pa- 
tients will eventuallv reciuire conversion 
of the extrapleural jnieumothorax to the 
])ermanent colhqise of thoracoplasty, be- 
cause (jf the extensive disease ])resent in 
those selected for this form of treatment 
Sliould the operation evenluallv be a])- 
])hed more vvulely to include voung jia- 
tients with less extensive disease, the 
iiltmnite fate of the sjiace would he 
subject to the same rules that ap])ly to 
an intrapleural jineumothorax 

Extrafascial Apicolysis (Semb)~ 

J A\^ ( iaie and ]* \ oMidelkii t.'*- m 

Januarv, 1936, began to use the extra- 
fascial apicolvsis of Semb, because of 
failures in attempting to collapse certain 
ajncal, ngid-wxilled cavities by means of 
the usual thoracojilastic jirocedurcs 
The following technic was used on 65 
primary cases and 8 revision operations 
The first ril) is resected entirely be- 
fore dividing the anterior scalenius mus- 
cle above the periosteum, as this is a 
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safer and easier method. The extrafascial 
separation is started from the apex, as a 
rule, but when a peripleuritis makes this 
difficult It IS started at the level of the 
third or fourth transverse process and 
carried upward. The extent of the api- 
colysis IS determined by the preoperative 
condition of the patient, the location and 
nature of the underlying pathology, the 
amount of paradoxical breathing, the re- 
action of the patient to the anesthetic, 
and the extent of the rib resection. Usu- 
ally, the pleural cupola is merely un- 
capped and the anterior segments of 
the second, third, and fourth ribs are 
left as supports for the anterior portion 
of the lung. At a later second stage 
these anterior segments are removed to 
add to the lateral collapse. Because it 
was noted that there was a definite 
tendency for the apex to rise an inter- 
space or more during the first 4 weeks 
after operation, a new step was added 
This consists in suturing together the 
posterior ends of the divided periosteum 
and intercostal bundles and fastening 
them down over the depressed apex to 
the neck of the next intact rib In this 
way jiaradoxical movement of the apex 
is ])revented and the tendency of the 
aiie.x to rise is combated The wound is 
tlien closed in layers, without drainage 
At tlie second stage operation, which 
should never be done in less than 3 
weeks, and preferably after 4, no effort 
IS made to inspect the apex Care is 
taken not to open into the extrafascial 
tavin ll()we\er, if the ajncolysis is to 
lit intreased at this stage, one must e\ac- 
uate the ca\ity and divide the inter- 
costal bundle and periosteum of the first 
intact rib. The e.xtent of the rib resec- 
tion will depend upon the nature and 
location of the lesion, the reaction of 
the patient to the first stage, his vital 
capacity, blood picture, and blood sedi- 
mentation rate. .\n effort is made to 


remove enough ribs posteriorly to allow 
the scapula to fall into the dead space, 
but this may at times have to be post- 
poned until later. 

In some of the cases with large, stiff- 
walled cavities in the upper lobe, it is 
necessary to remove all of the anterior 
segments of the upper 4 or 5 ribs to 
secure the maximum collapse through 
the use of external pressure. The proper 
use of shot bags and pressure pads is 
essential in some cases. This antero- 
lateral operation is carried out as a third 
stage. 

In certain cases, when extensive pri- 
marj* resections without apicolysis have 
failed to produce collapse of a cavit\. a 
revision operation will be necessary. In 
the cases selected the cavity had been 
converted from a round one into a nar- 
row longitudinal slit nestling in the para- 
vertebral gutter alongside the bodies of 
the upper 3 or 4 dorsal vertebrae. Lat- 
eral collapse had been sufficient but the 
cavity was suspended from the apex by 
ligamentous attachments In the revision 
operation, after resection of the regen- 
erated ribs, a line of cleavage was sought 
111 tile endothoracic fascia at the level of 
the third or fourth rib and the h sis 
carried upward o^er the ape.x In some 
cases the apicolysis could be accom- 
plished without resecting the first rib 
Suture of the divided periosteum and 
intercostal bundles over the collapsed 
ape.x was carried out as in the primary 
stage of apicolv'sis These revision op- 
erations are technically ne.xt to impos- 
sible unless 9 to 12 months have elapsed 
since the |)rimary operation, as this 
amount of time is required for thorough 
calcification of the regenerated ribs. The 
incompletely regenerated bone is so inti- 
mately adherent to the periosteum that 
it cannot be separated from it The in- 
cision of this periosteum sacrifices the 
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only chance for a rigid support for the 
underlying collapsed lung. 

Extrafascial apicolysis was performed 
upon 65 patients during the interval be- 
tween January, 1936, and July, 1937 
An additional series of 8 patients under- 
went revision operations with extra- 
fascial apicolysis. Except for 1, only 
patients having apical cavities were sub- 
jected to apicolysis. 

Certain clinical, laboratory, and x-ray 
findings were found to be of some prog- 
nostic value These were correlated with 
the nature of the postoperative convales- 
cence, which W’as termed easy, mod- 
erately severe, or stormy 

Infection of the wounds was present 
in a rather high percentage of the cases 
(11.4 per cent). The incidence was 
much higher in the drained cases (19 6 
per cent ) than in those not drained (5 9 
per cent ) Another important factor was 
the presence of upper respiratory tract 
infections among the oi)erating room 
staff during the first ])art of the peiiod 
covered Iw the studv. 

A vital ca])acitv of less than 3^ ])(‘r 
lent of the normal was found to lx* sig- 
nihcant of a dangerouslv low res])iicitor} 
leseive, and ajiKolvsis in such jxitieiits 
was followed bv a nioderatelv storinv oi 
stormv t onv<ilescence in 55 ])er cent of 
the cases ( )nl_\ 20 per cent of those with 
a higher vutal capacity had a stormv con- 
valescence 

V smooth convaIesceiK(‘ was noted 
when thc‘ wliite blood cell ditfeiential 
show eel less than 70 per cent of ])olvmor- 
phonuclears and more than 20 per cent 
of lymphocytes 

There were 5 deaths in the series of 
patients with primary apicolyses, giving 
a mortality rate of 7 7 per cent 

Cavity closure was accomplished in 
88.7 per cent of the completed cases, and 
a negative sputum w^as also obtained in 
80 per cent. 


Of the 8 patients upon whom revision 
operations with apicolysis were done, 3 
died One death followed accidental 
opening of the cavity at operation with 
subsequent severe wound infection. The 
second patient died of myocardial degen- 
eration and spread of the tuberculosis to 
the opposite lung. The third patient ap- 
parently died as the result of an embolus 
which became dislodged during the 
course of an attempt at radical apicolysis 
in which the pulmonary cavity was acci- 
dentally opened The gravest complica- 
tions follow the accidental opening of an 
incompletely collapsed cavity. This open- 
ing usually occurred after freeing of the 
apex and just w^hen an attempt was being 
made to increase the efficiency of the 
collajise by separating the medial side of 
the lung from the third or fourth dorsal 
vertebra. The residual cavity was in- 
variablv found just beneath the visceral 
pleura, and so intimatelv attached to the 
vertebral bodies that seiiaralion was mi- 
])ossil)!e without tearing of the lung 
decause of this, the se])aration is con- 
cluded at this ])()]nl When a cavity is 
acoideiitcillv < >i)ened, tlu* tlioi acoplasty 
wound should he ])acked o])(‘n with vas(‘- 
line gaii/e ,ift(‘i i(‘pair of th(‘ tear, and 
the ])ackmg should he changed everv dav 
Attempt at Resection of First 
Ganglions of Thoracic Sympathetic 
in Pulmonary Tuberculosis — H. Gati- 
dier*^*' ])ei formed resections of the second 
and third tlioiacu ganglions m patients 
with ])ulmoiiarv inhere tilosis Thc‘ UK^lhod 
IS a modihcation of the method described 
by Alvarez, the ganglions being ap- 
proached In the dorsal route Great care 
should he exercised m the dissection 
Dissection of the ganglions and of thc‘ 
nervous lamiffcations is done by means 
of a grooved duector; then follows anes- 
thetic infiltration and resection of the 2 
or 3 ganglions, careful hemostasis, with- 
out drainage, and deposition of fragments 
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of the resected bones. This intervention 
does not produce the slightest deformity 
of the thoracic skeleton. This method is 
accompanied by anatomic modifications 
which appear to influence favorably the 
pulmonary parenchyma. Experience may 
perhaps extend the indications for this 
treatment to bronchial dilatation or ab- 
scess. The resection involves little shock 
It should have a place beside the inter- 
ventions already in practice, the end 
strived for being the same; pulmonary 
immobilization and cicatnzation. 

Production of Venous Stasis and 
Its Action on Pulmonary Lobes, as 
New Surgical Treatment of Pulmo- 
nary Tuberculosis — R \'alkanyi^^ be- 
lieves that Bier’s and Kerschner’s meth- 
ods of artificial production of stasis hy- 
peremia in the treatment of pulmonary 
tuberculosis are not efficient. Extrafocal, 
selective procedure, is not a pulmonary 
operation but rather a cardiac interven- 
tion, aiming at cure of the lung. In this 
connection, thoracoplasty, for instance, is 
likewise not a pulmonary operation but 
rather an intervention on the thoracic 
wall Intervention on the left side is as 
follows" A transverse, slightly curved 
incision m the second intercostal space 
IS made which reaches from the left ster- 
nal rim to the anterior axillary line. The 
sternal attachment of the thoracic mus- 
culature IS pushed aside, and after the 
second and third costal cartilages come 
into \iew tliey are resected together with 
from 5 to 7 cm of the respective ribs 
The mammary artery and veins are li- 
gated twice and sections (from 1 to 2 
cm ) are resected. The posterior articu- 
lar ligament of the 2 sternochondral 
joints is cut into and the sternal attach- 
ment of the intercostal musculature is 
severed and pushed aside The endo- 
thoracic fascia and the transverse tho- 
racic muscles are lifted from the pleura 
and incised. After the pleura has been 


mobilized it is pushed aside and a narrow 
strip of the mediastinal fat tissues and 
the pleura of the other side come into 
view. Farther downward, the mediastinal 
fat tissue becomes wider and passes into 
the pulsating pericardium. The latter is 
opened at the low’er angle of the incision, 
at the level of the fourth costal cartilage, 
behind the sternum. The opening is 
lengthened to the level of the second 
costal cartilage. At the level of the upper 
rim of the third costal cartilage an inci- 
sion is made which is vertical to the peri- 
cardial incision. An anesthetizing fluid 
is injected into the exposed phrenic 
nerve. The left lip of the pericardial 
opening is drawn to the left and the heart 
IS pushed carefully to the right. In the 
upper angle of the opening, the bulb of 
the pulmonary artery as well as its left 
branch become visible, and deeper down 
and in the caudal direction the left upper 
pulmonary vein is reached, which is li- 
gated. The procedure on the right side 
IS slightly more difficult. The rather 
difficult surgical technic necessitates con- 
siderable practice on cadavers 

Operation was performed on 5 patients. 

1 of whom died In another patient, the 
operation produced no improvement in 
the pulmi»nar\ proceNs In this case the 
process had e.xisted for a long time and 
the pulmonary lube had a number of 
cicatrized caiities In such cases the 
\enuu> ligature is not adiisable In 1 
case, with a ca\it_\ in the upper lobe, 
ligation of the vein produced cure in 
from 4 to 5 months Two other cases 
obtained impro\ement, and in 1 of tliese 
complete cure ma\ be expected The 
heart was watclied careUill) after the op- 
eration, but 111 none of the 4 sur\i\mg 
patients was a permanent impairment ob- 
served Electrocardiographic tests made 

2 weeks after the operation and repeated 
several times alwais disclosed normal 
heart action. The mode of action of the 
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lobovenoligature is not completely under- 
stood as yet. At any rate its action dif- 
fers from that of collapse therapy, par- 
ticularly thoracoplasty. The venous stasis 
does not cause shrinkage or a compres- 
sion of the cavernous walls, but a net- 
work of strands develops and the cavity 
becomes filled out. 

The Care of the Tuberculous Pa- 
tient After Leaving the Sanatorium — 

J. B. Hawes, Jr.,*^^ agreed that it is 
important for the patient to be prepared, 
physically and mentally, for the duties of 
his job before resuming work and that 
he should assume those duties gradually 
If his former employment is not suitable, 
a different t\pe of work must be found. 
A job that entails hard physical exer- 
tion, excessi\ely long hours, exposure to 
dust or bad working conditions, is not 
suitable However, it is not practical nor 
necessary to look for a “light outdoor 
job” 

The patient who is able to resume 
work must at all times put the interest 
of his health befoie his job, if he wishes 
to continue being well enough to work 
He must learn to C()nser\e his energ} In 
not running when he can walk, In not 
walking when he can stand still, In not 
standing w'hen he can sit, In not silting 
when he can recline 

The placement bureaus or sheltered 
workshops are of value in obtaining em- 
ployment for extuberculous patients 

In England, the Eapworth industrial 
colony, w'hich consists of 1500 former 
])atient inhabitants, is working out satis- 
factorily as a means of rehabilitation for 
these ex-patients How’ever, in the Ihiited 
States farm colonies have been unsuc- 
cessful The American w^orking man pre- 
fers to w'ork and earn his living and live 
at home with his family like other work- 
ing men, so farm and industrial colonies, 
subsidized by public or private funds, 
apparently are undesirable in America. 
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SYPHILIS 

By Carroll S. Wright, M D. 


Syphilis is a disease that can be con- 
trolled if proper efforts are applied to 
that end. Starting with that premise, 
Dr. Thomas Parran, Surgeon General, 
U. S. Public Health Service, called a 
conference m Washington in December, 
1936, and started the greatest drive 
against both syphilis and gonorrhea that 
this country has ever seen He made the 
statement in his address of welcome that 
leaders m the medical profession claimed 
that ''many physicians are not prepared 
to gi\e modern diagnosis and treatment.’’ 
It had been dibcoveied that man\ State 
and private laboratories were inaccurate 
m their examinations, the examinations 
being so inaccurate in some laboratories 
that case^ of s\philis were being missed, 
and so h\ pei sensitne in others that cer- 
tain jieisons not suffering from svphilis 
were inc(Jircctl\ labeled as scphilitic It 
was found tliat many prenatal clinics 
were still not applying a routine Wasser- 
maiin test on their admissions. It was 
tound that 11 states had allotted no 
tunds for the control of venereal diseases 
I o that confueiice wca'e iiuitc^d the l(\id- 
ing specialists of the countiT to map out 
a plan for \c‘nereal disease control and 
the W’«uk has progressed rajiidlv since 


DIAGNOSIS OF SYPHILIS 

\s point(‘d out by Godfrey, New” York 
State Commissioner of Health, “Efforts 
to Control scphilis are perhaps more 
closely related to diagnosis and treat- 
ment than IS true of any other commu- 
nicable disease ” Certain rules for the 
diagnosis of syphilis are wmrthy of 
emphasis 

L 60 per cent of diagnosis depends 
upon the laboratory. 


2. 40 per cent of diagnosis depends 
upon physical examination. 

3. Darkfield will identify 65 per cent 
of genital lesions as syphilitic. 

4 Spinal fluid examination is neces- 
sary in both early and late syphilis. 

5 Examine carefully for visceral 
manifestations in late syphilis 

6 Make routine serological examina- 
tion in pregnancy. 

Control of syphilis depends chiefly upon 
the diagnosis and efficient treatment of 
early syphilis. It is essential that cities 
and States make good laboratory facili- 
ties easily available to every physician 
and that provision is made for supplying 
free drugs for the treatment of the poor. 
To make laboratory facilities and drugs 
available is part of the plan for the con- 
trol of syphilis and as physicians we must 
not fail to make use of these jirovisions 

Diagnosis of sypliihs must be prompt 
and accurate The serologic blood test, 
Ix^coming positive within 2 or 3 weeks 
after the onset of iinniary syphilis and 
lemaimng ])ositive m the v^ast majority of 
untreated ])dtients througliout the entire 
cours(^ of the disease, is the most ini- 
])ortant ('Vidence of the existtiice of svph- 
ilis dliat it is, tlierefon\ imperative that 
only those sei ologic tests of jirovc^l effi- 
ciency be mack* available to private ])h\si- 
cians and health officers is empiiasi/ed 
in ATnereal Disease Information ^ 

New Serologic Tests for Syphilis 
— Commercial concerns are offering for 
sale to general practitioners relatively 
new and unestabhshed serologic test out- 
lits containing antigen and oilier mate- 
rials. The claim is made of m\ml diag- 
nostic w”ork sufficiently accurate to guide 
any physician in his treatment of patients 
with syphilis The fact that the antigens 
are crude and may deteriorate is not men- 
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tioned, nor that the dye materials incor- 
porated in the antigens are useless to a 
trained serologist. In current comment, 
the Journal of the American Medical 
Association^ discusses the dangers at- 
tending the use of these test outfits. 

Warning is not given of the danger 
winch is always present in serologic pro- 
cedures carried out with whole blood or 
of the complete reversal which inactiva- 
tion may induce. A most grievous omis- 
sion is the failure to recommend the use 
of positive and negative control serums 
as guides in the interpretation of the test. 
It is not admitted that these methods 
have had only a limited practical test in 
hands other than those of the originators. 

Thus, active commercial promoters 
may place in the hands of the individual 
physician everywhere a diagnostic func- 
tion which is acceptable as efficient only 
when performed in laboratories ade- 
quately equipped and staffed by trained 
personnel. The science of serology has 
not as yet progressed to a degree of 
simplicity at which the detection of syphi- 
lis may be placed on a basis comparable 
to the detection of albumin in the urine 
It is difficult to see how any premature 
^teps in this direction can do other than 
work to the detriment of the patient with 
syphilis 

Multiple Tests in the Serodiagno- 
sis of Syphilis — A plan of using a 
multiple test method for routine study 
IS described by L. F. Pierce, H A 
Patterson, R. A Stevenson, and H C 
Torbert In this routine all bloods are 
tested by the methods of Eagle and 
Kline If 1 or both give a positive or 
doubtful result, the Kolmer quantitative 
Wassermann is performed. In the event 
of disagreement, at least a second speci- 
men is subjected to all 3 tests unless the 
liatieiit is know ii to be under treatment 

The author’s results also show that the 
multiple test method materially lessens 


the danger of reporting false positive re- 
sults. The Kolnier-W'assermann seems 
well adapted to this method. Its sensitiv- 
ity is less than either of the precipitation- 
flocculation tests used, but this fact only 
adds to its value as a flag against false 
positive results. It is emphasized that 
the complement fixation test is not car- 
ried out with the thought that its alleged 
“quantitative” features will throw sig- 
nificant light on the actual progress of 
the disease in the patient. 

In the small proportion of discordant 
cases that will arise with even the most 
careful technic, and with any routine 
series of tests, other tests should be 
freely called upon and interlaboratory 
checks instituted. To insure compara- 
bility of cross checks, however, it is 
essential to know the methods used in 
the checking laboratory in the most spe- 
cific detail, the source of reagents, and 
what, if any, efforts are made in the way 
of voluntary periodic cross checking 
with others. At least 1 test should be 
the same to the finest detail in each 
laboratory for the comparison to have 
real value. 

Finally, it cannot be said too strongly 
that there are patients suffering from 
s}phihs whose bloods and spinal fluids 
react negatively to all tests Conversel} , 
It is known that there are patients who 
do not have s} philis — f( >r example, 
lepers, malarial patients, some febrile pa- 
tients — who react positi\ely to from 1 to 
all tests, though perhaps not to all at the 
same time. Therefore, it cannot be said 
that, in ain real sense, a positne or 
duubtful report stigmatizes any jiatient 
This concept of serology makes possible 
the acceptance of a much desired ideal, 
7. e , the doing of routine blood tests The 
best the serologist as such can do i^ lo 
impose upon tlie clinician the dnt\ of 
reconciling the results of a series of re- 
ports with the clinical condition of the 
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patient. The available serocliagnostic 
tests are procedures of high accuracy, but 
the diagnosis of syphilis can never and 
should never be made by the serologist 
This IS the responsibility of the clinician, 
and it cannot be dodged To put it in an- 
other way, the viewpoint of the serologist 
must essentially be that of the actuary. 
He may speak with great confidence of 
the number of syphilitics represented b\ 
a thousand blood tests on as many indi- 
viduals With respect to the significance 
of a test on 1 person, he can say nothing 
beyond citing the law of probability 
In a similar study, T M Vogelsang"^ 
reports the results of the simultaneous 
performance of 4 different serologic tests 
for s\philLs upon 6000 sera Identical 
results with all 4 tests fKahn, Meinicke 
II, Muller II flocculation, and the water 
hath fixation complement fixation re- 
action) weie oI)tain(‘d in <*^6 per cent ot 
patu'iits known to ha^e syphilis The 
author feels that In paiallel ])erfonnaiKe 
of \anous tests one obt<iins a greatei 
diagnostic certaint) than by the jierfoi in- 
ane e of 1 single nietlK )d 

A Micromodification of the Eagle 
Flocculation Technic — \ micromodi- 
ficatioii of the haigle tioeculation technu 
whuh can lie perfoinied with blood ob- 
tained from a fingei ti]) is described 1)\ 

1 1 hkigle and A F. l^rand Tliey 1)ehe\e 
that the new’ procedure is more sensiti\e 
than the original niacropnjcedure, that 
it is specific, and that it is more easily 
itsul hy the a\erage technician 

The antigen prepared from beef heart 
and fortified with cholesterol and corn 
germ sterol is the same as that previously 
described for the macrotest. Two vol- 
umes of 0 85 per cent NaCl are rapidly 
blown into 1 volume of antigen to form 
stock dilution, w^hich keeps for 5 days, if 
stored in the ice box. Immediately be- 
fore use, 1 volume of this stock dilution 


is further diluted with 8 volumes of 4 
per cent NaCl 

The serum is inactivated at 55° C, to 
56° C. for 20 to 30 minutes. To 0 1 cc 
IS added 0.05 cc of the final antigen 
dilution — if more serum is used, the 
antigen is increased in proportion. The 
mixture is shaken for 2 minutes, the 
tubes placed in a 37° C. water bath for 
30 minutes, then centrifuged for 10 min- 
utes at 1500 to 2000 rpm, and read 
at once In case of emergency, as for 
transfusion the inactivation can be short- 
ened to 3 minutes at 60° C The tubes 
are shaken for 5 minutes and the usual 
incubation is omitted The tests are then 
centrifuged for 8 minutes and the results 
are read at once. The entire test can be 
completed in 20 to 25 minutes with only 
a slight decrease in sensitivilx 

Data are gnen showing the relative 
sensitivity of the new’ niicroniodification, 
the old macroflocculation teclmic and an 
ice I)ox \\ assermanii test The new’ mi- 
tro])roeednre detected 8f) 1 ])er cent of 
<i groii]) of 503 serums from s\])hilitic 
])atienls under Ireatment or oliservation 
The old macro] irocediire (leteclt‘(I 7(S 7 
])er cent and tlu‘ icc* box W asscn’inann 
leclinic with a higlilx fortified antigen 
detected 67 1 

In 4f)6 selected |)<itu*nts from the ]jn- 
vate wards, 45^ ga\e a negatue micro- 
test and 14 gave a ])ositi\e miciolest ( )f 
the latter 10 were sero])osili\e 1)\ a rig- 
idly sjiecific Wassermann technic; 1 
gave a definite histoiw of s_\])hihs and 
treatment, in 1 the clinical findings were 
strongly suggestive of sxpliilitic infection, 
and the remaining 2 were not available 
for clinical or serologic study In this 
series of 469 patients wnth a variety 
of clinical conditions, there were no 
demonstrable false or doubtful reactions 
In confirming this conclusion m a control 
group of 125 probably nonsyphihtic indi- 
viduals (medical students, nurses, physi- 
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cians, and technicians) there was 1 
doubtful result, confirmed by a repeat 
test, in a person who was available for 
clinical study. 

The Provocative Phenomenon in 
Syphilis— In Queries and Minor Notes,^ 
a physician asks the questions, ‘'What 
dose of arsphenamme should be used for 
a provocative test for syphilis^” and 
‘‘What is the time between the giving of 
the drug and the taking of blood for the 
Wasserniann test These are such per- 
tinent questions that the answers are 
worthy of repetition. 

Studies of the provocative phenomenon 
in syphilis so far carried out are incon- 
clusive on 3 scores* (a) The dosage of 
the arsenical to be employed, (b) the 
proper time interval between tests after 
treatment and (c) the use up to this time 
of a qualitative rather than a quantitative 
serologic technic Such information as 
is available indicates that in all patients 
with early syphilis and in the majority 
of those with late syphilis, the first injec- 
tion of a therapeutic dose of an arsphena- 
inine ( e g , arsphenamme 0 3 to 0 4 Gm , 
neoarsphenaniine 0 45 to 09 Gm , ma- 
pharsen 40 to 60 mg , and so on) is 
followed w'lthin 5 to 7 days by a quanti- 
tati\e rise m reagin titer, which falls to 
or below its original level by the four- 
teenth day after treatment. 

The provocative test is of no value 
whatever as a determinant of “cure” in a 
patient who is seronegative following 
treatment, since the provocative phenom- 
enon often fails to appear in individuals 
whose subsequent course includes defi- 
nite progression or relapse. 

Almost the only circumstance in which 
the provocative test is of value is for the 
confirmation of the diagnosis m individ- 
uals previously untreated, in whom the 
presence of syphilitic infection is sug- 
gested by a low titer reagm content of 
the blood , i e , those in whom doubtful 


or weakly positive serologic tests are 
obtained. In such persons the adminis- 
tration of a therapeutic dose of an ars- 
phenamine is often followed by a quanti- 
tatively measurable increase in reagin 
titer, and if such an increase occurs the 
diagnosis of syphilis may be regarded 
as confirmed 

The suggested procedure is: (a) A 
preliminary serologic test on a quantita- 
tive basis, (b) the intravenous adminis- 
tration of a therapeutic dose of any of 
the arsphenamines, (c) repetition of the 
quantitatively titered serologic test at 
48-hour intervals for a minimum of from 
10 to 14 days. 

No reliance should be placed on the 
result of the tests unless the laboratory 
is prepared to furnish quantitative titra- 
tions. 

Treatment of Syphilis 

Present Day Weapons Against 
Syphilis — We are fortunate in having 
available a formidable therapeutic arma- 
mentarium with w*hich to fight syphilis. 
Prior to 1910 the ph}sician was limited 
to mercury and iodides and syphilis w*as 
regarded as incurable Let us contrast 
this with our present day therapy. 

1 Arsenic \Ls 

Arsphenamme (606). 

Neoarsphenaniine (914). 
Sulfarsphenamme 
Sliver arsphenamme. 
Neosilverarsphenamine 
Mapharsen 

Acetarsone (^tovarsul) 

T ryparbamide 

2 Bism \RSE\ (combing As and Bi ) 

3 Bismlth. 

4 Merci’R^ 

5 Iodides. 

6 Fe\er Ther\pii 

Of this list, sulfarsphenamme is little 
used today l)ecause of the local pain it 
produces and its tendency to cause skin 
eruptions; silver arsphenamme and neo- 
silverarsphenamme are unpopular chieflv 
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because of the difficulty of administration 
and the danger of argyria. The follow-* 
ing table briefly outlines the virtues and 
faults of the more commonly used anti- 
syphilitic drugs. 

Choice of Drugs for Syphilis 

1 Arsphen AMINE (606) : 

Therapeutically the most effective. 

Higher toxicity. 

Difficult to administer. 

2 Neoarsphenamine : 

Therapeutically inferior to arsphena- 
mine. 

Less toxic than arsphenamine. 

Easily administered. 

3 AIapharsen 

A tnvalent aisenical, first studied by 
Ehrlich 

Given in small doses (0 03 to 0 06 Gm.) 

May l»e used m place of neoarsphena- 
mine 

4 Tr^pars \MrDE 

Used only in central nervous system 
syphilis. 

5 Ackixksov 

( hitriv 1^1 ven liy mouth 

Chief \alut is lor congenital syphilis 

() UrsMiiii 

Stven-tenlhs the therapeutic \ahK of 
nei lat sphenaminc 

Given conjointly (;r alternately witli 
neoai s])lK‘namine 

RareU causts to\u svmptunis 

7 Mekclk\ 

Foui -tenths the theiapcutic \alue of 
neoarsphenamine 

Alvva\s incorporate in a tieatment plan 

Gi\c m short courses 

Inunctions or intramuscular injections 
best 

Hiere has been considerable discussion 
as to the value of the iodides. They cer- 
tainly have no spirochetiddal action and 
are of no value in controlling infectious- 
ness Fever therapy is chiefly of value in 
the treatment of central nervous system 
syphilis. 

Recauht* of the difficulty of administia* 
tion, arsphenamine, although therapeuti- 
cally superior to neoarsphenamine, is lit- 


tle used by the general medical profes- 
sion. The convenience of administration 
of neoarsphenamine and its lower toxic- 
ity are advantages that cannot be easily 
disposed of, and when rightly used the 
chances of success are almost equal to 
arsphenamine. 

Principles of Treatment for Early 
Syphilis (Moore) 

1. Treatment must be continuous 

2. Treatment must continue from IS to 18 
months regardless of the Wassermami reaction 

3. To control infectious relapse give a mini- 
mum of 20 injections each of an arsenical and 
a heavy metal 

4 To accomplish individual cuic, a mini- 
mum of 30 injections of an aisemcal and 60 
of a heavy metal are desirable 

5 Life-long posttreatment observation with 
periodic re-examination is essential to deter- 
mine the fact of cure 

The following is a suggested ])kin of 
treatment for early syphilis. 

Trevtaunt Plan ior Early Svpuiits 
Isi 'lo 17 in Weeks — Neoarsphenamine, 0 3 to 
0 6 Gm 

Each Week — B ismuth, 100 to 200 mg 
17Trr TO 21 sr Weeks —Mercury inunctions, 4 
to 6 (iiii daily, oi mercury s<ilicylatc in- 
jections, 1 to 2 Gm weekly 
21 sr lo 35 in Wei^ ks— N eoarstiheiunniu , 0 3 

to 0 () Cjin 

Wfm\ — B ismuth, 100 to 200 mg 
35 in 10 3‘Bn Wfi ks — M ercury 
39i ir TO 65 iH W leks— I f Wassermami is nega- 
tive give alternate courses of bismuth and 
meuiiiy, with a preponderance of bismuth 
65tii to 120 iH Weeks — P robation Blood 

Wassermami every 3 to 6 months 

Follow with complete physical and nemo- 
logic examination 

Keep under observation throughout life 

Any treatment plan may require revi- 
sion depending on the tolerance of the 
patients to the drugs used. For instance, 
niapharsen may he used instead of neo- 
ai spheimmin(.‘ ( Iccasionally a patient 

* Mapharseii, 0,03 to 0 06 Gm. may be substi- 
tuted. 
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will tolerate none of the arsenicals and 
then bismuth and mercury must be 
pushed to the limits of tolerance, with 
an excellent chance of a good therapeutic 
result* 

Interesting Facts Concerning 
Syphilis Therapy 

1 Every day of treatment continuity in the 
first 6 months of infection means less relapse, 
less resistant serology, less visceral, vascular 
and neurosyphilis for the future 

2. Treatment discontinued between the first 
and fourth injections of arsenic means 65 per 
cent relapse. If from S to 9 injections are 
given there is only 14 per cent relapse. 

3 Continuous treatment begun m seronega- 
tive primary syphilis yields 86 4 per cent satis- 
factory results ; 64 3 per cent in the seropositive 
primary stage and 81 5 per cent satisfactory 
results if begun in the secondary stage. 

With this preliminary review of a few 
of the points emphasized in the battle 
being waged against syphilis, let us turn 
to the literature of the past year for new 
and important contributions to this sub- 
ject 

Methods and Policy in the Control 
of Syphilis — The present status of ven- 
ereal disease control work as a public 
health problem in the United States has 
been presented in outline form by J. H. 
Stokes and \" C Garner.'^ Annually 
500,000 cases of early syphilis seek au- 
thorized medical care. A large percentage 
of individuals acquire syphilis before the 
age of 20 years In spite of the upward 
trend of heart disease, there has been 
some decrease in cardiovascular syphilis. 
In general, the figures cited show that 
s}philis is a major health problem in 
the United States today and tliat the 
disease is not on the decline, although 
public health measures are showing some 
successful results 

Articles legarding the medical situa- 
tion W’lth respect to syphilis show that 
about 55 per cent of all the physicians 
engaged in private practice in the United 


States do not treat syphilis, and slightly 
more than 50 per cent of all syphilitic 
patients are treated in clinics. 

Studies regarding the amount and kind 
of treatment given show that the con- 
tinuous system is used most frequently 
in the United States. 

The international investigation by the 
League of Nations’ Commission of Ex- 
perts disclosed shocking inadequacies in 
diagnosis and treatment among the se- 
lected climes of the world. 

The possibility of the prevention of 
transmission of syphilis has been dem- 
onstrated in the treatment of syphilitic 
pregnant women and the control of 
congenital syphilis. 

Suggestions have been made that a 
serologic examination for syphilis should 
be made a routine procedure in the ex- 
amination of some 7,700,000 annual ad- 
missions to medical and surgical beds in 
hospitals and in the examination of all 
outpatient and dispensary cases. If this 
should be done, it is estimated that some 
3,000,000 new syphilitic patients would 
be found annually. Such a procedure 
yvould require large appropriations and 
trained leadership. 

The impossibility of providing ade- 
quately trained personnel fur han<Iliiig 
syphilitic problems is evident from the 
fact that in 58 of 63 undergraduate med- 
ical schools in the United States inade- 
quate instruction is proyided in syphil- 
olog}'. 

Those in charge of the American con- 
trol program are proceeding cautinusly, 
taking into consideration the ad\antages 
and difficulties of the work The work 
of the Co-operatiye Clinical Group is of 
primary importance in its iiwestigations 
of the values of various types of treat- 
ment, especially that of model n feyei 
therapy. The assistance of the pixss, 
national broadcasting companies, various 
social and educational organizations m 
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promoting public interest in this prob- 
lem has been invaluable. 

According to O C Wenger,^ the suc- 
cessful administration of control pro- 
gram for venereal diseases requires ade- 
quate funds, experienced personnel, and 
reliable data concerning the extent of the 
problem. 

Assuming that funds and trained per- 
sonnel are available, reliable information 
should be secured showing* State ap- 
propriations, regulations and facilities 
for the control of venereal diseases , 
methods of notification of venereal dis- 
eases used in the community , free clinic 
facilities available , laboratory service 
available, distribution of drugs, hos- 
pital facilities , regulations governing 
prostitution and quarantine measures ; 
industrial control measures, educational 
program for schools and cnic organiza- 
tions; regulations governing the sale of 
proph} lactic measures; and the general 
attitude of the medic<d profession toward 
a jiroposed \enereal disease control 
jirogram 

It is leconnneiuled In 1^ W'arner and 
Uenianiin W <iineE' tlnit all prnate ])h\ si- 
ciaiis condiKl routine serologic eKamina- 
tioiis of their patients and he on the alert 
to find new cases of syphilitic infection 

Jaundice from Bismuth — Jaundice 
occurring dining tlie treatment of s\])lii]is 
has been the suliject of a great deal of 
study When medication has been thought 
to he the cause of tlie jaundice, the 
arsphenainmes have been lilamed m 
almost e\erv instance riraftar,"*^^ m a 
senes of 246 cases of jaundice, observed 
it m 7 persons who had received bismuth 
compounds alone and 14 more to w’hom 
arsphenamine had last been given a year 
or more previously. In a recent report 
by R. Nomland, hh A. Skolnik and L. L. 
McLellan,^** 75 cases in which jaundice 
occurred during therapy for syphilis were 
studied In 32 the cause was thought to 


be a bismuth compound In these 32 the 
jaundice began within 6 weeks after the 
last treatment. Ten of the patients had 
had only the bismuth compound. Twenty- 
two had had neoarsphenamine, but none 
within 12 weeks of the onset of the jaun- 
dice ; in 15 cases more than 15 weeks had 
elapsed since the last treatment with neo- 
arsphenamine. All of the patients with 
bismuth jaundice recovered, and most 
of them were subsequently given a bis- 
muth compound without its causing 
harm. 

The Patient’s Problem — There is 
only silence on 1 point of the recent 
clamor and publicity concerning syphilis : 
What is the patient’s attitude toward his 
disease and toward society^ L B. In- 
graham^*'-^ believes that if we understood 
this 1 Mtal subject, we might come a 
little nearer to providing a note of real 
hope It IS the patient w’ho will tell wdiy 
we don’t stamj) out s}plnlis lie it is who 
goes no more for treatment lie it ia 
who gives a false name, wlio moves to 
the unknown address, who thoughtlessly 
infects others It is the jiatient, then, who 
holds our success in the hollow* of his 
hand! Ingraham considers the ])oint of 
\Kwv of the ])atient from (a) the stigma 
of diagnosis, (/>) 1 eadjuslment of his 

whole manner of living, and (( ) the 
])rol)Iem of treatment. 

\\\* are all familiar with the known 
histoiw of the invasion of Kurope In 
syi)hilis Public health measures of tliat 
day were full of shame for the unfor- 
tunate patient In 1496, infected persons 
had to lea\e Pans within 24 hours Out 
of Scotland it was ordered ‘Tor the pro- 
tection from disease, all light wmmen 
must desist from their vice and the sin 
of venery They must work for support, 
oil ])ain else of being liranded on the 
cheek with a hot iron ” Infected persons 
w*ere banished from Edinburgh to an 
island near Leith. In the nineteenth cen- 
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tury in an Eastern city of the United 
States ‘'persons suffering from venereal 
diseases were excluded from a dispensary 
as victims of their own sensual indul- 
gence '' At the time of the World War, 
syphilis, gonorrhea, and immorality be- 
came synonymous In California there 
was a campaign to legislate venereal dis- 
ease out and clean living in. The draft 
revealed the enormous number of persons 
in the United States suffering from syph- 
ilis and gonorrhea. Pamphlets were dis- 
tributed, movies shown, and lectures 
given which in many cases brought hor- 
ror and fear rather than intelligent under- 
standing of the disease. 

Not only does the patient have to face 
and accept a bitter potion when he hears 
his diagnosis pronounced, but he must 
often readjust his whole manner of living 
This is the second great problem with 
which the patient is confronted Suppose 
the infectious individual works as food 
liandler, beauty operator, barber, or do- 
mestic ; he frequently learns that employ- 
ment must be suspended There are 
explanations to l)e made not only to the 
eiuployer, but also at home The patient 
doesn't w''ant to lose his job or the respect 
of his associates He fears that wdien 
(jthers know^ the diagnosis they will shun 
him The husband or wife w’ith infec- 
iious s}phihs has a home situation to 
face Marital relations must be suspended 
and there are explanations to be made 
The problem of previous sexual infidel- 
ity must be faced There must be no 
more pregnancies for the syphilitic 
mother The single person must post- 
pone the marriage he had planned Pre- 
cautions against infection of others need 
to be observed m a hostile household 
without arousing suspicion The patient 
must take responsibility for arranging 
the examination of contacts and expo- 
sures to the infection, an often humiliat- 
ing business. 


And now we come to the third phase 
in the problem of syphilis control as it 
confronts the patient, that of treatment. 
From the standpoint of medical science, 
the problem has been largely solved, but 
it is far from simple as viewed by the 
patient. To be sentenced to a year or 
more of continuous treatment is no small 
matter, especially if one's symptoms dis- 
appear in 2 or 3 w'eeks and one feels 
perfectly w'ell thereafter. Treatment is 
expensive; the clinic may be inconveni- 
ently located. The family often is poor 
and cannot pay the fees; there is no 
money for carfare. Hours of employment 
may be such that ‘‘time off" for clinic 
attendance cannot be arranged. There is 
a long, tiresome w'ait Indeed, in many 
instances w'e must deal with the plight 
of the patient wdiere treatment is not 
available in his community and he cannot 
afford private care. 

A distinguished public health officer 
has said “the control of syphilis must 
depend upon the extent to wdiich the 
patient can be trusted ; how w’ell he can 
be trusted depends upon how carefully 
he has been instructed " The first case- 
holding principle, therefore, is the edu- 
cation of the patient in the clinic, m the 
office, and m the home Instruction 
should begin with a reasonable explana- 
tion of syphilis as diagnosed in each par- 
ticular case by the ])h\sician The first 
interview' can determine to a large extent 
the entire future course of the successful 
relationship betw'ccn the patient and the 
chine The inteiwiew establishes the con- 
fidence of the patient. It presents to him 
the diagnosis of svphilis as a disease and 
not as a moral problem implying the fear 
of reproach or disgrace It gives him a 
practical know'ledge of infectious precau- 
li(jns, void of ahsurdit} or of extremes in 
over- and undeiXMiition ll is an attein]>t 
to forestall his la])se from treatment It 
pi*epares the vva> and often completes the 
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necessary arrangements for examination 
of contacts But the teaching of the pa- 
tient does not come to an end with this 
preliminary interview. It reaches him at 
every point when misunderstanding 
might discourage or doubt weaken his 
ability to complete his course of treat- 
ment. All patients with syphilis must 
be taught something, and the instruction 
is always guided by the mode of infec- 
tion, stage of the disease, the status of 
the patient, and the requirements of 
treatment. 

Criteria Governing the Use of 
Antisyphilitic Drugs — In considering 
a drug worthy of use in the treatment of 
syphilis, H. N Cole^^ lists the following 
criteria : 

1. The drug should be cheap enough to be 
available to all , perhaps it should even be 
furnished by the State, as in Denmark 

2 It should l)e in as simple a form as is 
pos^lble, not recjuinng a too elaborate technic 
f(»r its administration Because of this criticism 
our most i><jtent antis\ philitic remedy, ars~ 
phenanimt, is rarth cniplo>ed outside syphilis 
clinus and hospitals Ntoarsphenammc and 
niapharseii art more easily administered, 

o The remedy shf)ul(l he fiee from attendant 
unjiltasant svmptoms iiain, nausea, emesis, 
luadailu, etc Mrjreover, sc\tie systemic atter- 
t tit its should not lollow its use 

4 It IS lelt 1)\ Nonie, notabl}" Stokes, th.it 
th<‘ ideal prtpaiation should not even re(iuire 
as C(»mpliLated a mtthod oi administration as 
the intravtnous routs , in other words, inlra- 
muscular therapy would he simpler, 

5 Its action should be relatively rapid in 
<ille\iating acute s\inptonis ut syphilis; thus a 
reimdy requiring more than a day or so to 
rkstro} the treponemes in moist papules on the 
lips IS not sufBciently potent 

6 The summum bonum in the antisyphilitic 
diug is the preparation that at 1 dose will 
destroy all the organisms of the disease in the 
body without attendant harm to the host. This 
was Ehrlich’s idea when he announced his 
606th trial compound. Unfortunately, it failed 
to satisfy the requirement. So we are now 
forced to rely on the drugs that will come 
closest to this desideratum without too severe 
reaction on the host. Experience has shown 


that the 3 heavy metals in their proper salt, 
arsenic, bismuth, and mercury, best answer 
these requirements. 

After a rather full discussion of the 
various types of drugs used in the treat- 
ment of syphilis, Cole asks the question, 
“What forms of therapy should be used 
in the treatment of syphilis?” He states 
that it IS not the object of his paper to 
outline a course of medicaments to be 
used for every case of syphilis, but rather 
to mention some principles suited to the 
type of patient encountered. One should 
always keep in mind that, provided there 
are no contraindications, there is no drug 
like the arsenical to “blanch out,” as the 
French call it, the acute contagious 
lesions of early syphilis. Either the 
arsphenamines or mapharsen may be 
employed for the purpose. On the other 
hand, if wc are dealing wuth cardiovascu- 
lar syphilis or a severe he pat it involve- 
ment, the arsenicals are contraindicated , 
at least for the time being, and if they 
are ever cinpltned it should be veuy cau- 
tiously. Here one of the other heavy 
metals, either bismuth or mercury, 
ina\ be given 

Probably best rc'sults will be achiev^cd 
through tlie use of a preparation that is 
able to furnish a thenqieiitic lex el of the 
metal in the blood stnMiii in a compara- 
tiv^eh short period of time, e r/ , dailv 
mercury succinimide or biniodide 
injections, biweekly injcclions of iodo- 
bismitol or triweekly injections of 
sodium bismuth tartrate or thiogly- 
collate. Recent studies ha\e lexealed 
that thio-bismol gives a very ra])i(l <ind 
cjuite high urinary excretion which falls 
even as rapidly within 24 hours after the 
injections. The preparation is apparently 
absorbed very rapidly and as rapidly 
excreted. In fact, this is so much th<‘ 
case that even with successive Injections, 
unless they are given at least 3 times a 
week, the amount of bismuth in the blood 
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stream cannot be kept at a therapeutic 
level. There is practically no cumulation 
as revealed by the urinary curve of ex- 
cretion. With iodobismitol, on the other 
hand, there is a slightly slower absorp- 
tion so that even with injections given 
possibly only twice a week the bismuth 
level in the circulating blood tends to 
cumulate and rise to an appreciable ther- 
apeutic zone. 

Sodium bismuth tartrate, aqueous so- 
lution, seemed to be midway between the 
thiobismol and iodobismitol in this re- 
spect. Again the iodobismitol in its uri- 
nary excretion curve seemed to be mid- 
way between the water soluble bismuth 
preparations and the so-called liposolu- 
ble preparations, bismocymol, quinio- 
bine and especially biliposol. These 
preparations are quite efficient in attain- 
ing a therapeutic level in the blood 
stream and holding it for a reasonable 
length of time, particularly the last 
named Its price, however, precludes its 
general use A previous study has shown 
that a satisfactory early rise of bismuth 
level 111 the blood stream with sustained 
cumulative effect can be attained by a 

^pension in oil of sodium potassium 
bismuth tartrate, 48 or 64 mg. per cc . 
a peak level of 3 4 mg excretion in the 
urine being attained after the third injec- 
tion of only 1 cc If it is desired to get 
a slowly rising cumulative bismuth excre- 
tion curve m the urine, this may be 
achieved by the use of weekly injections 
of the bismuth salicylate over a period 
of 10 to 12 weeks. It is slowlv absorbed 
and the effect is consequently slow in 
starting Hence, if it is being given in 
conjunction with arsenicals as in-betw’een 
therapy, its exhibition should be begun 
w'lth probably the last 1 or 2 injections 
of the arsenical. 

How much bismuth should a patient 
receive in order to get a satisfactory 
therapeutic action^ Lomholt, working 


with an aqueous suspension of the bis- 
muth oxychloride, estimated that the 
patient to have a satisfactory dosage, 
should receive 0.5 mg. metallic bismuth 
per kg. per day. This preparation in 
the water suspensions is one-half ab- 
sorbed in 10 days and one-third is ex- 
creted. Naturally, if one were working 
with an oil suspension where there is a 
slower absorption and excretion, it might 
be dangerous to apply this rule. It prob- 
ably would be safer to employ a prepara- 
tion that will give, under its method of 
administration, a more or less continuous 
urinary excretion of 2, or better 3 or 4 
mg , of the metal daily. This would indi- 
cate a satisfactory, continuous therapeutic 
level of bismuth in the blood stream. 
Such a type of curve can be achieved with 
injections 3 times a week of sodium bis- 
muth tartrate or of thio-bismol or with 
biweekly injections of iodobismitol ; with 
liposoluble preparations it certainly would 
be possible with weekly injections of 
bismo-cymol or biliposol and with injec- 
tions of an oil suspension of sodium 
potassium bismuth tartrate, 64 mg. me- 
tallic bismuth per cc. .\gain it may be 
achieved, though more slowly, with the 
bismuth subsahcwlate 0 125 (Im. metallic 
bismuth weekly. 

Naturally, if one were working with a 
water soluble aqueous jireparation, the 
excretion would drop veiy rapidly on 
discontinuance of the injections With 
the iodobismitol, however, our studies 
showed a respectable afterperiod of satis- 
factory urinaiw excretion The longest 
sustained afterjieriod would be seen with 
the bismuth suhsalic\late, though it is 
doubtful whether a prolonged e.xcretion 
of perhaps 0 5 mg per day w ould ha\ e 
any therapeutic significance It would 
probably represent not bismuth absorbed 
from an injection site, but rather slow 
absorption into the blood stream from 
various depots throughout the body 
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Moreover, with all the bismuth and inei'- 
cury salts as well, it must be remem- 
bered that the excreted metal should be 
in a form that is shown to be therapeuti- 
cally active. Years ago Lomholt sug- 
gested that a large part of the radical in 
excreted mercury salicylate was in a 
fixed form of no therapeutic value Thus 
with a new^ preparation it is necessary to 
link up experiments m acute human 
syphilis with other data before definite 
conclusions can be drawn. 

In view of the findings of Cannon and 
his cow'orkers, and in the light of previous 
experiments, the syphilographer should 
remember that there is a drug, mercury 
Moreover, occasions may arise, particu- 
larh with arsemc-sensitive persons, w’hen 
It ma\ be necessary to alternate courses 
of mercur\ w'lth bismuth Thus one might 
cmi)lo\ a senes of 60 to 80 inunctions of 
unguentum hydrargyri fortius in 
place of courses of bismuth Some years 
ago It w’as show'n that by careful inunc- 
tion of 30 mg of 30 per cent mild mer- 
curial ointment once a week gnen by 
a masseur, a ^er^ satisfactory meicurial 
effect could be achieved; or, again, a 
senes of 10 to 12 injections of mercuix 
sahc\late might be administcied, giving 
them once in 5 to 7 days 

In concluding Cole states that . 

1 The ideal antisyphihtic drnj^ will lie of 
a high chemotherapeutic ratio, / r, ha\in};> 
low toMcity for the human body and ytt a 
hmh poteiicv for Spirochaeta pallida 

2 1'Iie preparation should he easiK ad* 
ministeied and inexpensive 

3 The arsphenaniines and mapharsen are 
the ideal agents for eradicating acute infectious 
lesions of syphilis. 

4 In using bismuth prepaiations it is neces- 
sary to administer the salt frequently enough 
to keep continuously a therapeutic level of the 
metal in the blood stream. This may be con- 
veniently measured in terms of excretion of 
bismuth in the urine — around 2 to 4 mg of 
bismuth daily. 


5 Such a level can be achieved with aque- 
ous or ethylene glycol solutions of the follow- 
ing preparations 

Triweekly injections of thio-bismol, 2 cc 
225 mg metallic bismuth 

Triweekly injections of sodium bismuth tar- 
trate, 2 cc 64 mg metallic bismuth 

Triweekly injections of lodobismitol, 2 cc 
SO mg metallic bismuth 

The same can also be achieved by weekly 
injections of the following oil soluble com- 
pounds 

Bismo-cymol, 2 cc 100 mg metallic bis- 
muth. 

Biliposol, 2 cc 80 mg metallic bismuth 

Or of the following oil suspensions 
(weekly) 

Sodium potassium bismuth tartrate, 1 cc. 
48 mg metallic bismuth 

Sodium potassium bismuth tartrate, 1 cc 
64 mg metallic bismuth 

Bismuth salicylate, 1 cc 125 mg metallic 
bismuth 

6 When a rapid bismuth action is desired 
the bismuth preparations dissolved in water or 
in ethylene glycol are indicated Inir a slow'cr 
and more sustained action the oil soluble or 
oil suspension prep<irations should he employed 

7 The use of nurcurv in the tUMtnient of 
s>phihs should not he torg(>ttt‘n, p<uticularl\ 
in the latei stages ot treatment 

Sodium Thiosulfate in the Treat- 
ment of Arsenical Dermatitis ddic 
adininistiatioii of sodiuin thiosulfate for 
the treatment of arsenic<d dernuititis has 
been *in accepted procedure among dei - 
matologists ever since it was first intro- 
duced In Havant m H)2() In this 
countrv Mcliride and Denme con firmed 
the value of the treatment, and since 
then nnmeroiis clinicians h.ivc attested 
its value in shortening the duration and 
lessening the severitv ot arsenical cnni])- 
tions, es])ecially ])()starsphenamme dei - 
matitis S Ayres, Jr, and N P. Andci- 
son'^-* point out that a number of 
investigators have showm that the ad- 
minibti'ation of sodium thiosulfate 
orally or intravenously causes a prompt 
and pronounced increase m the elimina- 
tion of arsenic, follow^ed in the course of 
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several weeks by a gradual diininution 
in the output of urinary arsenic, to the 
point where only traces or none at all 
can be detected, although it must be 
admitted that carefully compiled statisti- 
cal studies have not been numerous. 
Some conflicting reports, however, have 
appeared, notably those of Young and 
of Mattice and Weisman. Moore, in his 
textbook on the treatment of syphilis, 
made the rather dogmatic statement that 
he had seen no evidence that the drug 
is of any value whatever. M. B. Sulz- 
berger and J. Goodmani^ apparently 
accepted the conclusions of Mattice and 
Weisman as the last word on the sub- 
ject when they stated* 

It seems that still another fallacy regarding 
arsenic excretion has been uncovered by Mattice 
and Weisman, who . . demonstrated that . . 

far from increasing arsenic excretion, the ad- 
ministration of sodium thiosulfate actually de- 
creased the urinary output of the metal 
Inasmuch as no satisfactory clinical proof of 
the efficacy of sodium thiosulfate in the therapy 
of arsenical dermatoses has been adduced, it 
would seem that, in the light of these new 
experimental findings, the drug may actually 
do harm rather than good 

Ayres and Anderson believe that such 
diametrically opposed points of Mew call 
for a reappraisal of the entire subject, 
A matter of this sort is susceptible of 
quantitative investigation It would ap- 
pear unfortunate, therefore, that Siilz- 
berger and Goodman should accept the 
conclusions of Mattice and W'eisinan as 
definitive in the face of a considerable 
volume of clinical and experimental evi- 
dence to the contrary, espcciall} since 
Mattice and Weisman drew* their con- 
clusions from observation of only 4 
]')alients, of wdiom none w*as sufiering 
from arsenical dermatitis and 1 w*as not 
even suspected of having an arsenical 
disorder. 

The authors state that they ha\e for 
a number of years been interested in the 


subject of arsenic as an etiologic factor 
in certain disorders of the skin and have 
made a practice of regularly testing the 
urine for arsenic before and immediately 
after the injection of sodium thiosulfate 
in all cases of suspected arsenical causa- 
tion wdth the excepton of cases of frank 
postarsphenamine dermatitis, of which 
they have fortunately seen but few dur- 
ing recent years* 

A statistical study of 49 cases of vari- 
ous dermatologic conditions in w*hich 
arsenic w*as suspected of being a causa- 
tive factor and in w*hich arsenic deter- 
minations w*ere made on the urine before 
and immediately after a single injection 
of sodium thiosulfate demonstrates 
clearly that an increase in the excretion 
of urinary arsenic usually follow*s the 
injection of sodium thiosulfate 

Transfusion Syphilis 

Sixty-eight proved cases of syphilis 
transmitted by blood transfusions have 
been recorded in the literature according 
to C. R Rein, F Whse and A R Cuk- 
erbaum^^ but the total number of such 
cases must be much greater, as the ma- 
jority of such accidents remain unre- 
ported. Serologic tests of blood donors 
at intervals from 1 to 6 months do not 
guarantee against infection with syphilis 
through bl(H)d transfusion Donors with 
a negative reaction on a pre\ious exam- 
ination have ample opportunity to ac- 
quire s\philis (luring the time interval 
which is permitted 

Control can be accomplished only In 
testing the donor’s blood immediatel} 
prior to ever) transfusion The floccu- 
lation tests are especiallv ap])lRal)le for 
this ])urpose, because thev ])()Ssess a high 
degree of sensitivitv and spccificitv, and, 
in addition, some of them can he per- 
formed in a few minutes with a small 
amount of blood easih obtainable from 
a puncture in the finger The sensi- 
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tivity of the test is of great importance, 
as insensitive tests may give negative 
results in the early stage of the infection 
(immediately after the appearance of 
the chancre). The Kline flocculation 
tests (diagnostic and exclusive tests) are 
the most suitable ones, because they can 
be performed more expeditiously than 
any other flocculation test of high spe- 
cificity and sensitivity, and they are 
more dependable in the detection of 
syphilis m its earliest stage. 

The authors describe m detail a rapid 
method of typing, crossmatching and 
testing for syphilis of blood of donors 
The whole procedure takes about 30 
minutes, during which time the donor 
can be examined for clinical signs of 
syphilis. 

Taking part in the discussion that 
followed the reading of this paper, Rai- 
/nss declared tliat judging by ex])eri- 
merits on rabbits, a negative serologic 
test affords no absolute assurance of 
freedom (jf tlu* blood of the donor from 
s|)iruchet(^s He tound tliat rabbits inocu- 
latt‘(I with s}[)hil]s intratesticiilarly con- 
lain spiioHietes 111 the hloocl as early 
a'^ 5 minutes <itlei the inoculation and 
Linitinue Uj harbor tluiii for weeks alter- 
wards The presence of s])nochetes has 
been established h} the biological method, 
i a., ])y inoculating normal rabbits with 
the l)lood of the* animals to 1)(‘ tested 
\i\ the sain(‘ method, the presence of 
spiiajchetes was sometimes revealed in 
the blood of animals which have been 
inoculated with s_\])hilis 2 or 3 years 
earlier, i c , animals with latent s}phihs 
r>y analogy, it mu}' be concluded that 
latent svphihtics may sometimes carry 
spirochetes in their blood. 

Stokes remarked that there are sero- 
negative syphilitics who can transmit 
syphilis, and a thorough study of the 
donor, particularly the professional 
donor, is therefore a necessity. He also 


observed that tests for syphilis should 
be made in all cases where biologic 
fluid (eg, convalescent serum) passed 
from 1 patient to another. 

Syphilis Epidemiology 

According to N. R. Ingraham, Jr.,^" 
the ultimate success of the extensive cam- 
paigns which have been inaugurated in 
the attempt to prevent the spread of 
syphilis by adequately treating the in- 
fectious syphilis earner depends upon 
application of practical epidemiological 
methods In controlling the dissemina- 
tion of this geiiitoinfectious disease by 
the prompt institution of medical treat- 
ment it is necessary to discover the ma- 
jority of the foci from which the disease is 
spread; yet it is well known that these 
foci are often migratory, that their in- 
fectious stage may be transitory and 
not recognized !>} the patient, that their 
identification is still too frequently hidden 
and protected by custom and social pre- 
JU(Ilce^ If the transmission of the dis- 
ease IS to be arrested in this manner, 
the patient with a n‘cently r(S[n]red in- 
fection must come early under adccjuate 
medical supervision, he must usually 
know ap])roxnnately where he has «ic- 
([uired Ills discvise, and he must ordniar- 
tly be willing to divulge the exact idcmtitv 
of all individiicds with wlioin lie has had 
intimate ci^ntact during llie assumed 
])eriod of his infectioiisness The \an()iis 
alleged contacts once identified must first 
be located, then persuaded or compell(‘d 
to submit to medical exam in<it ion, and 
finallv, if found infected, niiist he nuluced 
to submit to an exacting treatnuMit ex- 
tending over a period of a year or na)re 
This show's that the most important link 
in the chain is the infected jiatient 

From a comprehensive study of the 
problem of venereal disease contact- 
tracing and case holding in an urban 
and semiurban population made by the 
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Bureau of Venereal Disease Control of 
the New Jersey State Department of 
Health, Ingraham suggests that the em- 
ployment of a confidential persuasive ap- 
proach to elicit a voluntary response 
from the patient, in the hands of a trained 
individual, is about half again as pro- 
ductive of usable epidemiologic infor- 
mation as is the untrained coercive ap- 
proach. The voluntary response method 
IS likewise superior to compulsive meth- 
ods in persuading the average suspected 
contact to submit to medical examina- 
tion and to about the same degree. In 
clinic practice women are apparently 
more apt to give usable epidemiologic 
information than are men, and the col- 
ored are more co-operative than the 
white though the personality of the inter- 
viewer doubtless affects these responses 
considerably. 

Ingraham reports that in the average 
clinic, where little effort is made to in- 
duce the patient to continue under ob- 
servation, from 70 per cent to 90 per 
cent of the patients disappear \Mthin a 
}ear before the minimum standard of 
treatment can be given In other words, 
less tlian one-third can lie held Ade- 
(luately instructing the average new pa- 
tient as to the public health implications 
of his disease, emphasizing the necessit} 
from a personal standpoint of his con- 
tinuing treatment, is capable of improv- 
ing clinic attendance onl\ about 5 per 
cent \n active follow-up setwice with 
a till eat of compulsion when necessaiw, 
and the occasional ai)i:>hcation of the 
“teeth’’ of tile law^ to bite the recalci- 
trant offender is capable of liolding 70 
per cent of tlie early infectious cases 
for the re(juire(l ])erio(l of time Colored 
])atients confoini to tieatment standards 
much less leadily than while The wdiile 
man is the most susceptible to obligatory 
treatment methods, the colored man and 
woman next, and the white woman least 


of all. The combined cost of contact 
tracing and case holding per new pa- 
tient per year in the 2 clinics surveyed 
amounted to $11.36 and $16 58, respec- 
tively. 

The Control of Syphilis in Industry 

Health programs in industry have 
demonstrated their value, but A. E. Rus- 
selT^ believes insufficient emphasis has 
been given to venereal disease work. Dr. 
Parran in his recent book and in other 
writings has called attention to the fact 
that industry is paying heavily for syph- 
ilis, The disease is usually fatal in middle 
life, the period in which a man’s life 
IS of most value as related to industry. 
The efficiency of a syphilitic worker is 
affected in direct proportion to the stage 
of the disease. 

Russell condemns the policy of dis- 
charging an employee infected with s\ph- 
ilis and recommends retaining him in 
his position provided adequate treatment 
is taken. 

The cost of syphilis in loss of human 
Ines and m loss of working hours from 
industry is tremendous. The estimated 
annual cost of care for cases of s\philitic 
nervous and mental diseases cared for 
in public and in prnate institutions is 
more than $31,0U0,00(j The cost of 
treatment of a case of earl> s\philis from 
infection to cure, vanes betw'een $50 
and $600, depending on whether treat- 
ment was receued b\ mass methods in 
a public clinic or wliethei gneii 1)\ a 
high-])nced ])n\ate jiliNsician d lu* an- 
nual cost of institulu »nal care fif the 
syphilitic blind has l)een estimated at 

$\o,ooo,ooo 

Recent!} the following suggestions 
w^ere made by Surgeon Geneial Parran 
ill regard to syphilis control in industi y , 
Blood tests should be done r(jutinely 
in the examination of all applicants for 
employment, infected persons should be 
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employed if they accept treatment ; blood 
tests should be made routinely on all 
employees and treatment should be ob- 
ligatory for all syphilitics whose posi- 
tions are hazardous to others ; an educa- 
tional program should be conducted for 
all employees; professional standards of 
privacy between the worker and the 
medical staff should be observed; the 
educational program might include pro- 
phylaxis ; treatment should be provided 
by the medical industrial service unless 
it can be arranged for by the patient 

In another article on the same sub- 
ject R R Sayers cites cases which 
show the need for administrative judg- 
ment in dealing with the particular job 
(its requirements), and the particular 
s\])hilitic (the stage of the disease and 
the treatment received). 

Premarital Blood Tests for Syphilis 

In a circular letter to pin sicians fiom 
the Connecticut vState Dejicirtment of 
[Icaltli It 1 ^ stated that the ])iemarital 
bI(K)d test for syphilis in RCK) and 1937 
has presented many important measures 
of control of this disease ( )ne of the 
great values of the premarital blood test 
law has been that jiatients have not al- 
lowed tieatinent to lajise hut h<i\e con- 
tinued treatiiuait as recommended In the 
phvsKian ()tlieis who did allow treat- 
ment to lapse have relumed fur tre<it- 
ineiit and still others have consulted then 
])livsicians tor exainmation including a 
blood test tor s}j)hilis .\s a result more 
cases have been diagnosed, as is shown 
by the increase m the total numbei of 
cases reported m the State, ])articularly 
for the vear 1937, when 2,760 cases were 
reported This is the largest number of 
syphilitic cases ever recorded fur a sin- 
gle year. For the past 2 years all defi- 
nitely positive blood tests on marriage 
license cases performed at the State De- 
])artment of Health laboratories have 


been followed in order to obtain certain 
data from the physicians concerned. 
From the information given by these 
physicians the following data w^ere ob- 
tained * 



1936 

1937 

Totals 

Cases of syphilis 

81 

112 

193 

Males 

36 

60 

96 

Females 

45 

52 

97 

Ceitificate not signed 




Communicable . 

44 

60 

104 

Certificate signed Non- 




communicable 

37 

52 

89 


Problem of Seroresistant Syphilis 

Numerous problems are presented by 
the patient with seroresistant syphilis, 
which J. E. Moore and P Padget-^^ sum- 
marize in three large questions 

1 Wdiat IS the genesis of scroresis- 
tance " 

2 What is the significance of serore- 
sistance to the ])atient " 

3 W1uit is to be (lone about it ^ 

In discussion of the genesis of seno- 
resistance one might ask the additional 
([uestions Does seroresistance indicate 
persistent foci of s])irochetes or jirogres- 
sive svphilitic lesions or is the ])ersistence 
of leagin in the cnculatmg blood follow- 
ing antisv ])hilitic theia])} sinijily <i niaii- 
ilest<ition of iiersistent iininunitv ''' ddie 
aiithois state' that no certain answer to 
these ([uestioiis is ])ossil)le because^ of 
lack ol definite evidence, but suggest that 
in earlv sy])hilis seroresistance must he 
regarded as a manifestation of persistent 
foci of Ol gam sills or jirogrc'ssiv c‘ aclivilv 
hut in cases of late sv])hilis it mav lesult 
trom the ])ersisience of a vv c‘II-estal)hshed 
imimmity. 

The all-impoi tant question both to the 
])hvsician and to the patient is, “Wdiat 
is the significance of seroresistance 
The authors show that in 23 per cent of 
the seroresistant group of early syphilis 
(all of whom had had adequate treat- 
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ment) only 5 per cent of the patients 
who manifested prompt serologic rever- 
sal sustained infectious relapse; simi- 
larly, neurosyphilis occurred in 31 per 
cent of the former but only 18 per cent 
of the latter. For each type of late syph- 
ilis considered the incidence of progres- 
sion or relapse is essentially the same 
among patients who are seroresistant 
and those who are not. 

The crux of the entire problem is, 
'‘What is to be done for the patient who 
manifests seroresistance ?” The authors 
outline the aims of the treatment of 
syphilis early or late as : (a) The healing 
of lesions and the relief of symptoms, 
(b) the maintenance of good health and 
the prevention of progression or relapse, 
and (c) serologic reversal. Obviously, 
if the first and second aims can be 
accomplished, success or failure in the 
third should be a matter of complete 
indifiference to physician and patient 
alike The authors in the accompanying 
table summarize the steps which must 
lie taken m the treatment of seroresistant 
patients with early or late syphilis 

M \N \(,hM?Vr or bLRORKSlsl \ \I bvPHILls 

III Patients i^nth Early Syphilis 
I Examine the cerebrospinal fluid 

( /) If reaction is positive \ltcr s\ s- 
tem of treatment to that for earlv 
as> inptomatic neurosv philis 
{H) It reaction is negative 

1 Eliminate rest periods — treat- 

ment must be continuous 

2 Employ full dosage of a 

potent arsphcnaniine 

3 Prolong treatment tor a full 

\ear ot weekly injections 
after serologic reversal is 
obtained 

Jn Patients z<ntli Late Syphilis 
I Examine the cerebrospinal fluid 
II Conduct a searching clinical study for 
lesions of syphilis, wuth particular refer- 
ence to 

(A) The cardiovascular s>stem (includ- 
ing roentgenologic examination) 


(B) The central nervous system. 

(C) The bones 

III. If abnormalities in any of these systems 

are discovered, plan treatment accord- 
ingly. 

IV. If no abnormalities are discovered: 

(A) Prolong treatment to a minimum 

of 2 years, continuously and with 
full doses. 

(B) Follow the patient for the rest of 

his life, with, periodically, com- 
plete and searching resurveys of 
his clinical status. 

(C) Frankly discuss and fully explain 

the situation to the patient and 
give him as much reassurance as 
possible 

Congenital Syphilis 

Congenital syphilis is classified accord- 
ing to E Hoffmann-^ into syphilis in- 
nata, coniiatalis and postnatalis (fetal 
disease, disease present at birth, and dis- 
ease appearing sooner or later after 
birth) There has been a great decrease 
in the first 2 types and some decrease 
in the third type 

Hoffmann l^elieves the pregnant w'o- 
man is responsible for the transmission 
of congenital syphilis to the off'spnng 
The fetus remains health} until the 
fifth month of pregnanev At that time 
there is danger of a trans])lacental infec- 
tion with the s])irocliete of s_\philis It 
is sometimes difficult to differentiate 
congenital and aaiuired svjjhilis l)ecause 
siiperinfection during parturition ma\ 
occur in the form of a jirimaiw lesion 
of the scalp This is rare The control 
of congenital s_\philis depends on tlie 
earlv diagnosis and a(le([uate tieatment 
of s}])lii]is in the iiregnant woman Seno 
logic tests should lie given liefoie the 
fourth month of pregnanev Two coiiises 
of treatment (combined concentrated 
courses of arsphenamine and bismuth 
separated by a brief interval) are suffi- 
cient to insure the deliver} of a health} 
child. 
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According to G. Sanna^^* 20 per cent 
of pregnancies in syphilitic women lead 
to abortion, 20 per cent to stillbirths 
and 20 per cent of the children die before 
they reach the age of 20. 

The management of congenital syph- 
ilis from the scientific, diagnostic and 
therapeutic standpoint is, theoretical!}, 
a comparatively simple problem, states 
N. R. Ingraham, Jr Every pregnant 
syphilitic woman should receive acti\e 
and intensive treatment from the time 
the diagnosis of her disease is established 
until the time of delivery. In preventing 
infantile congenital s}philis, the steriliz- 
ing spirocheticidal properties of the ar- 
sphenamines are of ijaramount impor- 
tance, the hea\y metal a subsidiary aid 
Tlie treatment during pregnancy should 
consist, then, first of weekly injections 
of an arsenical and, in addition, if pos- 
sible a hea\y nu^tal intramusciilarl} , con- 
current!} or in alternating courses Con- 
servatne o])inion dictates that a woman 
(»nce diagnosed as s}]diilitic should le- 
cei\c‘ some actne therap} m the lattei 
part of each succeeding ])iegnanc\, u*- 
g<ii(lless of tht‘ status of llu‘ \\ asset - 
nianii reaction oi the cjuantitv of ante- 
cedent tieatnient E\nc‘r\ recent ie]>ort 
indicating that ])er cent of 2f)S 
representatue antepartum clinics exam- 
ine the hlucjcl seroIog\^ of ever} ]>ieg- 
nant woman tor svplulis suggests tliat 
c ( )niparati vel v few ( )ut] )at lent dej )ai t - 
mcaits at this lime* iicaal to liavc* this 
point eni])hasi/ed This statement, how- 
ever, is not }et ap])hcaljle to jinvate 
obstetric practice. 

If the prenatal handling of the ]n*eg- 
nant woman has not been successful m 
preventing the infection of the infant, 
the keynote of therapy m the diseased 
offspring is diagnosis and treatment in 
early infancy More is ordinarily to be 
lost by procrastination than by forcing 


treatment. No syphilitic baby is too small 
to receive active arsenical and heavy 
metal therapy in appropriate dosage. 

When the usual diagnostic facilities 
are available, it is not ordinarily con- 
sidered advisable to subject all the off- 
spring of syphilitic mothers to anti- 
syphihtic therapy, until they have been 
definitely diagnosed as being diseased. 
The suspected infant should have, as a 
minimum, a physical examination and 
a blood serologic check at the ages of 
2 weeks, 1 month, 2 months, 3 months, 
6 months, 1 year, and 2 years 

Assuming a perfect mechc()thera])eutic 
approach to the jiroblem of congenital 
syjdiihs control, 3 social and administra- 
ti\e difficulties still lilock our full ac- 
complishnient m tins field ia) Piegiicint 
svphilitic women do not usiicdlv report 
for ])renatal su]>ervision until bile m 
their jiregnaiKv, ( k) a debi} of some 
weeks lietween tlu‘ initud antejiartum 
visit and the onset of anlisv phililic thei- 
ap} is a common occurrenccx and ({ ) 
congeiiitallv svphilitu oftspiing fie- 
(jueiitlv aie not tH*ate(l in ctniy inbiiRv 

In addition to maintaining tuMtinent 
standards, theu‘foie, cdtoit should Ik‘ 
directed, through diild lu^alth and ma- 
ternal welfare agencies, tow<ud hniiging 
the pregnant svphilK woman and Iiei 
newborn hah} soouo iindca inediCcd su- 
pervision, and toward im])roving clinic 
administration to bring a closei co-op- 
eiation Ix^twecMi (;l)st(‘tiu <md svpliilis 
treatmc'iit agencies 

Third Generation Syphilis d'his 
!s an extremely raie occurrence Ac- 
cording to Stokes, “ddie mb comes 
in the establishing of the ])renatal as 
distinguished from the possibly acquired 
syphilis of the second generation mother.'' 
J. C. Clark^^ has reported apparently 
clear-cut cases of congenital syphilis in 
the second and third generations. 
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The Infectiousness of Semen of 
Patients with Late Syphilis 

All important question in the control 
of syphilis is the part played in the pro- 
pagation of the infection by the male with 
untreated or insufficiently treated late 
syphilis. That the semen of such indi- 
viduals might be infectious was first 
suggested by Astruc in 1740 In an 
experimental study of the infectiousness 
of the semen in late syphilis, J. E. 
Kemp^^ obtained 15 specimens from 15 
different individuals all with syphilis of 
4 years’ duration or more and inoculated 
rabbits intratesticularly. These inocula- 
tions were all negative as were popliteal 
lymph node transfers of the originally 
inoculated animals Six of the 15 pa- 
tients were untreated. In the remaining 
9 patients treatment antedated the ex- 
amination of the semen by at least 4 
years. 

Five of the 15 specimens of semen 
from syphilitic individuals were collected 
aseptically and portions of each inocu- 
lated into the posterior chamber of 1 
eye of each of the 2 rabbits which re- 
ceived the intratesticular inoculation 
The control groups comprised rabbits 
inoculated in the posterior chamber with 
the semen collected aseptically from 4 
nonsyphihtic individuals and rabbits in- 
oculated in the same manner i\ith ma- 
terial collected under cleanly but not 
dse]>ti(. Conditions from 4 noiiyiphilitic 
indnidiiaK Fxccpt that the ophthahiiia 
de\ eloped 1)_\ the animals inoculated with 
th{* semen that was not collected asepti- 
cally w'as somewhat more se\ere, there 
w'as ver\ little difference in the appear- 
ance of the e\es of the animals inoculated 
with the semen of syphilitic and non- 
syphilitic individuals. 

In an attempt to determine the reason 
for the belief that semen is more infec- 
tious than the other body fluids of 


individuals with late syphilis, it w'as 
found : 

1. That this belief originated in the 
pre-Wassermann era as an explanation 
of the apparent immunity to syphilis of 
the mothers of congenitally syphilitic 
children. 

2. After the discovery of the trepo- 
neme, attempts to demonstrate its pres- 
ence in the semen w'ere unsuccessful in 
the majority of instances. Nevertheless, 
belief in the infectiousness of semen per- 
sists, mainly for 2 reasons: (a) The 
frequency with which experimental ani- 
mals, inoculated elsewhere with syphilis, 
develop metastatic testicular lesions. This 
experimental observation has been con- 
sidered sufficiently significant to justify 
the assumption of the presence of trepo- 
nemes in the semen, (b) The finding of 
an interstitial fibrosis of the testes in a 
large proportion of patients with late 
syphilis who come to necropsy. The 
demonstration of treponemes by silver 
staining in certain such tests has been 
taken as proof that this type of testicular 
fibrosis is characteristic of syphilis This 
assumption, although as yet unproved, 
has been considered sufficient to permit 
the further assumption that the semen 
of patients with late syphilis may harbor 
the treponeme. 

3 A re\iew of the available literature 
shows that, including our 15 cases, the 
semen of 144 individuals with syphilis 
has been investigated for tlie presence 
of treponemes eititer by dark-field exam- 
ination, silver staining, animal inocula- 
tion, or by a combination of one or more 
of these methods. In 14, or 9 7 per cent, 
of these 144 individuals treponemes were 
demonstrated by 1 or more of the sev- 
eral methods employ ed In 11'^ instances 
It was possible to determine with a cer- 
tain degree of accuracy the duration of 
the syphilitic infection at the time the 
semen w'as e.xamined. SLxty-seven indi- 
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viduals had early syphilis (syphilis of 4 
years’ duration or less) and 52 had syph- 
ilis of more than 4 years’ duration 
Treponenies were demonstrated in the 
semen of 13 of the former group, or 
in 19.4 per cent. The majority of this 
group had untreated florid secondar}" 
syphilis or infectious mucocutaneous re- 
lapses In contrast, in only 1 instance 
(1.9 per cent) w^ere treponemes dem- 
onstrated m the semen of the 52 individ- 
uals with late syphilis. 

In conclusion the author states that 
a review of all the available experimental 
studies shows that treponemes have been 
demonstrated in the semen of patients 
with early syphilis m about the same 
frequency with which they have been 
demonstrated in the other body fluids of 
patients with early s\phihs No adequate 
reason for persistence in the belief of 
the mfectiousiiess of the semen of pa- 
tients with late s\])hihs was found, since* 
tliere is little exidence that any of the 
l)od\ fluids in this stage of the disease 
are fu'(jnentl} infectious 
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OPHTHALMOLOGY 

By Conrad Berens, M D., and Joshua Zuckerman, M.D. 


CYST OF 

ANTERIOR CHAMBER 

Treatment — Roentgen radiation for 
the treatment of an epithelial cyst of the 
anterior chamber which developed post- 
operatively is reported by C. A. Perera.^ 
Five doses of 150 roentgens were admin- 
istered at weekly intervals until a total 
of 750 R. had been given, using 200 kv , 
0.5 mm copper filtration and 50 cm. 
T. S. D. In 2 months, wdien the cyst re- 
formed, a second series of 5 treatments 
was administered, using 108 kv. and 3 
mm aluminum, with 25 cm. T. S. D. 
The cyst disappeared completely. The 
literature and exj^erimental investiga- 
tions reveal that Inpotony w’hich usually 
results from incarceration of the ins or 
of the capsule of the lens following cata- 
ract extraction is an important factor m 
epithelialization of the anterior chamber 
experimental introduction of a flap of 
superflcial corneal tissue into the an- 
terior chamber of rabbits renealed that 
the epithelium which proliferated imine- 
(liateh after the operation, gradualh 
degenerated and disappeared without epi- 
thehalization of the anterior chamber. 

Roentgen radiation for the treatment 
of a c\st of the anterior chamber is also 
recommended In L W ittels “ In this 
case the C)st de\ eloped 14 _\ears after a 
gunshot injury The tension was normal 
and the vision 3/36 After 3 x-rax treat- 
ments of 100 R each at a distance of 
34 cm w'lth a 0 5 mm copper and a 10 
mm aluminum filter, the size of the cyst 
w’as reduced, the pupil became clear and 
vision was restored to 6/12. 


SUPRATENTORIAL 
BRAIN TUMOR 
Localization — C. A. Elsberg'* be- 
lieves that visual tests are clinically 
valuable in localizing supratentorial tu- 
mors of the brain. Examination of 19 
proved cases of supratentorial tumor re- 
vealed that, in lesions of 1 hemisphere, 
the time required for dark adaptation of 
the eye of the opposite side is longer 
than for that of the hoinolateral side ; 
and that if the tumor is located m or near 
the frontal lobe the time required for 
dark adaptation of the eye on the same 
side after exposure to a flickering light 
IS longer than that after a continuous 
light 


SUBGHOROIDAL 
HEMORRHAGE 
Treatment — Posterior sclerotomy 

for the treatment of subchoroidal expul- 
sive hemorrhage resulting from surgical 
or traumatic ])enetrating wounds of the 
e_\ehal] is ad\ocated b\ 1) \ aiH He 

])omts out that, according to Samuels, the 
blood comes from rupture of 1 of the 2 
long posterior ciliar) arteries at its point 
of eiitr} into the perichoroidal space. The 
choroid may be pushed forward b\ the 
blood, other blood \essels in the peri- 
choroidal space ma} be torn, the choroid 
may be ruptured and the intraocular con- 
tents may be expelled \"ail reports 2 
cases and concludes that sclerotoni} nia\ 
save the eye in threatened expulsive sub- 
choroidal hemorrhage resulting from op- 
eration In expulsue hemorrhage lup- 

(383) 
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ture of the choroid occurs and the eye is 
always lost; in nonexpulsive hemorrhage 
no rupture of the choroid occurs. In 
serous detachment of the choroid fol- 
lowing operation, the eyeball is soft; in 
nonexpulsive subchoroidal hemorrhage, 
the eyeball is hard. Examination of 
laboratory material indicates that non- 
expulsive subchoroidal hemorrhage oc- 
curs more frequently after the trephine 
and Lagrange operations than after sim- 
ple iridectomies. 


CONJUNCTIVA 

Burns of Conjunctiva 

Treatment — « The use of mucous 
membrane grafts m cases of burns of 
the conjunctiva has been advocated by 
( ) Thies '' Transplants of mucous mem- 
brane are taken from the lips and applied 
to the hiirnecl area of the conjunctiva as 
soon as ]>osMl)le after the accident. 

Bacillus Goli Conjunctivitis 

Treatment — I'roni liis expeiiments 
with bcaillus coli in rabbits’ eves, \V 
I ( Jhn^t< )n‘' a >i it hides that 1 1 aumatisni 
^etms necessarv in order to enable the 
c»)I(jn bacillus to infect the conjunctiva 
and that this bacillus is readily destroved 
bv jireparatioii of mercurv, c g, I per 
cent yellow oxide of mercury, solu- 
tions of 1 * 20lT) of metaphen or of 
1 8000 of oxycyanide of mercury. 

Gonorrheal Conjunctivitis 

Treatment — L. J. Fernandez and 
R F, Fernandez” treated 8 cases of gon- 
orrheal ophthalmia in adults who had 
only 1 eye affected. In the first case, 
40 grains (2 6 Gm.) of sulfanilamide 
were given daily for the first 3 days in 4 
doses of 10 grains (0 65 Gm.) at 8 a. m., 
1 p M., 6 P. M , and 11 p. m. On the 
fourth day a daily dose was given of 30 


grams (1.95 Gm.), administering 10 
grains (0 65 Gm.) at 8 a. m , 3 p. m , 
and 10 P. M., in addition to local treat- 
ment and 1% drams (5 cc.) of milk 
intramuscularly. On the fourth day after 
2 drams (7.80 Gm ) of the drug had 
been administered, the infection was 
checked. On the sixth day, because gono- 
cocci were still present in the conjunc- 
tival scrapings, the dose was increased 
to 40 grams (2.6 Gm ) daily. For the 
next 3 days gonococci were absent in the 
smear and culture. In the next 3 cases 
in addition to the sulfanilamide only mild 
local treatment and no milk was em- 
ployed The next 2 cases were effectively 
treated with sulfanilamide and irrigations 
with normal saline solution. In the last 
2 cases, sulfanilainide was administered 
without local treatment and the results 
were as remarkable as in the previous 
cases, indicating that sulfanilamide alone 
is effective in combating the disease. 
'Fhev conclude that all patients to whom 
sulfanilamide w’as administered recovered 
m a shorter period of time than those 
treated by other accepted foims of treat- 
ment Smaller doses aie reconmiendcxl 
for patients with lenal insufficuaicy be- 
cause sulfanilamide is excreted slowly. 

Staphylococcic Conjunctivitis 

(' S ( )’Rnen and J If. Allen"^ dircx't 
attention to the stapliylococcus as a com- 
mon cause of conjunctivitis This con- 
dition is usually chaiactenzcd bv bilat- 
eral chnaiic blepharoconjunctivitis, inei- 
bomianitis, excoriations, crusts, and 
scales and sometimes is associated wath 
superficial punctate keratitis Congestion 
and thickening of the caruncle and semi- 
lunar fold are almost pathognomonic. 
Lacrimation is pronounced, discharge 
scanty and marginal ulcers and mild 
iritis may develop In infants, staphylo- 
coccus conjunctivitis has an acute onset, 
is self-limited, and may develop at any 
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time after birth. In adults the disease 
requires prolonged treatment consisting 
of local therapy and immunization. The 
contents of the meibomian glands are 
expressed repeatedly, 2 per cent sil- 
ver-nitrate solution is applied to the 
conjunctiva and local antiseptics are 
instilled at home. Immunization is at- 
tempted with staphylococcus toxoid, 
autogenous vaccine or staphylococ- 
cus antitoxin. Treatment with silver 
nitrate should not be continued over too 
long a period. 

Lupus of the Conjunctiva 

Treatment — A case of lupus er}the- 
matosus of the conjunctiva, associated 
with spots of erythema on the face, is 
reported by P. W Alontgomery The 
lesions in the conjunctiva and in the skin 
disappeared after treatment with sodium 
gold thiosulfate. 

Preoperative Sterilization of 
Conjunctiva 

From his experience in 126 ca^es, 
K F RobitashvilP^* demonstrated that 2 
per cent yellow oxide of mercury is 
the most efifectne drug for preoperatue 
sterilization of the cunjunctual sac 

Trachoma 

Treatment — • Satisfactory results in 
the treatment of the complications of 
traclKana In subconjunctual autohemo- 
therapy ha\e been obtained In E S 
Afartmez 

The injection is administered in the 
upper cul-de-sac Autohemotlierap} is 
effective m the treatment of torpid ulcers, 
pannus and hvpopvon resulting from 
pneumococcus 

Antimony Tartrate — Derkac^- 
treated 50 cases of trachoma by means 
of intravenous injections of freshly pre- 
pared sterile solution of antimony tar- 


trate in addition to the usual local treat- 
ment with copper stick. From 2 to 3 cc. 
of a 1 per cent solution were adminis- 
tered every second day, in a series of 10 
doses, with intermissions of from 10 to 
14 days. Pannus and ulcers of the cornea 
disappeared and ptosis and blepharo- 
spasm w^ere relieved. 

Traumatic Conjunctivitis 

The fact that traumatic lesions of the 
conjunctiva are common in industrial 
cases is stressed by \bla Ortiz.^^ An 
abscess may form from a subconjunctival 
foreign body, and interstitial keratitis 
from a subconjunctival hemorrhage and 
an acute infectious conjunctivitis may 
develop from direct inoculation. 

He advocates examination of the con- 
junctival secretion m every case of 
acute conjunctivitis following trauma, not 
only for therapeutic but also for medico- 
legal purposes He tabulates the periods 
of incubation as follows. Gonococcus, 3 
to 5 davs, pneumococcus, 6 to 12 days, 
diplobacillus, 3 dav s , Koch WTeks bacil- 
lus, 1 to 2 davs, measles, 8 to 12 davs, 
diphtheria, 1 to 5 davs, scarlet fever, 3 
to 5 davs, and trachoma, 7 to 15 davs 

Caustic Burns of Conjunctiva 
and Cornea 

Treatment— It is stated bv W. B 
llubbard^^ that caustic burns of the eye 
should be treated bv irrigation with 
water and weak acids. Moreover, an 
alk<iliiie neutralizing fluid should be 
a\<»ided Ivmplovment of tannic acid 
and other antiseptics (methyl rosani- 
line and silver nitrate) is prefen ed 


CORNEA 

Keratoplasty — Grafts — The results 
of clinical and microscopic studies of cor- 
neal grafts em])loyed m keratoplasty are 
discussed by R Castroviejo A trans- 
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parent graft retains its individuality and 
preserves its ow n cellular elements Opac- 
ification and clouding of the graft may 
result from pcKjr coaptation between the 
margins of the graft and that of the 
cornea of the host, vascularization of the 
graft, incarceration of the intraocular 
structures, or postoperative infection 
(drafts entirely surrounded by dense scar 
tissue usually become opaque. Employ- 
ment of conjunctival flaps is less satis- 
factory than suturing of the cornea. 

Infection of Cornea 

Treatment — M, 1. Fradkin, H. P 
Peketovskii, and L S Levm^^‘ recom- 
mend the use of lysozyme in cases of 
pustoperatne infections of the e}e The\ 
applied It on a cotton pledget directly to 
the wound in l(j case^ of infection follow- 
ing cataract extraction The\ have also 
found It etfectne b} iiistilLitioii in cases 
«>f perforating wounds of the cornea 

Keratitis 

Diagnosis -\ \\ Kat/iudsoiP ” is oi 
the n])inion that fascicular keiatitis is ,i 
lubt'Kiiloiis alkigic manifestation 

Treatment — Iclcwen cases of dendiitic 
ktaatitis <ind 1 of hcqies /osier of the 
coiiUM w(ie siK cessfiill\ tusited In h' 
S( linger^'" 1)\ introducing into the con- 
junctual sac twice a (la\ an ointment 
('ontammg 2 pei cent quinine hisulfate. 

Superficial Punctate Keratitis-- 
Twehe c<ases of siqieificial punctate kera- 
titis were tieated In A Cowan and T II 
Cow aid with a solution of 1 per cent 
potassium iodide containing 1 or 2 
minims of compound solution of io- 
dine, The drops were instilled 3 times 
a day, and packs of Pregl solution 
were repeatedly applied to the conjunc- 
tiva for 10 minutes at a time. As a result 
of this treatment, rapid disappearance 
of the lesions in the cornea took place 
or recurrence was delayed. 


Syphilitic Keratitis 

Late prenatal syphilis with special ref- 
erence to the prevention and treatment 
of interstitial keratitis are discussed by 
H. N Cole and others Clinical results 
are better if treatment is instituted before 
the age of 15 years They recommend 
16 injections or rubs of mercury. Con- 
tinuous therapy for prenatal syphilis is 
the best prophylactic measure Iodides 
are valuable adjuncts for the treatment 
of chronic recurrent interstitial keratitis. 

Cornea Ulcers 

Treatment — Vitamin T herapy — 

From his experiments with animals, 
K Fedenci-^ concludes that cod-liver 
oil ( vitamins A and D) in solution oi 
as a 10 to 50 ])er cent ointment, is 
\aluahle in the treatment of ulcers of 
the cornea 

Jan \an\sek-~ lejioits that the oral 
administration of carotene (\itamm A) 
stimulates regeneration of cornecd tissue 

Lacrimal Gland Extract — ( lood re- 
sults have lieen obtained in nrirgiiicd, 
dendritic and tnu liomatous nlcei b\ the 
mstilliition e\e] \ 2 hoin s of ^ ])cv C(‘nt 
extract of bovine lacrimal gland in a 
solution chemK,dl\ idciitKal with Inimaii 
tc^ars, according to W 11 Melanow ski 


GYCLOPLEGIA 

ddie Use of benzedrine in c \ ck )])k‘gi<i 
is discussed In S J lk‘aCi and W K 
McAdams--^ The} r(‘comnu*nd instilla- 
tion of a solution of 5 per cent homatro- 
pine or 1 per cent atropine followed in 
2 or 3 minutes be instillation of a solu- 
tion of 1 per cent ben/ediine sulfate, 
which m turn is followed, after stweral 
minutes, by a second instillation of the 
homatropine (or atropine) Homatro- 
pine-benzedrine cycloplegia reaches its 
peak in from 50 to 70 minutes and may 
last from 5 to 7 hours Atropinc-ben- 
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zedrine cycloplegia reaches its height in 
an hour, and usually lasts 1 day but may 
last from 2 to 4 days. By comparing the 
depth of cycloplegia obtained by the con- 
ventional use of homatropine or atropine 
respectively with that obtained by the 
benzedrine method, they found that the 
average gam by the use of conventional 
homatropine was 0,035 diopter, and that 
the average gam by use of conventional 
atropine was 0 23 diopter. The mam 
advantage in the use of benzedrine cyclo- 
plegia IS the rapidity of disappearance of 
the cycloplegic effect. 


DISSEMINATED SCLEROSIS 

Treatment — For the treatment of dis- 
seminated sclerosis, G. R. Kamman-^ 
recommends quinine by mouth, sv/eats, 
high-vitamin diet, intramuscular injec- 
tions of sodium cacodyl ate and rest in 
bed. If this treatment does not result in 
improvement, foreign protein therapy 
should be tried 


BIRTH INJURIES 

R I slates that mo.st birth 

injurieb (»f the C(»rnea result from cum- 
pressKjn of the exehall between the nb- 
stetrical forcejjs and tlie loof of the (U'hit 
J )esceinet's nieinbrane ina\ present tears 
three ted \ertiLa]l\ or iKjrizontalh in a 
parallel diiection If these do not heal, 
a([ueous enteis the cornea and permanent 
clouding results Desceinetb membrane 
may be btri])])ed and se])arate(l into flat 
strips letainmg terminal attachments 
near the atpieous Keratoglobus, kera- 
toconus, high degrees of astigmatiMii 
with nnopia and ambl\opia may result 
Jdo\J reports Leases illustrating strands 
of glassy material, persistent pupillary 
membrane, clouding of the cornea, mi- 
crophthalmos, persistent hyaloid artery 
and a glass membrane which developed 


during tuberculous uveitis. He points 
out that the left eye is usually involved 
because left occipitoanterior presenta- 
tions preponderate; that 1 of his cases 
which presented remnants of the pupil- 
lary membrane attached to the posterior 
corneal surface occurred m a microphthal- 
mic eye ; pigment on the posterior surface 
of the cornea and on the anterior surface 
of the lens with remains extending from 
the ins to the cornea result from late 
separation of the cornea from the tunica 
vasculosa lentis which in turn results 
from dela}ed formation of the anterior 
chamber. 


EYE 

Metastatic Carcinoma 

A case of metastatic carcinoma of the 
eye is reported by \V. Kreibig.-” A 
patient, 44 years of age, m apparently 
perfect health, presented nodular irido- 
cyclitis for several weeks associated with 
recurrent hemorrhages into the anterior 
chamber The fundus was normal It 
was discovered that a carcinoma of the 
liroiichus was present The nodules in 
the ins grew rapidly and metastatic le- 
sKiiis ocLiiried in the ribs and scapula 

Endocrine Dysfunction of E>e 

The ocular manifestations of d\sfuiK- 
lion of the thxroid, ])araih\ ruid, intuitar} 
and adrenal glands, and of the pancreas 
and the gonads are discussed b\ A X 
Lemoine-'' Certain ft»rms of glaucoma, 
cataract, m>o])ia, and keratoconirs ap- 
])arentl} are associated with tndoerme 
d\ sfunctioii In h\poth\ roidiMU edema 
of the retina around the di^c and the 
macula and ele\ation of the disc may 
be found 

Fever Therapy (Hyperp>rexia) 
in Eye Conditions 

W W. Weeks and S. A Morns-"'* 
treated a series of 16 eye cases In means 
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of general hyperpyrexia induced with 
the inductotherni in addition to the usual 
local treatment After a complete physi- 
cal examination including chest x-ray 
and laboratory investigation, a high ca- 
loric diet, and 4000 cc. of 0.6 per cent 
saline is administered by mouth the day 
preceding treatment On the day of 
inducing fever a soapsuds enema and a 
sedative are administered and no break- 
fast is allowed Pulse, respirations, and 
rectal temperature are taken every 5 
minutes and the treatment is discon- 
tinued if the temperature fluctuates irreg- 
ularly, and if the puLe goes above 160 
and if resplrat^on^ rise abo\e 45 per 
minute or liecome irregular This senes 
consisted of 3 cases of gonorrheal oph- 
thalmia, 4 cases of intis of probable 
gonococcal origin, 3 cases of iritis of un- 
known eliologN , 1 case of superficial 
punctate keratitis, 1 case of scleritis and 
iritis, 1 case of lueitis; 1 case of tia- 
choma with secondare puuilent sta])hylo- 
cocens c onjunc tie Ills , ancl 2 cases of 
intcisiitial keiatitis Hun conclude that 
phvsical fewer therape is valiiahle in the 
f ocular coinjiliLations of gonorrhea, m 
iiitis, in su])erficial ])nnctate keratitis, 
and m sclentis, hut is of little oi no 
\aliie in cases of trachoma, s}])hilitic u\e- 
itis, and inteistitud keiatitis 

Malaria 

A. K Goldfeder''^^ states that bilateral 
anesthesia or hypoesthesia of the cornea 
IS suggestive of malarial infection of the 
eye and that a greenish-gra\ or bluish- 
gray appearance of the ])enpapillary or 
macular region is pathognomonic of 
malaria 

Irradiation of Eye 
M. Cutler, H. L. Jafife and A, Gross- 
man^ ^ discuss not only the therapeutic 
but also the injurious effects of irradia- 


tion of the eye and suggest the use of a 
protective device to prevent injury. Com- 
plications can be avoided if fundamental 
principles of irradiation therapy, careful 
technic and the use of adequate protec- 
tive devices are observed. They point out 
that roentgen rays and radium are simi- 
lar in their action upon the eye. The 
reaction of the eyelids to radiation is 
characterized by erythema, edema and 
desquamation. The reaction of the con- 
junctiva usually occurs 3 weeks after 
treatment but may appear earlier and 
consist of edema, hyperemia, and epiph- 
ora; conjunctivitis associated w^ith photo- 
phobia and tearing may occasionally re- 
sult. The reaction of the cornea is usually 
slight l)ut a temporary keratitis nia} 
result The reaction of tlic ins, lens 
and the tissues of the posterior segment 
IS negligible if proper irradiation with 
suitable jn'otection is jicrformed Tn cases 
of extensive unoperahle lesions irradia- 
tion IS indicated even if sacrifice of the 
e\e becomes nec(*ssar\' \niong some of 
tile complications of irradiation tlierapv 
are. Loss of cilia, radium necrosis and 
scarring of tlie evehds, obliteiation of 
the forniccs, ectro])ion, dryness of the 
conjunctiva and cornea H‘suhnig from 
(lestnietion tlie lacrimal glands, steno- 
sis of the lacrimal ])iincta, iilceiation of 
the cornea, keratitis and occasional ladio- 
nccrosis of the cairnea with perforation of 
the eyeball, cataract formation ])articii- 
larly m infants and children (following 
x-ray rather than radium theiapv) and 
even in the uiUieated eye if it is not 
properly protected, and detachment of 
the retina The authors recoiiiinend tlie 
use of a prothesis consisting of a layer 
of lead 1 2 mm thick, covered by a sheet 
of nickel between which a thin coat of 
cadmium is interposed This protective 
device is only 1 3 mm thick ancl weighs 
only 10 Gm 
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Pain, in Eye 

Treatment — The application of car- 
bolic acid to the sphenopalatine ganglion 
in cases of neuralgia of the head and face 
is recommended by R. Thurel.32 A cot- 
ton tampon saturated with carbolic acid 
is applied to the mucous membrane be- 
hind the middle turbinate. Frequent 
applications are made for an hour and 
repeated 3 times at intervals of several 
days. The carbolic acid penetrates the 
mucous membrane, and enters the 
pterygomaxillary fossa to affect the 
sphenopalatine ganglion The treatment 
is recommended for the relief of pain in 
cases of episcleritis, subacute and chronic 
glaucoma, neuroparalytic keratitis, iritis, 
vasomotor crises, photophobia and retro- 
bulbar neuritis. 

Senile Changes in Eye 

In a discussion of senile changes and 
degenerations of the human eye, B. 
Rones^'" points out that it is important 
to distinguish senile from pathologic le- 
'.lons Senilitv' may be manifested in the 
e_\e a.s follows' (a) In the eyelids by 
"crow's feet,” resulting from thinning 
of the skin and disappearance of fat and 
muscle tissue beneath the skin, folds and 
jioiiches resulting from the disa[)pearance 
of the elastic fibers, ectropion, entropion, 
h_\ perkeratosis. and .xanthelasma, {b] m 
the conjunctna In pinguecnla, and pig- 
mentation of the conjunctua and limbus, 
(c) m the cornea h) arcus senilis, pig- 
ment on the posterioi surface of the 
cornea, senile marginal atrophy with 
ectasia and rupture of Descemet’s mem- 
brane, and bilateral hand-shaped opacit\ 
of the cornea , (d) in the sclera by fatty 
infiltration, deposition of granules of cal- 
cium salts, degeneration of the elastic 
tissue, sclerosis of the arteries, areas of 
softening and scleromalacia perforans ; 
(^) in the pectinate ligament by thicken- 
ing and sclerosis of the fibers ; (/) in the 


iris by the disappearance of the pigment 
epithelium at the pupillary margin pro- 
ducing an ill-defined border, senile mi- 
osis, rigidity of the pupil, thinning of 
the iris, hyaline degeneration of the fibers 
of the dilator muscle, and sclerosis of the 
blood vessels, and {g) in the ciliary 
body by thinning and deposition of fat 
in the fibers and of calcium granules be- 
tween the fibers, more numerous branch- 
ing of the ciliary processes, resulting in 
an increased volume. Rones concludes 
that during adcancing years the vascular 
changes result in impaired nutrition with 
deposition of fat globules, and in pro- 
liferative and degenerative changes. 

Syphilis of Eye 

Treatment — A discussion of the treat- 
ment of syphilis of the eye is presented 
by D. Kravitz.®^ A patch test for sensi- 
tivity or allergy to arsenic is advisable 
to avoid the Herxheimer reaction The 
most suitable time for treatment of syph- 
ilis is in its early phase. At this tune 
arsphenamine is superior to neo- 
arsphenamine. At first arsenic and the 
heavy metals combined are indicated 
but after 3 or 4 weeks alternate treat- 
ment should be administered Continu- 
ous, not intermittent, courses should be 
continued for 1 \ear after spinal fluid 
and blood Wassennann tests are nega- 
tive .All arsemcals, e.xcept tryparsa- 
mide, are usually contraindicated in 
cases in winch the kidneys are impaired, 
in debilitc , and m advanced cardiovas- 
cular disease Trt parsainide is a pen- 
tavalent ar.semcal, less toxic than any 
other ar.semcal and less likely to produce 
a Her.xheimer leaction Unlike the 
tnvalent arsemcals (arsphenamine or 
neoarspheiiamme'), tr} parsainide is par- 
ticularly \aluable in the treatment of 
syphilis of the central nervous system 
and in cardiovascular syphilis when it is 
associated with cerebral stphilis. It is 
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advisable that the spinal fluid should be 
tested in early syphilis ; if the result is 
negative the test should be repeated in 
a year. Bismuth is particularly useful 
for periostitis of the orbital bones. It is 
safe in cases associated with disease of 
the liver or kidneys in which arsenic 
and mercury are contraindicated Ar- 
senic is better tolerated by children than 
by adults. From 10 to 16 weeks of treat- 
ment with arsenic is usually indicated. If 
improvement does not result, bismuth 
and iodides should be administered. 
Moore is of the opinion that sulfarsphe- 
namine is best for the treatment of early 
congenital s\philis Subdural injec- 
tions of arsphenamine are effective in 
the treatment of s\philitic optic atrophies 
except when they follow' optic neuritis. 
Fever therapy is \aluable in cases of 
optic atropin associated w'lth paiesis 
Cure may be intcr])i(‘ted as eradication 
of all trepoiKnias, disappcamnce of all 
signs ami s\m])t()ins and negative com- 
p]t*ment-fi\ation (if spinal lluid and Idood 

Blood Transfusion in E> e Conditions 

The imc of blood transfusion in 
o] jlithaliiK )l()g\ IS adxocated b\ W (i 
Fie} ' * lie leconimc'nds its use as whole 
blood, or as ciliated liloiad, in cases of 
li( inoplii ha, bemoiihages m tlie retina, 
e(lain])Ma, amaurosm followang loss of 
blot id, inllaminatory lesions of the eye, 
Mliaotis opacities and turbidity of the 
vitreous 111 sMiijjathetic ophthalmia, and 
anttaaoi lueitis In his exjienence blood 
tiansfusion has <ilso been effective in 
tiojjlnc lesions, c g , lattice keratitis and 
dendritic keratitis. He concludes that 
repeated transfusions constitute a valu- 
able nonspecific therapeutic agent in in- 
flammatory trophic lesions of the eye 

Tuberculosis 

Diagnosis — According to A C 
Woods‘*‘» the diagnosis of tuberculosis of 


the eye is based on the character and 
course of the lesion, the tuberculous 
status of the patient, the reaction to 
tuberculin and the exclusion of other 
etiologic factors The uveal tract is par- 
ticularly susceptible to tuberculosis, but 
any structure of the eye may be affected. 
Tuberculosis may present itself in 1 of 
3 clinical manifestations (a) Charac- 
teristic lesions, e g , nodular iritis, tu- 
berculomas of the anterior or posterior 
uvea and miliary tubercles of the choroid , 
(6) lesions of the cornea, iris, or choroid, 
characterized by self-limitation of the at- 
tack, a tendency to recurrence, or (c) 
a group of exudative caseatmg lesions 
particularly of the uvea which may 
destroy the eye Tuberculin reactions are 
significant only wdien strongly positive 
The value of tuberculin is greatest when 
administered over a long ])eriO(l of time 
on the concept of deseusitization 

Treatment — \ Musial and M Lau- 
terstem'^" discuss t!ie therap} of tnbeuTU- 
Icisis of th(‘ eve witli tuberculin. Their 
analysis of 400 cases treated with tu- 
berculin rewealed that tuberculosis occurs 
more freciuently m men between 20 and 
50 years of agt‘, particularly in agneuF 
tural populations Kerati iconjunctiv itis, 
indocv'clitis, ancl cliorioiadinitis occurred 
most fr((|iientl\ Old tuberculin W'as 
more effc‘cti\(‘ than tebeproteiii ( )f tlu' 
400 cases, 220 were cured, 155 improved, 
and 25 iimmpro\ed 

\ Woods and \[ If Randol])h*‘'" 
treated 175 cases of tubeuulosis of the 
eye with tuberculin They conclude that 
the desensitization theory of the action 
of tuberculin is correct, and that tu- 
berculin should be administered for a 
minimum of 2 years and should be dis- 
continued only if the skin has become 
almost totally nonreactive and the lesion 
in the eye has become quiet for a period 
of a year or longer Cutaneous sensi- 
tivity should be tested at 3-month periods 
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and tuberculin therapy again instituted 
if cutaneous sensitivity recurs. 

Keratomalacia — Vitamin Deficiency 

According to J. Vanysek^^ all cases of 
keratomalacia studied in the Brno Clinic 
resulted from deficiency of vitamin A 
and developed xerophthalmia Admin- 
istration of carotene resulted m rapid 
improvement. 

War Gases 

T reatment — V. Clemmesen*^^ sug- 
gests methods ot treatment and protec- 
tion of the eyes against gases employed 
in war The gases may be divided ac- 
cording to their actions, as follows* (a) 
Tear gas (chloracetophenon) ; for which 
a solution of 2 per cent sodium bi- 
carbonate or a solution of 0 4 per cent 
suWte in water and glycerine 1 part to 
4 is of assistance, (b) sneezing gas 
(arsenic) , for which irrigation of the 
e}e with a mild alkaline solution is 
effectne; (r) gases affecting the lungs 
(phosgene, diphosgene, and nitrochloro- 
form, the green gases) ; for w'hich boric 
acid solution and mild alkaline solu- 
tions and ointments are r»f assistance, 
and ( tl ) gases irritating the skin 
(mustard gas, \elIow gas); for which 
protection is afforded In rubbing chlo- 
ride of lime ( calcuiin h\p<»chlonte ) 
into the skin of the c\elids or by wear- 
ing gas masks Mu^tard gas produces 
lht‘ stnerc'st lesions of all, (f , coiijuiK- 
tiMtis, o])acities and iilct rations of the 
cornea, perforation and blindness Al- 
kaline solutions and ointments con- 
taining calcium carbonate and lime 
waiter aie recommended 


EYELID CHALAZION 

A. V LotiiA’^ reports a case of re- 
current chalazion which on microscopic 
examination pr()\ed to be a basal-cell 
carcinoma. 


EXOPHTHALMOS 

Ghioroma of Orbit 

A case of exophthalmos which re- 
sulted from a chloroma of the orbit 
occurring in a boy 4 years of age is 
reported by A. D. Frost.*^- This type of 
tumor is part of a myelogenous leukemia, 
diagnosis of which is made from the 
blood picture and the presence of tumor 
masses containing embryonic myeloid 
cells. Roentgen irradiation is the most 
satisfactory form of treatment, and 
blood transfusions are of value. In 
suspicious cases, not only a routine blood 
count but also a complete blood study 
should be made, using supravital stain- 
ing method 

Unilateral Exophthalmos 

Etiology — An analysis of a series of 
71 consecutive cases of unilateral exoph- 
thalmos in order to determine the etio- 
logic factors is presented by M E 
Randolph."^'^ He classifies the causes as 
follow’s (a) IMahgnant tumors, wdiich 
may be primary, orbital, metastatic or 
extensions into the orbit; (b) benign tu- 
mors, which may be primary, orbital, 
nonmflammaton extensions or muc( >- 
celes, (c) inflammations of the orbit, 
((/) traumatisms of the orbit, and (C) 
exoplithalmos resulting from unknow n 
causes Diagnosis was confirmed In bi- 
ops\ m 42 cases A clinical diagnosis 
was made in 29 cases based on the result 
of irradiation, antis\pliilitic therajn oi 
on the disc{»ver_\ of a pnmar} lesion 
elsewhere in the body In the group (jf 
malignant tumors there were 15 primarv 
tumors of the orbit, 10 sarcomas, 2 dural 
endotheliomas, 1 niixeii tumor of the 
lacrimal gland, and 1 neurolikistoma of 
the optic ner\e, 6 patients had metastatic 
tumors of the orbit, 3 of which were from 
the breast, 1 from a sarcoma from the 
femur, 1 from a myeloma of the humerus 
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and 1 from a neuroblastoma of the 
adrenal ; 10 patients presented tumors 
involving the orbit by direct extension, 
5 were basal-cell carcinomas arising from 
the eyelid and inner canthus, the re- 
mainder were sarcomatous or carci- 
nomatous extensions from the sinuses or 
nose In the group of 8 benign primary 
tumors of the orbit, 5 were angiomas, 1 
a sebaceous cyst, 1 a recurrent fibroma, 
and 1 a recurrent lymphoma , of the 4 
noninflammator} conditions involving the 
orbit by extension, 1 was an angioma 
arising from the right antrum, 1 was an 
ossified fibroma of the frontal bone, 1 
was a case of pulsating exophthalmos 
improAcd b\ ligation of the left internal 
carotid artery and 1 was an encephalo- 
cele ; of the 5 cases of mucocele of the 
orbit, extension aiose from the sinuses 
In the group of 10 inflammations of 
the orbit, 4 were gummas In 4 patients 
the inflammatoiw nature of the process 
was iKJt recognized until operation w'as 
performed Theie were 3 cases of cellu- 
litis of the 01 bit arising from sinus in- 
fection In the gioii]) of 3 cases of 
trauma of the* oihit. letrobulbar hemoi- 
iliage pr()(luct‘(l unilat(M*al exophthalmos 
In tli(‘ group of cases of piojitosis le- 
sulting from unknown causes, (> weie 
diagnoMMl a^ tumor ol tlR‘ orbit, bin the 
{h<lg^o^ls was not conlirnunl Randol])!! 
concludes that sat comas aie the most 
common of the* piiman tumors of the 
orbit and the most frcHjuent cause of uni- 
lateial t‘\ophthalmos in childien, angi- 
omas aie the most frcMpient of the benign 
])rimar\ tumors of the orbit, and that 
metastatic tumors of the orbit are rare 


INTRAOCULAR FOREIGN 
BODY 

Treatment — From an analysis of 300 
cases of intraocular foreign bodies, W. 
H Stokes^ concludes that the presence 


of a retained foreign body in the eyeball 
does not necessarily indicate enucleation 
because such foreign bodies are often 
well tolerated in the anterior chamber 
and 111 the posterior coats of the eye A 
foreign body w’-as retained in 101 cases 
for a period of from 1 month to 35 years 
Of these, 60 developed total permanent 
loss of vision, wdiile 22 cases (in 13 of 
which the foreign body was not removed) 
retained good vision Retention of a for- 
eign body in the vitreous usually results 
m loss of vision Sympathetic ojihthalmia 
did not occur in any case of retained 
foreign body but did occur m 2 cases 
followung the extraction of the foreign 
body Foreign bodies m the anterior 
segment should be reiuoxcd by the an- 
terior route, foreign bodies m the pos- 
terior segment through the sclera after 
the ap])lication of diathermy around the 
w ound 


GLAUCOMA 

Treatment — Opticociliary neurot- 
omy in cases of ])ainful alisolute glau- 
eoniti is 1 ecoiumended 1)\ R h' 

The o])eiation is also valirilile in cases 
ol phthisis ])ull)i when a ])i ostlu^sis m to 
be worn, jirovided tin* (langcs* ol s\in~ 
])athetic o])litlialuiia is absent 

Gon/otomy - ™ TIic‘ utili/<ilmn ol tlu* 
binocular coineal inici osco])C‘ to obt.ini 
magnilRatiou is hr omnuiuk^d 1)\ ( ) 

BaikaiF’* for ojiemng ScIiKmuiu's canal 
in cases of chiomc sim])le glaucoma 1 lis 
technic is as fullowss V Iielmet is worn 
to which is attached a binocular corncsd 
microscope The microscope is steadied 
w'lth the left hand, tlie little finger of 
which rests on the ])atient\ head A 
surgical contact glass is a])phed to tlu‘ 
eye and steadied by a double-jiionged 
probe which fits into 2 dejiressions on its 
surface. A narrow beam of light trans- 
illuminates the limbus and the angle of 



OPHTHALMOLOGY 


393 


the anterior chamber. The knife held in 
the right hand is guided across the cham- 
ber by direct vision through the contact 
glass until it reaches the magnified angle 
of the anterior chamber. The point of 
the knife is inserted exactly at that por- 
tion of the trabeculum which covers 
Schlemm’s canal and an incision, a few 
millimeters long, is made along this line. 

Incarceration of Iris — From their 
results in 22 chronic, 13 acute and 14 
complicated cases of glaucoma, L. Week- 
ers and J. Fanchamps"^” conclude that 
operations for glaucoma in which the ms 
IS incarcerated are the most effective 


IRIS 

Iridocyclitis 

H. Lagrange and J. Goulesque^'^ re- 
port 3 cases of iridocyclitis associated 
with focal infection. Although 2 were 
syphilitic, specific therapy did not im- 
pro\e the condition The iridocyclitis 
impruxed after operation on the nasal 
accessory sinuses which were diseased m 
all 3 cases The focus of infection in the 
sinusCN seems to act as a sensitizing agent 
producing an allergic reaction m the 
reticuloendothelial structure of the u\ea. 

Prolapse of Iris 

Treatment — -Simple excision of 

traumatic piolajise of the ins without 
making a conjunetnal fiap is ad\ocatcd 
In j Kolacnv’^*^ The advantages are 
that corneal astigmatism is avoided, heal- 
ing is moie rapid, and the cosmetic effect 
is hettei 


LACRIMAL DUCT 
Stenosis 

Treatment — Sven Larssoii"'^^ per- 
forms intranasal surgery for the treat- 
ment of Congenital atresia of the naso- 
lacrimal duct. He recommends removal 


of the anterior portion of the inferior 
turbinate, and incision of the nasal mu- 
cous membrane over a probe inserted 
through the lacrimal sac. 

Lacrimal Punctum — Eversion 
Treatment — Excision of a rhom- 
boidal strip of conjunctiva from the 
nasal half of the border of the eyelid for 
the correction of eversion of the low^er 
lacrimal punctum is advocated by P, E 
Tikhomirov.^^ 

Lacrimal Sac — ^Visualization 
With Lipiodol 

According to E. W. Spackman,^- the 
injection of lipiodol follow^ed by roent- 
genographic examination assists in the 
detection of pathologic conditions of the 
lacrimal apparatus This method is par- 
ticularly helpful in cases of: (a) Congen- 
ital deformities, (b) inflammatory proc- 
esses in the w’all of the orbit or of the 
lacrimal bone, (c) atresia of the duct, 
{d ) obstructions of the sac, dilatations, 
adhesions, contractions, pressure and 
distortion of the sac, or of the naso- 
lacrimal duct, (r) fistulas, (}) malig- 
nancy, and { g ) deformities resulting 
from cicatrization of local w'ounds and 
traumatic rupture. Spackman recom- 
mends slow injection of to 1 cc of a 
mixture of ecjual parts of lijiiodol and 
sterile olne oil into the lower puiiLtum 


LENS 

Dinitrophenol Cataracts 
Etiology — ^II Barkan and j \\' 
Bettmaii'^'** report a case of so-called dmi- 
tropheiiol cataracts w Inch developed wuth- 
out the ingestion of dinitrophenol These 
cataracts developed m both eves of a 
woman, 23 vears of age, who had taken 
“Slendrets” for a week History re- 
vealed that she had taken other drugs, 
too (ergot about 2 }ears before and qui- 



394 


OPHTHALMOLOGY 


nine about 3 months before being exam- 
ined) and had had some febrile disease. 

Cataract 

Prevention — Vitamins — According 
to S. R. Gifford/"**^ there is no known 
nonsurgical treatment that will cure cat- 
aract once It has formed but vitamins 
liberally used may possibly prevent its 
formation or arrest its progress. 

Water — -According to E Jackson,*'’^ 
daily ingestion of water in large amounts 
arrests the development of lenticular 
opacities m elderly persons. 

Treatment — M, J. Blaess^^ reports a 
series of 37 cases of soft cataract which 
were aspirated by oral suction after dis- 
cission of the anterior capsule had been 
performed several da\s previousl}. 

Vitamin C — Seven cases w'cre treated 
for senile cataracts by \\ Dcrkac*^” by 
the local ap[)lication r)f vitamin C, only 2 
of winch were treated over a long period 
of time Iin])io\ed Msion resulted from 
instillation or suhconiunctual injeUion 
ot Mlamm (’ ScMre rc'action followed 
mtiMucular mjt*ction 


MUSCLES 

Heterophoria 

In a disLUssion of the relationship of 
lutanpliona to di\ci<^ence and coiner- 
gence, 1" J{ I laessler'”*'^ concludes that 
tlu^ degiee ol exophona or esophuna is 
not determined b\ a balance between di- 
\ergence and convergence as expressed 
in the usual clinical measurements His 
conclusions are based on a senes of 
lOOO cases 

Divergence Insufficiency — Accord- 
ing to A. DeH. Prangen and F. L. P. 
Koch^'*^ divergence insufficiency is re- 
sponsible for many cases of asthenopia, 
particularly m the use of the eyes for 
near vision. The usual findings in di- 


vergence insufficiency are homonymous 
diplopia ill all fields of distant vision but 
not of near vision, normal excursion 
movements, weakness or absence of di- 
vergence power, esophoria for distance 
and near but greater for distance while 
the convergence may be normal or greater 
than normal From their observation of 
4 cases of divergence paralysis they con- 
clude that a cerebral center exists for 
control of divergence. They found that 
prisms base out incorporated in the cor- 
recting lenses to correct the horizontal 
imbalance and vertical prisms to correct 
the vertical imbalance are helpful 

Limitation of Motion of Muscles 

Tenon’s Capsule Transplant — An 
operation for the correction of I)Ost- 
opcrati\e deviation and limitation of 
motion of the cwehall resulting from tin- 
desired adliesions between the muscle 
and the sdera has hca^n (Uwised In G 
Berens Reformation of adlu'sions is 
])ie\ente(l b) nisei Img a i)U‘Ce of 'renoiBs 
ea])sule, alioiit 10 mm s(|u,iu\ wliuli has 
been excised , 111(1 re\(os(‘(l so that its 
smooth vScltMal siiifate Iu‘s un(kn the 
muscle, siituied into place 1)\ cpisdcnal 
siitnies Till' muscle opemtion is tlum 
comjilcded iii tiu* usual inannei Satisfae- 
toiy rc‘siilts w(‘rc‘ ol)t,iiiu‘(l in 3 ])alients 
who had secondai) dnergcMil stiahisinus 
One case was mi])ioved bv fuamig Tc‘n- 
ons capsule laterally so that it could be 
drawn towmd the cornea and stiteluHl to 
the sclera to cover the rouglien(‘(l area 

Paralysis of Muscles 

S- Kahoun^^ reports a case of carbon 
monoxide poisoning, wdiich 2 days aftei 
inhalation of the gas developed paralysis 
of the muscles and inflammation of the 
optic nerve The levator of each upper 
eyelid was affected later. Recovery took 
place in 12 days 
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OPHTHALMIA 

Gonorrheal Ophthalmia 

Treatment — J. C. Geiger and R. W. 
Burlingame^^ recommend routine ad- 
ministration of typhoid vaccine for the 
treatment of gonorrheal ophthalmia. Ten 
million organisms of commercial B. ty- 
phosus vaccine are administered intra- 
venously into the anterior fontanel This 
nonspecific protein therapy produces 
hyperpyrexia of from 4 to 5 degrees, 
which may return to normal within 6 
hours. The vaccine is given every 24 
hours and if the temperature does not 
rise above 104'' F the next dose is 
doubled ; if the temperature does rise 
above 104° F., the initial dosage is re- 
peated and the subsequent dose of vac- 
cine is similarly determined. Vaccine 
given for 4 days is usually sufficient, pre- 
ceded by intramuscular injection of 
adrenalin If increase of purulent secre- 
tion in the conjunctiva returns, 3 days 
after tins course injections of vaccine are 
repeated gi\ing the same dosage as the 
last injection until all eMdence of con- 
junctnitis has disapjieared, and 3 smears 
at 24-huiir intervals are negative The 
appeal ance of the eye 24 hours after the 
injection of \aceine is remarkable, the 
amount of ])Us diminishes and the swell- 
ing subsides The usual local treatment 
IS continued Although neither rigors nor 
elevation of the temperature may occur 
in the newborn, the results are beneficial 

Ophthalmia Neonatorum 

Prophylaxis — The use of a solution 
of 1 pel cent silver acetate as a prophy- 
lactic for o])hthalmia neonatorum is ad- 
vocated b} C RamboA’‘ because it is 
safer than siher nitrate Solutions of 
silver nitrate ma\ become concentrated 
by evaporation so that injury to the cor- 
nea may result when instilled into the 
conjunctival sac but the solubility of 


silver acetate is such that a solution 
stronger than 1 per cent cannot be made 
at room temperature. 

E. Cecchetto^'^ considers the Crede 
method of instillation of a solution of 1 
per cent silver nitrate not only inef- 
fective for prophylaxis but also dangerous 
to the corneal epithelium. He advocates 
wuping the margins of the eyelids with 
cotton dipped in sterile salt solution 
or boiled water. If conjunctivitis re- 
sults, the eyes should be treated by irri- 
gation with a solution of oxycyanide 
of mercury, and introduction of atro- 
pine ointment. Antigonococcic vac- 
cine is also recommended 


OPTIC NERVE 
Toxic Amblyopia 

Treatment — According to W. F. 
Duggan, cases of tobacco amblyopia, 
without optic atrophy, respond to intra- 
muscular injections of acetylcholine 
about as well as to intravenous injections 
of sodium nitrite. How’ever, the effect 
of sodium nitrite is more prolonged and 
improvement in \ision i:^ more rapid. 

Optic Nerve, Atrophy — 
Leber’s Disease 

Four cases of Leber's disease iii 1 
family are reported by J. E Raaf and 
H L Bair In 2 of the older patients 
the bitemporal character of the tield de- 
fect and in 1 patient m wfiioin tlie disease 
w^as acute, the homonymous position of 
the scotomas were suggestive of a lesion 
in the optic chiasm rather than in the 
optic nerve Roentgenologic examina- 
tion of the sella was negative and evi- 
dence of pituitary d\sfunction in these 
cases w^as absent. 

Syphilitic Optic Nerve Atrophy 

Fever Therapy — In a discussion of 
fever therapy in ophthalmology, L 
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Hambresin®" points out that fever ther- 
apy produced by malaria or sulfur in 
oil is the only treatment of value in syph- 
ilitic optic atrophy. Fever therapy is 
also effective m keratitis, uveitis, and 
postoperative infections. 

Neuromyelitis Optica 

Two cases of neuromyelitis optica as- 
sociated with marked loss of vision which 
resulted in complete recovery of vision 
but in incomplete recovery from the 
myelitis are reported by S. H McKee 
and F L McNaughton.^^ In the first 
case, a male, 34 years of age, with a his- 
tory of coryza developed rapidly pro- 
gressing, bilateral blindness, limitation 
of upward gaze and lateral nystagmus. 
The fundus was normal and the spinal 
fluid presented some evidence of an in- 
flammatory process A diagnosis of 
neuromvelitis optica was made wdiich 
w’as later confirmed In the second case, 
a male, 41 years of age, presented visual 
disturbanccN, fir.^t in 1 e}e and then in 
the other, accompanied by diminished 
sensituiU of the cornea in 1 eye After 
the s}niptoms of myelitis had appeared 
chiinges weie found in the fundus but 
the spiiicil fluid w'as negatue Inconi- 
])lete reco\er} resulted. The following 
treatment was administered’ in the first 
ease, a high caloric, high vitamin 
diet, an alkaline tonic and 60 grains 
(4 Gm.) of potassium iodide daily; m 
the second case, a high vitamin diet, and 
dail\ doses of calcium gluconate in- 
jected intravenously during the acute 
stage. 

Papilledema — Intracranial Disease 

E. W. Newman^^ discusses the value 
of ocular manifestations of intracranial 
disease. He studied 42 cases of intra- 
cranial disease in children and juveniles 
and found that papilledema occurred in 
95.2 per cent, loss of vision in 23.8 


per cent and nystagmus in 21.4 per cent 
of the cases. Newman stresses the im- 
portance of these findings which suggest 
intracranial disease 


ORBIT 

Artificial Trochlea 

W. Wegner^ ^ restored a trochlea 
which was destroyed by a blow sustained 
while skiing. An incision m the skin 
was made and the displaced muscle was 
attached to the orbit by means of an 
artificial trochlea constructed from a loop 
of a nonabsorbable suture material called 
synthophil Function was satisfactorily 
restored. 

Retrobulbar Tumor 
Diagnosis — Manuel Oribe^^ advo- 
cates injection of air retrobulbaily to 
assist m the differential diagnosis by 
x-ray between encapsulated and infiltrat- 
ing tumors of the orl)it. Tlie procedure 
IS as follows By means of a 10 cm 
needle introduced along the outer margin 
of the orbit, from 15 to 30 cc of air 
are injected to produce exophthalmos 
Puncture of the conjunctival sac or of 
the tumor must be avoided The exoph- 
thalmos usually disappears within 4<S 
hours 


PERIMETRY 
Colored Test Objects 

The use of colored test objects lu 
clinical perimetry is condemned by A 
Magitot and A Dubois-Poulsen Thev 
state that m all cases in which a scotoma 
for color is present a corresponding sco- 
toma for white can be found by using 
test objects of suitable size The use of 
a 1 to 1 5 mm test object for the zone 
between 10 and 30 degrees and a 3 mm. 
test object for the zone between 30 and 
90 degrees is recommended. 
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REFRAGTION^GYGLOPLEGIA 

I. S. Tassman'^^ recommends the use 
of atropine-paredrine or homatropin- 
paredrine solution for cycloplegia. His 
method is as follows: about 4 minutes 
after instillation of 1 drop of a solution 
of 1 per cent atropine sulfate, in patients 
under 16 years of age, or 1 drop of a 
solution of 4 per cent homatropine hydro- 
bromide in older patients; 1 drop of a 
solution of 1 per cent paredrine hydro- 
bromide is instilled into the conjunctival 
sac In some cases a second drop of 
paredrine is instilled. The maximum cy- 
cloplegic effect is produced in 60 min- 
utes. No increase in the intraocular ten- 
sion, irritation of the eye or of the nasal 
mucous membrane was observed. Rapid 
recovery from the effects of homatropin- 
paredrine cycloplegia usually occurs so 
that the eyes can be used normally in 8 
hours After atropine-paredrine cyclo- 
plegia the e\es may be used in about 
3 days 


RETINA 

Detachment of Retina 

Prevention — According to A E 
MacDonald”’^ cxccssne lifting strain is 
an iiniiortant factor in the etiology of 
idiopathic detachment of the retina Lift- 
ing of weights results in increase in the 
intracranial pressure which ina\ be trans- 
mitted along the subdural and subarach- 
noid spaces to obstruct the central retinal 
veins Excess fluid may thus collect in 
the retina and in the mtraretinal spaces, 
producing detachment 

Treatment — According to II. 
Langdonp"" batisfactory results were ob- 
tained in 4 out of 5 cases of detachment 
of the retina by treatment wath Shahan*s 
thermophore. The application of the 
thermophore is preceded by exposing the 
sclera corresponding to the area of the 
detachment, puncturing it wnth a von 


Graefe knife in 1 or more places to 
evacuate the subretinal fluid and making 
multiple 1 -minute applications of the 
thermophore with a 2 mm. tip at a 
temperature of 165 degrees. Both eyes 
are bandaged, the patient is kept quiet 
for at least a week, and in bed a week 
longer. Stenopeic spectacles are w^orn 
for at least 6 w^eeks after operation. 

Diabetic Retinitis 

The kidney function in 20 cases of 
diabetic retinitis was investigated by S. 
Hanuni and K. Brochner-Mortensen 
Only 1 case revealed impairment of the 
kidney function Blood tests for creatinin, 
urea and uric acid were normal in 19 
cases. 

E. Heinsius"'^ encountered typical eye- 
ground changes in 45 of 221 cases of 
diabetes. Changes m the retina usually 
occurred when the blood sugar concen- 
tration w^as between 150 and 350 mg. 
per cc. About 50 per cent of the patients 
with diabetic retinitis had normal or sub- 
normal blood pressure Hypertension in 
diabetic patients did not necessarily pro- 
duce retinitis 

Retinitis in Pregnancy 

Prognosis — J F. Schultz and C S 
O’Brien”*'^ discuss the diagnosis, prog- 
nosis and management of retinitis in 
pregnancy They report 47 cases which 
were associated with Inpertensive tox- 
emia m 2365 cases of pregnane} Hyper- 
tensive toxemia of ]wegnanc\ is charac- 
terized b\ ekwatnni of blood pressure 
and albuminuria and b\ angiospasm and 
angiosclerosib of the retinal vessels ac- 
companied by edema and retinitis About 
one-third of the patients who w^ere toxic 
complained of Msual disturbances and 
the extent of the changes in the retina 
seemed to parallel tlie degree of Inper- 
tension with its associated toxemia. Pa- 
tients who presented normal fundi or 
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only angiospasm presented no evidence 
of permanent damage to the kidneys post' 
partum. Patients with angiosclerosis or 
retinitis presented evidence of permanent 
damage when examined 4 months after 
delivery. Schultz and O’Brien deduce 
that the prognosis for patients with or- 
ganic changes in the vessels of the retina 
or with retinitis is not favorable. Pa- 
tients who pi'esent normal fundi or 
angiospasm should be treated conserva- 
tively, but if angiosclerosis or other or- 
ganic changes in the vessels of the retina 
appear the uterus should be emptied 

“Retinitis Pigmentosa Syndrome” 

E B Streiff and C. Zeltner”^ report 
a case of Laurence-Moon-Baidet-Biedl 
syndrome characteriz.ed by mental re- 
tardation, adip()s(jgenital dystrophy, poly- 
dact}ha and peiipheral tapetoretinal de- 
generation of the t\pe found in retinitis 
])iginentosa Consanguinity in tlie paients 
occiinacl in 24 per cent of the cases 


TRACHOMA 

Treatment — L A Jiilianelle, JC 
Sol), J I" Sniilli and \ C f-ange''“ 
upon the la^nll^ of tlicir (‘\])cnnicnts 
with antimony potassium tartrate on 
tliecoiiisc of iiMLlioiiia T1 k\ ioiind that 
lailar emetic inactnates tlie mius of Ira- 
clioma lu vihi) It setmis that clinically 
tartar emetic, adnnnisteicd mlracenoush , 
mac lie henc'ficKd in cases of long-stand- 
ing tiaclioma picuenting scarred tarsal 
conpiiKtna in which local treatment 
iisatilly pr< ifluces an exacerbation, in cases 
which present papillary hypertrophy, in 
cases of sec ere infiltrations of the cornea 
and in cases of ulceration of the cornea 


TRIGEMINAL NERVE 
NEURITIS 

Treatment — Three cases of nasal 
nerve syndrome which were relieved by 


tuberculin are reported by C. Charlin 
Two of these were relieved simply by a 
Mantoux test performed m the course of 
a routine examination. The third patient 
affected for a period of 12 years by 
essential neuralgia of the trigeminus was 
relieved after prolonged treatment with 
tuberculin. Neuritis and neuralgia of the 
trigemmous or other nerves may arise 
from tuberculosis of the ganglion. Char- 
lin recommends performing a tubeixuhn 
test in all cases of nasal nerve syndrome 
before attempting any other form of 
treatment 
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LARYNGOLOGY AND DISEASES OF THE NECK 
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LARYNX 

Anatomy and Physiology — Ven- 
tricle of Morgagni — Freedman^ re- 
views the structure of the region lo- 
cated betw^een the true and false cords 
of the lannx In man, the lar}ngeal 
ventricle exists usually m the form of a 
shallow, slit-like citl-dc-sac, Phylogene- 
ticalh, It IS \estigeal and represents in 
man tlie remains of the ventricular air 
sacs of the Iai\nx ])resent in other verte- 
brates Accoiding to Freedman, the 
function of \entrKiiIar sacs is that of an 
“oilcan of the \ocal cords ’ He ex])lains 
that the clcMiing effect on the \oice as 
(.ominonh pioduced In the dunking of 
w<iter or swallowing of salua is <lue to 
the efftxt of the attending ])h\siologic 
iiioxeinents of the lai\n\ upon the sac- 
cule TIik consists ot a compression ot 
the s<iccule to “s([nee/e out the last (hop 
of \alnahle nnuus to lulirKate and cool 
(jtt the o\eiexcited \ocal cords’' His 
plusiologu conce])t is intriguing, hut 
highly iinprol)<d)le , actually, the high de- 
giee of de\ elo])ment of s])eech in man is 
associated with retrogressive changes of 
the lar\nge<d air sacs 

Diagnosis — Roentgenologic Exam- 
ination — A com])reliensive and skillfully 
prepared inonogra])!! I)y \\ aldapfeH on 
peroral roentgenography of the laiynx 
appears this year Although some ques- 
tions may arise regarding the merit of 
this '‘laboratory’' procedure as another 
adjunct to the present day methods in 
( 400 ) 


the diagnosis of laryngeal disease — and 
there are isolated instances undoubtedly 
in which such an examination may be of 
assistance — the procedure is of great 
academic interest to the lai^mgologist 
The method is relatively simple : After 
applying a topical anesthetic to the hypo- 
pharynx, a properly encased and prop- 
erly shaped film, its surface m the lateral 
])lane, is inserted into the hypopharjnx 
The length of the film corresponds to the 
length of the larynx (fnjin tip of epi- 
glottis to inferior liorder of cricoid carti- 
lage) , its width differs, conforming to 
the pvrainidal shaiK‘ of the Ipcpopharynx 
lly directing thc^ roentgenrays from in 
fiont of the lai\nx against this film, a 
roentgenogram of the laiwnx m obtained 
This antero])ostc‘nor siud\ is enlianced 
I)\ the chnnn.ition of the xertehral col- 
umn from the negatne ddK‘ interpreta- 
tion of such a negatne is subject necc‘s- 
saril\ to an intimate understanding of 
the vStructiire of the larynx in every 
res])ect 

Pyocele 

Surgery — Freedman (loc cif ) makes 
tL most instiTictnc lejxirt, j^rohably the 
first, of a pyoccic of a ventricular a])pen- 
(lix or sac of the larynx Its clinical 
(preoperative) ajipearance was that of a 
neoplasm of the false cord and ventricle 
of the larynx; repeated liiopsies revealed 
evidence only of chronic inflammatory 
changes Exploratory thyrotomy was 
performed with the view in mind of do- 
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iMg 1 — The lar>nx before operation, showing a tumor on the anterior half of the lett \<ical 
cold, \entricular band and subglottic region It also shows fixation of the left \ocaI cord 
(Lar> ngoscopic picture) (Freedman Arch Otolar> ngology ) 



Pig 2 — r>ocele of a congenital air sac of the \entricle of the lar>n\ The drawing repre- 
sents the th>roid cartilage split open for lar\ ngufissui e, showing the tiiuiur on the lett \ocal cord 
The air sac is diagiammaticalh showm in stippled lines in the right upper pai t of the picture 
(Fieedman Arch Otolar\ ngolog\ ) 


2G 
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ing a laryngectomy if indicated. The 
author’s description of the last stages 
of the procedure is potentially a classic, 
''When the mass was freed from its an- 
terio-r and superior attachment to the 
thyroid cartilage there was a gush of 
thick yellow pus. On carefully explor- 
ing for the origin of this pus I saw a 
gaping, velvety, puckered mucous mem- 
brane-like opening This finding was so 
unexpected and unusual that I asked my 


hyoid bone upward and outward to- 
ward the external audito^ry meatus of 
that side, to end in a blind sac Re- 
covery was uneventful. 

"Exploratory” thyrotomies as such are 
performed infrequently by skilled laryn- 
gologists. But thyrotomies and laryn- 
gofissures are quite commonly resorted 
to in certain well-defined diseases of 
the larynx In this case, an "explora- 
tory” procedure was of unquestionable 



1 ^ 1 — Sat nt .1 ])N(»Lclo The lowei i)art is the o])eii tnd, whiih u )ininuiiu alt s with iht 

wiitiuk /i ’ — i uiHui mass c\tisttl at ()i)ei,iti()ii Tlie black lioii/oiit^il Imc lunnmi' atiuss the 
n iitei nt the ph()t(j^i apli lepustnts the tnti.ince to the xeiitiule 1 he luu and laNe tntds 
pailh ui»la(td 1j\ tuiiua (I'uctluian Aitli Otolai v ) 


assistcint wliat he thought I had en- 
countered Whthoiit any hesitation he 
Miggested that I had cut the esopliagus ! 
M} second assibtant, \\lio had a better 
knowledge of the more intimate struc- 
tures of the neck, hinted at a severed 
thoracic duct, since we were w^orking 
on tlie kdt side 

“I decided to exjilore further m order 
to sec whether I had merely cut the 
channel that conveys gross food to the 
stomach or had been so indiscreet as to 
sever the finer duct, which carries the 
essence of digestion to the blood stream 
This opening admitted the little finger 
comfortably. A probe passed into it 
traveled along under the ala of the 


merit Though the designation “explora- 
tory” to an operation on the larynx liy 
the external route is a dangerous one, 
nevertheless, there is a need for it m the 
practice of lar^ngolog) Its indications 
should be very strict 

Stenosis 

Treatment — With improvements in 
the treatment of laryngeal di])htheria, 
cases of stenosis of the larynx following 
this disease have l^ecome more and more 
infrequent. The same may be said re- 
garding the incidence of cricoid cartilage 
destruction resulting from too liigh 
tracheotomies in children On the other 
hand, there is a rise in the number of 
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traumatic deformities of the larynx, due 
mostly to an increase in the use of rapid 
forms of transportation. 

The problem of repair in the latter 
types of laryngeal stenosis deals mostly 
with that of returning the cartilaginous 
supports of the larynx to their former 
position, thereby widening the glottis. 
Looper^ suggests a novel plastic opera- 
tion in these cases, consisting of the iso- 
lation of the left half of the hyoid bone, 
which is then swung down and fixed 
anteriorily between the 2 thyroid plates, 
previously cut through. The right half 
of the hyoid bone is left intact to avert 
sequestration of the whole. Care must 
be taken m freeing the hyoid to leave 
some tissue affixed to its upper, lower 
and anterior surfaces as a measure of 
attaining better blood supply and pro- 
tection ; also, perforation of the pharynx 
or larynx is to be avoided. 

Paralysis 

iXTotor djsfunctions of the larynx have 
been discussed here each year. The 
qiustion as to whether or not Senion’s 
‘daw'' IS of value in these cases, not 
only to explain the pathogenesis, but 
especially as a means to indicate treat- 
ment and render a prognosis, is still a 
focal point of controversy It is strange 
that even laryngologists hold fast to this 
idea of Semon’s that has long past 
])ro\ed its inadequacy For the present 
at least, the clinical e\aluation of larAn- 
geal paralysis can onl} be determined, so 
far as possible, on the basis of undis- 
puted anatomic and neurophysiologic 
data. 

The following excerpts from the Bul- 
letin of Green’s Fwe Hosp are signifi- 
cant and reflect the adherence to rigid 
principles of scientific dogma' 

“It seems desirable to discontinue the 
use of the term ‘abductor paralysis,’ 
which implies a lesion of only those 


fibers to the posterior cricoarytenoid, 
unless it can be proven that such iso- 
lated paralysis is actually present and 
that the case is not one of complete par- 
alysis of the recurrent nerve. The laryn- 
geal image in such cases is of little help 
in differentiation and indeed there are 
few cases in which one may by inspec- 
tion of the affected cord determine defi- 
nitely the type and situation of the 
lesion, the usual text book descriptions 
to the contrary notwithstanding . . . 
This relationship of the 9 larjmgeal 
muscles, 4 nerves and bilateral cortical 
and medullary centers, all delicately co- 
ordinated in performing the complicated 
motions of the vocal cords, prohibits an 
easy study of isolated motions of these. 
Paralysis of isolated laryngeal muscles 
probably is of infrequent occurrence and 
clinical experience indicates that there 
is remarkably little variety in the laryn- 
geal image in cases of paralysis invoh- 
ing the larynx. Even competent laryn- 
gologists are not always agreed on the 
appearance of a cadaveric cord. It is 
probable that many cords described as 
cadaveric or intermediate in position may 
111 reality he nearer the midline than in 
the intermediate situation . . Paralyses 

of central origin may affect any group 
of nerve or muscle fibers and in these, 
m spite of the stronger impulses for 
adduction, it seems unlikely that fibers 
for abduction should be affected first in- 
\ ariably 

"An infranuclear lesion of a nerve is 
usuall} complete and even if the fibers 
to the abductor muscles were invariabl) 
more delicate, one would expect the 
abductor fibers to be affected first occa- 
sionally Granting the similarity between 
abductors of the lar\nx and extensors of 
the extremities in their susceptibility to 
certain specific agents, it Is still unrea- 
sonable that the abductors should be first 
involved wdien the paralysis results from 
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causes affecting flexors (adductors) and 
extensors (abductors) equally. 

“It is probable that a small nerve like 
the recurrent will, when paralyzed by 
peripheral causes, usually be affected in 
all its branches which are distal to the 
lesion except perhaps in the occasional 


Traumatic Neurogenic Paralysis 
Bilateral Recurrent Laryngeal 
Paralysis — “Post thyroidectomy bilat- 
eral abductor paralysis,” or destruction 
of both recurrent laryngeal nerves, rep- 
resents a type of laryngeal paralysis that 
is so constant in its clinical course that 



iMff 4 — fii^uro was drawn at tlie opeiatin^? tabic to demonstrate iIk lot. it ion .ind sutiiic 
t'l tlu ittuiient larvngeal ner\es in 1 The none lia<l been seweud jnst l)tlov\ the iitnnt 

wIku It (.ntcied the lai>n\ Nrde tlie black silk ties found on e.icli end ol the sc\eied iiei ve 
J he inset illustrates the line black silk ^csscI sutiiics inserted on citliei side oi the o\nnated 
nti\e to uppost hhtis coincMUjj: siinilai nnpulsts (Lalu\ <ind Hoo\ti Annals ot 
Ott, ) 


Cctsc in which the a^i^ciit is one such as 
lead or ctlier, w^hen its action may con- 
eenalily be selective on nerve or muscle 
“Although tlie recurrents are said to 
he similar m their vulnerability to that 
of the optic, auditory and splanchnic 
nerves and of the spinal cord, yet, even 
if this be true, it seems doubtful that 
this vulnerability is as important m re- 
lation to paralysis as is the anatomic 
course of the nerves in the neckd’ 


laryngologists recognize the condition al- 
most as an entity 

Prophylaxis— Lci\\Q.y calls the thyroid 
surgeon’s attention to a long-known fact, 
that the practice of observing the pa- 
tient’s voice during the final stages of 
thyroidectomies is not essential, but 
rather misleading and even dangerous 
Obviously, when the patient becomes 
hoarse, the recurrent nerve has been 
destroyed, and, often, too late for the 
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patient. What is worse, 1 nerve may be 
cut without any apparent change in 
voice immediately. Lahey exhorts the 
surgeon to rationalize this phase of thy- 
roidectomies by finding these nerves, 
even to the extent of isolating them, so 
as to keep them away from the line of 
dissection and hemostasis. Such a de- 
parture from former technic has reduced 
the incidence of this type of accident in 
the Lahey clinic from 1.6 per cent to 
0 3 per cent (latter incidence in 3000 
recurrent laryngeal nerve exposures). 

Treatment — The treatment by nerve 
anastomosis has been reported adversely 
by W Stevenson. This year, Lahey 
advocates either an end-to-end anasto- 
mosis of the severed ends of the recur- 
rent nerve, or, if a deficiency of more 
than % inch is found, of following 
Colledge and Ballance’s procedure of 
anastomosing the distal end of the recur- 
rent with the proximal end of the phrenic 
nerve. The phrenic nerve carries respira- 
tory impulses, coinciding somewhat with 
the neurophysiologic characteristics of 
the recurrent For this reason, this 
ncr\ e should be more adaptable than 
the descending branch of the hypoglossal 
to such an anastomosis, as employed 
earlier by Frazier Lahey suggests that 
any attempts at anastomosis should be 
made not later than 3 months following 
the onset of such a paralysis. He recom- 
mends It as a feasible surgical procedure 
(see report of last }ear to the contrary), 
and states that an anatomical difficult} 
IS e\ident in the inability to place abduc- 
tor and adductor fibers of this dual ner\e 
m their proper relationship 

In recommending the above, Lahey 
qualifies it by reporting 3 cases in which 
the nerves were found isolated and suc- 
cessfully sutured, without any return 
of function 3 and 6 months following 
anastomoses (time of publication). One 
important prerequisite for such work not 


mentioned is the necessity of obtaining a 
condition of immobilization of the larynx 
against its wide excursions within the 
neck, during swallowing particularly. It 
is noteworthy that in the face of such 
movements anastomoses of the recurrent 
nerves may be disrupted readily. 

Tuberculosis 

Treatment — Since there is a unani- 
mity of opinion that tuberculosis of the 
lar}mx is secondary to that of the lungs, 
all therapeutic concepts regarding this 
complication have their emphasis directed 
on an adequate program against the 
pulmonary infection. The rationale of 
such a plan is so obvious to the physi- 
cian that, too often, there is created in 
him by virtue of it a decidedly dele- 
terious psychologic attitude of phlegma- 
ticism toward diseased units elsewhere 
in the tuberculous patient. Whether it 
be this sense of exaggerated therapeutic 
rationalism or a sense of therapeutic 
nihilism motivating these so-called con- 
servatives, there must be a discrimina- 
tion made between the abstemious and 
the genuinely conservative. The latter 
title IS an unfortunate one wdien set up 
as a standard of measure in the practice 
of medicine , succesi>ful therapy as im- 
plied can be neither radical nor con- 
servative, but, rather, adequate 

In some measure, Dworetzkv’s^ re- 
])(>rt tends to encourage the focusing of 
therap} on the pulmonary lesion to the 
exclusion, to a certain degree, of laiyn- 
geal complications On the basis of his 
classification, tuberculous infection of the 
larvnx occurs more frequently by sur- 
face inoculation than through the bbjod 
stream; infection by way of the Km- 
phatics occurs, but is difficult to prove 

Carcinoma 

Treatment — Extensive resections 
of carcinomas of the larynx and hypo- 
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pharynx (laryngopharyngectomy) is ad- 
vocated by OrtonJ He reports a num- 
ber of cases of carcinoma involving these 
regions, better known as extrinsic carci- 
noma of the larynx. These tumors are 
usually of the squamous cell type. Meta- 
stases to the cervical lymph nodes are 
the rule and occur early. Orton refers 
to Trotter’s operation and ideas, as 
follows : 

^Teatures of operation — (1) The iso- 
lation of the area of gland dissection 
from the visceral planes of the neck by 
suturing the sternocleidomastoid muscle 
to the prevertebral muscles; (2) the 
removal of the thyroid cartilage and the 
cornu of the hyoid bone before the 
pharynx is opened, so that the growth 
may be palpated througli the pharyngeal 
aponeurosis, (3) the closure of the wall 
of the pharynx in early stages, by which 
immediate reunion of it ma\ be obtained , 
(4) the combination of the operation 
with a plastic procedure when neces- 
sar\ and in conclusion, 'hhe future 
development of the subject probably lies 
then, on the one hand, in the exploitation 
of radium, and on the other in that of 
tarly diagnosis. Should the latter be 
cultivated on an adequate scale, the 
operative excision of small pharuigeal 
epitheliomas will probaldy long remain 
a legitimate field for the surgical adept 
and a field in winch he may look with 
confidence for cures watli little risk to 
life and no persistent disability.” 

Th'unnei'^ describes a case of melano- 
sarcoma of the pharynx in his classical 
style A primary melanosarcoma, the 
size of a walnut, was removed from the 
posterior wall of the pharynx by lateral 
phary ngotomy ( T rotter’s operation ) 
Exitus resulted from a second growth 
rather than from the first, occurring 3 
years after the operative procedures The 
second tumor was also a melanosarcoma, 
involving the petiolus of the epiglottis 


but which failed to respond to all ther- 
apy. Of interest is the fact that there 
was no recurrence of the first tumor, as 
proven by post mortem. Brunner dis- 
cusses the pathogenesis of the second 
growth, inclining to the belief that it 
represented a separate neoplastic process 
and not one due to contact or implanta- 
tion. The first (of hypopharynx) pro- 
duced cervical metastases relatively late, 
whereas the second (of larynx) did so 
relatively early. 

Radiosensitivity — The use of his- 
tologic grading of tumors as a guide to 
irradiation therapy, unfortunately, is not 
proving its merit as time goes on. Harris 
and Klemperer studied a series of 32 
cases of carcinoma of the larynx micro- 
scopically (extrinsic and intrinsic, but 
excluding those of the hypopharynx) ; 
all w^ere treated by the so-called method 
of Coutard alone 'riieir conclusions are, 
“(irade of cellular differentiations, mi- 
totic count, anaiilasia of the cells, re- 
action m the stroma and location of the 
neoplasms were considered, but no clear- 
cut criteria could be established that 
for protracted roentgen therapy the his- 
tologic structure is of minor nn],)ortance 
m detei mining the radioresistance of 
larvngeal carcinomas ” 

TIu‘se lindings arc m keeping with the 
ex])enence of yuick^^^ Vfter giving a 
fine historical review of the surgical and 
radiation methods of treatment for these 
tumors, 12 cases, the greatest number of 
which were extrinsic carcinomas of the 
larynx, are reported, m which uniformly 
good results followed treatment by rad- 
ium, radon seeds and/or by roentgen 
rays Cures of long duration were ob- 
tained despite differences of the tumors 
in location and structure This evidence 
— no mention is made regarding the in- 
cidence of cervical metastases — warrants 
serious thought by surgeons, even 
though Quick cites a few cases in which 
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the physiologic end result of irradiation 
was equivalent to that obtained by hvyn- 
gectomy. An evaluation of this rather 
astounding report in the light of certain 
experiences to the contrary is difficult; 
for the present, too many facts are 
irreconcilable with each other. 

Just as controversal is Orton’s re- 
port based on his experience with 102 
operated cases of laryngeal carcinoma. 
The problems of classification and indi- 
cations for operation have been reviewed 
before. Orton’s procedures and results 
are contrary to the concepts of many 
well-known clinics. For example, a case 
is cited of anaplastic carcinoma of the 
pyriform sinus removed surgically; this 
patient is living, 6 years following the 
operation. Orton has performed laryn- 
gectomies also in the face of infiltrative 
lesions, as evidenced clinically by vocal 
cord fixation or by metastatic cervical 
1} mphadenopathy There can be no doubt 
regarding the type of pathology and 
surgical results obtained in these cases as 
made obvious to the reader when he 
sees the startling photographs of these 
laryngectomy specimens of Orton. Un- 
fortunately, no detailed case histories are 
given But the results are revealing: 
In 94 cases of laryngectomy, including 
1 case of lateral transhyoid pharym- 
gotomy, 57 are alive and well; 9 are 
dead from other causes; 5 died within 3 
\v eeks of operation , 23 are dead from 
recun enceb 

Delayed Irradiation Effects— Inas- 
much as prolonged irradiation therapjy 
of goiters is known to have a destructi\e 
effect on the adjacent larynx, it is well 
to consider in this chapter similar de- 
structne be(|uelae, by the same proce- 
dureb, involving the trachea Clerf and 
Putney^- summarize the pathology of 
immediate and delayed reactions to pro- 
longed irradiation of the neck Irradia- 
tion of a malignant neoplasm of the 


larynx is not without its danger to the 
normal anatomical laryngeal structure. 
But, this eventuality is of no significance 
when one considers the character of the 
disease to be treated. These writers 
refer to the disproportion between the 
mode of therapy and the disease in the 
use of the roentgen ray as an elective 
measure in exophthalmic goiter. In the 
case reported, the trachea was stenosed 
and further occluded by a granulomatous 
mass. A preliminary tracheotomy was 
performed and the mass removed surgi- 
cally; atrophic changes were permanent. 
Usually, these cases evidence destructive 
effects within the larynx. But, in the 
above instance, the reverse conditions 
were found, namely, the larynx was 
normal, but the trachea just below it was 
as described. 

New Instruments — A laryngeal car- 
rier for radon seeds has been con- 
structed for Simpson, utilizing a Jack- 
son bronchoscope for its application By 
this means, radon seeds may be placed 
peroralK' near or to the surface of an 
intralaryngeal growth The radon seeds 
are kept in position in the larynx for 
from 6 to 10 minutes, or for a longer 
time if advisable Treatments are re- 
peated until approximately' 500 to 750 
millicurie hours hav'e been given. In- 
tralaryngeal treatment is reinforced by 
treatment wnth the radium bomb from 
the external surface over the larynx 

Cinematography — The following il- 
lustrations by Pressman and Hinmaii^"^ 
should be helpful in standardizing the 
equipment and establishing a routine for 
this work. As evident from the enlarge- 
ments, the clarity which can be obtained 
of the photographed larymgeal image 
should place such studies on a high 
plane for research and teaching 

In brief, the fact(vrs involved in this 
set-up are: 
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Source of light — Jackson laryngoscope. 

Bulb — 4 watts; 6 watts, preferable. Special 
arrangement — 2 bulbs 
Camera — De Yry 16 mm motion 
Extension tube — advance of lens 14 inch. 
Lens — 2 inch , f. 1 5. 

Distance (lens to vocal cords) — 1114 inches 
Depth of focus — 11 to 1214 inches 
Complementary Distance (tube between lens 
and mouth of laryngoscope). Cardboard — 
414 inches long Properly notched to fit 


NECK 

Congenital Abnormalities 

Branchial Cysts — The term 'haterar^ 
designates cysts of the neck and bran- 
chial derivation m contradistinction to the 
thyroglossal varieties which are in the 
median line of the neck. 

Among a number of writers this year, 
Hicken and Popnia^^ report a few cases ; 



Fig 5 — Schematic drawing of the human aortic arches, and their transformation into the 
mature arterial system The shaded vessels disappear and the black vessels persist KC, evteinal 
carotid aitery, IC, internal carotid arteiy (Courtesy, American Journal of Suigeiy, Feb 1938 ) 
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Jackson^s reports 13 ; Ladd and Gross/^ 
82. Included in the latter are a num- 
ber of cases of cysts of the auricle and 
cartilaginous rests of the neck. Jackson is 
inclined to support Wenglowski’s (1912) 
conception that lateral cysts of the neck 
arise from a persistent thymic “duct,” 
anlage of the thymus gland. Ladd and 


between the bifurcation and end at the 
inferior part of the posterior faucial pil- 
lar, representing the extent of the second 
branchial cleft. 

In order that a derivation from the 
third cleft be considered, the course 
would have to be posteroinferiorly to the 
glossopharv’ngeal nerve which runs in 



6 — Stages in de\el()pment of the external ear, adapted fr<»m }fis and fr(im Arev 's 

i )t. \ el( iiJineiit.d Xnatdinv ” A, ]1 mm B, mm C', 15 nmi D. adult 1, 2 h elevatiuii" 

(III the tiist hianthi.d aich 4, 5. elevations mi the secoml arch af, auiKular told, u\ . otic 

vesicle. 1 ti.igus, 2 h helix, 4 5 antihelix o antitragiis Simdl cimj^enital fistulae opening 

on tile eai oi just in tiont of the tragus piohahh lei resent a tailuie ot tusmn uf 2 adjoining 
elevations (Couitesv, \mei lean journal ot Surgerv Feb FMS 1 


(jioss also ie\ie\\ the (lc\ elojjnient of 
these c\sts, hut l)e]ie\e that the\ are 
(lerucitucs from the branchial apparatus 
A derivation of lateral c>sts of neck 
fioni the second branchial cleft and 
l)har\ngeal ixiueh is supported h} the 
coiistanc} with which these c>sts are lo’ 
cated in relation to the sternocleidomas- 
toid muscle, bifurcation of the common 
cartid artery and tonsillar fossa , nanieh , 
they are anterior to the muscle, course 


this arch '^ucli 'd course has as \et not 
been demonstrated 

CarfiliKji lions' rests or tabs of the neck 
are rarel\ seen Then contain small bits 
of cartila^^e, rcMchin^Ci toi short distances 
into the sujierhcial tissues and are solid, 
without a lumen or fistulous opening 
C} sts are lined b} stratified sipiamous 
oi columnar (ciliated or nonciliated ) 
epithelium The jiresence of Ivmphoid 
tissue m the w’alls is accounted for on the 
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1 IK 7 — IJianchial fistula in a 2->ear-ul<l 
Kill Sinu" iHittfl siiKt biitli Intermittent 
ilistliaiL’e (it clear nunoid niiul The sni.ill 
mtaiunus (Mitkt lits jiist iiisidt ot the 
iiudial linnhi (it iht i iuh kidoni.isloid 
iiiiiM It Sinus (.xttiidtd t(i tlu tousillai toss.i 
(IdinttsN \uieiu<ui loiiinal nt Sullen, 
1(1. l<)lSj 


Fik ^ — Sin.dl sinus in <i 7 vt.ii-old 
noted sinct hiitli \t opei.ilion the tiact was 
found to he onU 2 tin iii leiiKth ((ouitesv 
Xineiit.in louin.il ot Suti>ti\, ITh FMK ) 


MFTPiC 1 



Fig 9 — Specimen of branchial sinus as removed at operation. The tiact extended trom 
the skin just above the suprasternal notch to the base of the tonsil Arrow points to the small 
cutaneous orifice When opened, the tract was found to be lined with a squamous epithelium 
(Courtesy, American Journal of Surgery, Feb 1938 ) 







Fig 11 — Injection of a branchial fistula with an aqueous suspension of barium Subsequent 
operation showed that this Msuah/ed portion of the tract represented onh half of the sinus 
which extended upward to the posterior tonsillar pillar tCourtesv, American Journal of Surger\ , 
Feb 1938 ) 




il cervicj 
ip to th< 
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basis of chronic infection rather than 
being significant of a thymic genesis. 

Treatment is complete surgical dis- 
section of the cyst and its fistulous tract. 
The injection of sclerosing agents into 
the cysts merits little consideration. 
Solid tabs are excised relatively easy. 


dent prjwer of irregular growth and 
penetration. By some means, the primi- 
tive jugular sac or jxirtions of it fail 
to establish a communication with the 
venous system, but may retain the power 
of growth inherent in the process of 
endothelial sprouting and penetration 



Fig 14 — Left branchial cyst with secondary infection and abscess formation (The mass 
was tender and the o\erlying skin was reddened ) Incision and drainage perlorined betore 
excision was possible (Courtes\, American Journal of lMirger\, Feb 19v3S ) 


Cystic Hygroma 

In an extensive and coininendable 
work of investigation, Goetsch^"' reports 
Ills results based on 12 caseb of h\groma 
Ten occurred in the neck and 2 in the 
axilla. A historical sur\ey of the sub- 
ject IS presented in detail The present- 
day concept regarding the origin of these 
tumors is that they are derned from 
lymphatic rests which, in the case of the 
neck, are remnants of the primitive jug- 
ular sacs and which possess an iiidepen- 


characteristic of the development of the 
normal hmphatic sjbteni Canalization 
of thebe sprouts results in c\st formation 
Although Iwgromas are benign patho- 
logieally, they may be clinically malig- 
nant b) \irtue of their extensne iinasioii, 
displacement and compression of the tis- 
sues represented in the environment of 
the new growth. As a consequence, too, 
symptoms are diverse and are in prupoi- 
tion to the size and location of such 
tumors. 
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Fig 16 — Bilateral pedunculated tabs on the neck of an infant Each lesion contauiul a lod 
ot cartilage e\tending upward for 1 cm along the medial border of the sternocleidomastoid muscle 
(Courtesy, American Journal of Surgery, Feb 1938 ) 


Fig 15 — Pedunculateil ciit<ineous tab containing c<utibit»e ((ouites>, \mtnc<in 
Jouin.il of .Suiger\. Fd) 1‘CCS ) 
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A dreaded complication is that of sec- 
ondary infection of hygromas, either 
from systemic or from more local 
sources. Because of the multiocular ar- 
rangement of the cysts, treatment of a 
hygroma abscess by surgical drainage 
is prolonged if not futile and even fatal. 

Errors in diagnosis before operation 
are frequent and at times a correct diag- 
nosis is well-mgh impossible. 

The following presumptive diagnoses 
were made before hospitalization in the 


Clinical Course and Prognosis — 

Untreated, these masses enlarge, some- 
times slowly, sometimes rapidly Death 
in children results from malnutrition. 
Hygroma is seldom met with after pu- 
berty, since previous infection results 
either in death or in a spontaneous cure. 
Infection and sepsis following simple in- 
cision for drainage is often fatal. 

In Goetsch’s series, there was no in- 
stance of spontaneous rupture or even 
threatened rupture of a hygroma, even 



lug 17 — Bilateral sessile tabs of the neck, each of which C(»ntained an irregular piete 
tartilage about 1 cm in length lCoiirtes\. \ineruan Journal ot Surger\ Kb bMS ) 


St nus ruportud liy Goeti^ch lieniatoina, 
aibi^ionui, tuberculous adenitis, simple 
c\st, lipoina, branchial c\st, goiter and 
benign iMiijihatic tumor. L\ mphoblas- 
tonia and Hodgkin’s disease were con- 
sidered in a case of Ingroma secondarilx 
infected 

In differentiating branchial cjsts, it 
sluRild be remembered that these are 
usually single, unilocular and smaller 
than hygroma : there is no associated 
atrophy of the overlying fat and skin in 
the former. 


in se\eral cases in which the skin C)\ tr- 
ying the tumor had become sO thin as 
to be almost transparent 

Treatment — b-arl\ and radical sur- 
gical resection is treatment of choice 
Palliatue treatment is highl) dangerous 
because of danger of an intercurrent ton-' 
sillitis or bronchitis producing a sec- 
ondary infection of Ingroina and because 
of possible growth, jiarticularly into such 
areas as mediastinum 

The author discusses the \anous types 
of therapy w^hich have been recom- 
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mended by some. Radium is a favored 
treatment of Figi (Mayo Clinic), but is 
refuted as such by Goetsch. The latter 
does recommend it and roentgen-ray 
therapy, however, m cases of poor surgi- 
cal risk or of extensive involvement. 


tion, or at any rate as long as possible 
in order to facilitate the procedure aiK 
thus assure complete extirpation In n( 
instance was a communication with th' 
vein found even after careful search am 
probing. 



1(S — Schcnit (it ()])ciati\t. incisions toi itiiio\.il ot ii bi.inclual c \ st oi fistula In the lowti 
iiuisiuii, an clhptiLiil jnece ot skin includes the cnt.iiuoiis (»iiIkl of the sinus It tlu tout is loni^, 
and extends up t<» tlic‘ ph.n\n\, a second incision is iiLulc sujicuioi and posit inu to tlu lust 
1 he sinus tiatt c.in then he bion^ht out thiouKh this hl^hc*l wound and the* disstition can be 
cairied al)o\e this Itxcl I lu distii>ui einent tioin these hoii/ontal wounds is iinninial .uid htnee 
the st<ui steps e\])osuu” is siiptnoi to an incision which luus jjaialltl to the stt t not It uloin.istoid 
muscle "1 he shaded aiea re]uesents extent ot subphit\ sni.il dissection between tlu 1 wounds The 
listuloiis tiact coiiiscs medial to the stei iioc leidoiihistoid muscle, S, hitci.il to the exteinal e.irotul 
aitei>, ( anteiioi and medial to the iiitermil caiotid arten, 1( , and beneath tlu postei loi bellv 
ot the diuastne muscle IM) (Couites), Ameiican Jouin.il ot Suikcu, heb THS ) 


Uisbectiun at times i-, difficult because of 
the peripheral fibrosis and the adhesions 
by which the tumor is attached to vascu- 
lar sheaths in the neck and particularly 
to the jugular vein The vagus nerve, 
carotid artery and jugular vein may be 
incorporated within the tumor. In dis- 
secting a hygroma, it is important to 
preserve it intact throughout the opera- 


Deep Infections 

Treatment — > Literally, successful 
treatment implies that the projier jirin- 
ciples of therapy were followed But. 
success in the treatment of deep infec- 
tions of the neck is not a foregone con- 
clusion resulting from adherence to well- 
established medical and surgical prin- 
ciples. The word “principles” as ap- 
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ig 19 — Small sinus which opens on the anterior portion of the helix The sinus led downward 
and forward fur a distance of 1 cm (Courtes>, American Journal of Surgerv. Feb 1938 ) 



Pig 20 Recurring inflammator\ lesion anterior to the ear which began in a small Minis just in 

front of the tragus (Courtesy, American Journal of Surgery, Feb 1938 ) 

27 
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plied here, particularly, becomes all too 
dignified and pretentious. 

Many publications appear from time 
to time describing the anatomy of the 
neck and its adjoining structures, the 
head and thorax; the innumerable etio- 
logic factors that are concerned in such 
infections are to be found in profuse 


palliative type of therapy serves the phy- 
sician well in the practice of his “art.” 

Keefer^ reports a case of suppura- 
tive inediastiiiitis m a man, 46 years of 
age, following acute tonsillopharyngitis. 
Although there was no palpable mass in 
the neck, the pharynx was edematous 
and roentgenologic examination revealed 



21 — C of aiir.il lobule The sinus was less than 1 (in in ltnj.>th 

lluie \\.l^ lutt'i inittt. nt disoliaiKt ot a inueoid dioplel fioin the sni.dl oiilue (('()uit<s\, Aineiu.iu 
lounnil nt Suit'tiv, I'tb uS ) 


descriptions C(i])ti{ incd l)y a nniltiliidc of 
titles kSiiicc a vanet\ of tissues and 
origans are readil} accessible to these in- 
fectionsj it is nut surprising that almost 
innumerable pathologic e\entuahties ex- 
ist m the course of any one case of deep 
neck infection. The same broad state- 
ment may be made regarding symptoma- 
tology, complications and prognosis For 
these reasons, articles have been selected 
to emphasize the successful results of 
coincidental treatment, as well as pre- 
meditated It can be said that the former 


the jnesence of an <il)scc‘ss in 11 k‘ jxfste- 
nor mediastinum. This was diained b\ 
resecting a portion of the second, third 
and fourth ribs close to their articulation 
with the spine; 300 cc of thin jiurulent 
material was obtained Drainage and 
supportive measures, including 2 blood 
transfusions, assisted m the jiatient’s re- 
covery. A similar case m a boy, 1 year 
of age, following a ^Tokh' and subse- 
quent retropharyngeal abscess is reported 
by Jones, Brown and Fine It seems 
that in this case, it was necessary to turn 
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Fig 22 — Emphysema of the neck and a 
bone, indicated b> arrow , in the esophagus 
(Couites\, J A M A, Sept 1(J, 1938 ) 


Fig 24 — Mediastinal abscess rupturing into 
the bronchus , injection of iodized poppyseed 
oil (Courtes\, J A M A , Sept 10, 1938 ) 



Fig 23 — Barium sulfate passing into the 
posterior mediastinum and rupturing into the 
bruncluis (Courtesy, JAMA, Sept 10, 
1938 ) 


Fig 25 — A piece of glass, indicated b> 
arrow, perturating the esophagus and emph\ - 
sema in the prevertebral space (Courtesy, 
JAMA, Sept 10. 1938 ) 
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TABLE I 

110 Cases of Suppurative Mediastinitis 



Operative Result 

Nonoperative Result 

Per Cent 

Recovery 

Death 

Recovery 

Death 

581 

24 

9 

4 

27 

118 

7 

6 



10 0 

6 

3 

1 

1 

72 

2 

2 


4 

55 

1 

1 

1 

3 

28 

2 



1 

2.8 

1 

2 



18 

1 

1 




44 

24 

6 

36 


No of 


Etiologic Factor Cases 

Perforation cervical esophagus. 64 

Suppurative cervical lymphadenitis 13 

Retropharyngeal abscess 11 

Peritonsillar abscess . H 

Tracheotomy .... 6 

Spondylitis cervical spine. . 3 

Postoperative thyroidectomy 3 

Ludwig’s angina . . 2 

Total 110 


(Cfmrteb>, Ann Surg , Oct, 1938 ) 

the patient upside down, thereby filling 
the region of the retropharyngeal abscess, 
in order to establish this as the focal 
point Incision of the abscess through 
the oral phar}nx, with the assistance of 
gravity, sufiiced in its dunnage, and the 
baby made a coniplete recover} 

Gidoll-^ treated a retrophar}ngeal ab- 
scess, associated with cervical emphv- 
^enia, of traumatic origin by what he 
states as “masterful inactuitv” and by 
hot external compresses, Tlu‘ ])atient 
recuv ered 

Phillips-- reports 20 cases of siii)j)UnL- 
tue mediastinitis follow ing ])ei foratioii 
of the csoi)liagus (Jnc jiatient lecoveied 
without surgical intern ention Of th(;sc 
111 whom drainage w^as ailected surgi- 
cally, 1 jiatient died as the lesiilt of an 
impacted denture wdiich had perforated 
into the mediastinum (patient died on 
day following surger} from double pneu- 
mothorax) , 1 died as the result of 
esophagoscopic trauma (infected else- 
where) and consequent tracheal and eso- 
phageal necrosis and hemorrhage ; 1 died 
of sepsis (patient deferred operation for 
2 days). The I'emainmg 16 patients 
recovered following surgical drainage. 


The superior approach to the medias- 
tinum w^as used zna the neck , Dakin 
tubes w’ere enijiloyed iur irrigation and 
to facilitate free drainage 

liy gradually shortening the tubes, the 
mediastinal cavities were made to close 
from the bottom. Ave^rage^ period of 
healing was 3 wrecks 

Pearse, madc^ a survey of 110 

cases of mediastinitis iolhjwiiig cervical 
infection, m winch are included 11 taken 
fiom Ills own (‘\])C‘neiu e ( Ttihle i ). 

lie coneludes that “(1) Gravitation 
of ])us from the neck causes only one-lifth 
of the cases of su])[)urativ e mediastinitis, 
111 this group, however, are found many 
of the moie dangerous infections from 
visceral perforation. (2) . . It is found 
that the suppuration followed the retro- 
visceral space in 71 per cent, the carotid 
sheath m 21 per cent, and the pre- 
tracheal space 111 8 per cent of the cases 
(3) . Operation is indicated, as with 
surgical intervention the mortality is 35 
per cent, as contrasted with 85 per cent 
wdien it is not performed 

In studying a surgical approach, the 
following illustrations should be of ma- 
terial assistance . 
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Fitr 26 — A longitudinal section to show the cervical spaces In front is the previsceral 
sptice which ends at the sternum and does not enter the mediastinum Next is the pretracheal space 
which conveys infection from tracheal and thjroid gland operations Behind is the retrovisceral 
space, the route traveled by pus m 71 per cent of cases of mediastinitis from cervical suppuration 
Note that the retropharvngeal space is not separated from it but is onlv its upper portion 
Numerals indicate the level of cross-section, for Figures 00 and 00 of the text (Herman E 
Pearse, Jr Annals of Surgery, Oct 1938 ) 


. Thiji’oid 



Fig 27 — A cross section at the level of the thjroid gland The visceial ^pave iiK-luding 
esophagus, trachea and thjroid gland is a cumi»artinent surmumled In tlie pretrachtal lasma in 
front and in buccopharj ngeal fascia beliind in its pretradie<il portion a true space Behind 
IS the retrovisceral space Note its relation to the esophagus and cervical spine (Herman E 
Pearse, Jr Annals of Surgerv, Oct 1938) 



Prelrd-cheed 


RetroviscereLl 

epace 


28— Stction in the chest at the Ie\el of the fifth doisal vertebia The rettovisceial space is iii 
close rehition tu the pleura (Herman E Pearse, Ji Annals of Suigery, Oct H138 ) 





// / , 


PaTapbarx^n^eal ^ 
Parotid glandr^r^ 


Fig 29 — The paiapharyngeal space seen fiom the outside The fused fascia is left in front 
to separate it from the submaxillaiy space The parotid gland is turned back in tliivS dissection 
for exposure This could not be done so widely at operation without facial nerve injury The 
parapharyngeal space extends up behind the angle of the jaw and ends below around the carotid 
artery (Herman E Peaise, Jr Annals of Surgery, Oct 1938 ) 

('422i 
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ParaphaLPijn^eal ^pax:e 

I Relroviacerol 



Ini 

Fig 30 The parapharyngeal space may be invaded from a tonsillar, parotid or retro- 
pharyngeal infection. Pns from this space may track down the carotid sheath or rupture into the 
retrovisceral space to in\olve the mediastinum (This figure is reprinted through the courtesy 
of the Journal of the Missouri State Medical Association in Annals of Surgery, Oct 1938 ) 



Fig 31 — Looking down into the posterior mediastinum through the retrovisceral space, 
as it IS seen at operation Orientation is easier if the drawing is turned so the head is up 
The thyroid gland, trachea and esophagus ha\e been retracted mesiallv, while the camtid artery, 
jugular vein and sternocleidomastoid muacle are displaced laterally This exposure permits \isuai 
inspection of the space (Herman E Pearse, /r Annals of Surgerv LLt 1938 ) 
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1 ij_j 1 Ktsidnal iiudi.iMinal abscess ? months alter an acute nudi.istinitis tiom 

«Nn)diawt.ii jHitouitinn I he loc.ition in the \titio<d id.uK is shown ni a, .ind on hoii/ontal 
v<<ti(.n ni h rile pinching (d the tr.ict between the spine ami eso])h.i^nis is sliown in r This 
laiisid imoinplete diainaue of the* suppination .nut .dlowed the .ibscess to iieisist (neinitin E 
iNai^t Ii \nnals ot Spij^en < )c t TMS ) 


Tumors 

Cervical Spine — Dysphagia - The 

<‘s()]ili<iiniis iiia\ he said to hc‘ lreel\ siis- 
] tended from the plate of the ci icoid ear- 
tila< 4 e and h\ed af^ain onl} <it the dia- 
])hia.^in C Om])iession of its lumen from 
without h\ nonmliltrative masses usualh 
(lo(.‘s not interfere with swallow inj^ be- 
cause of this mohilit} of the esophagus 
Icxtrinsic neoplasms at any point between 
these 2 levels result in dysphagia only 
when the) are either extensive in size or 
infiltrative in character On the other 
hand, wdien a new growth arises, either 
in the region of the pharyngeal or car- 
diac ends of the esophagus, then the 


mass rcadil}/ iiidiKC's sviiiptoins of 
esoplia^eal obstriictK in 

l^Iauer-"^ rexiews the records of 6 
cases of the latter \ariet\ re])()rted in the 
liteiature in which vc‘rtebral protnljci- 
ances caused difhcult} in sw'allowing 
Icither the vertebrae of the lower cervical 
oi of the lower thoracic column were in- 
\ olved 

Diagnosis — In the case of the pres- 
ent report, a firm knob was felt on the 
right side externally, behind the thvroid 
cartilage, and this knob moved with the 
spine on rotating the head ; the protuber- 
ance was seen to be pushing from with- 
out the wall of the hypopharynx against 
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the right arytenoid cartilage; the right A rongeur and chisel were used (by Dr. 
pyriform sinus contained saliva. Visual- Joseph Freiberg) in its removal. Post- 
ization of the esophagus by barium meal operative feeding for the first 48 hours 
and fluoroscopy revealed obstruction in vras accomplished through a pernasal 
the right pyriform sinus to the passage duodenal tube. Thereafter food was 
of the opaque material. The barium given by mouth without trouble Con- 
detoured into the esophagus through the valescence was uneventful. After exam- 
left pyriform sinus. A flat plate showed ining the roentgenograms and a micro- 
the bodies of the fifth and sixth cervical scopic section of the specimen, the fol- 


f 



Mtid mf deep i.tr'.ii.at 


1-i^r — Distribution of the supeificial and the deep Ivinphatic ^hinds nt the neck The interrupted 

lines indicate the incisions in the skin fCuurtes>, Arch dt , \u^ ) 

vertebrae to be united by an exostosis lowing report was receuefl from the 

arising fiom the front of each . the bodies Bone Registry of the .American College 

of the sixth and seventh were fusetl of Surgeons ‘T believe this is a hvper- 
together. trophic arthritis of the spine with the 

Treatment — According to Iglauer, no formation of an enormous bridge between 
surgical intervention had been einploved 2 vertebrae The cartilage is a ]>art ot 
in the 6 ca,ses review'ed by him In his the process of echondral Iione formation 

case, the vertebral column was exposed in the laving down of the big b<pnv 

surgically (anterior sternocleidomastoid bridge ” 

— esophageal approach) on the right side Examination of the patient 6 months 
and the tumor was located It was following the operation revealed great 
found to be knob-shaped and liemispheri- improvement in the passage of the svval- 
cal; size 2^/4 cm wide and 2 cm high lowed barium, which descended through 
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both pyriform sinuses (better on the 
left). There was no recurrence of the 
tumor. 

Metastatic Lymphadenopathy 

Treatment — This phase was reviewed 
last year from a surgical point of view 
directed at securing adequate microscopic 
evidence and relieving the patient’s bio- 
logic burden of destroying and eliminat- 
ing extensive accumulations of malig- 
nant tissue. Such principles are rational, 
until such time when treatment, either 


Statistical tables recorded by Cohn are 
of interest. Unfortunately, the greater 
number of cases are under the 10, or 
even S-year period, and must be re- 
garded on this basis in any desire to 
evaluate these statistics. But he con- 
cludes: “Enough time has elapsed since 
operation in a sufficient number of cases 
to allow the statement that many pa- 
tients who had carcinoma of the cervical 
glands are now well ” Further, his state- 
ment, “m which the condition is oper- 
able,” disregards a point of view that 



'IK ^4 — ]\f<ibili/ati( ill, liKdtiuii and du ision of the left internal jugular vein in the lower 
tliiid (it tlie neck (Couittsv, Xicli 'Miig , l‘H8 ) 


111 thu lactic ui active manage- 

ment of metastascs, is of s])cciric char- 
acter 

C niise(juentl\ , so far as jirognosis is 
concerned, an attitucle of helplessness is 
iinuei sally assumed when such lesions 
are (lisco\ered ( )n the other hand, there 
are certain reports which take excep- 
tion to this attitude or opinion. These 
reports deal inostl}^ with the metastases 
which attend lip and tongue malignan- 
cies Any surgical approach to cervical 
metastases should above all else take into 
consideration the site of the primary 
growth It IS notorious that pharyngeal 
and laryngeal malignancies are not the 
exceptions referred to above In this 
respect, Cohn's report^ ^ is pretentiously 
titled, though the statement just made 
is included by him. 


the presence of a metastasis ])resupposes 
a state of inoperability, ddie illustrations 
of the Ivmjih node distnlnitiun, lines of 
inciMon and operative procedure are in- 
structive ddie description of the technic 
IS gi\en 1 )} CV}hn as follows : 

“The position of the patient on the 
operating table is flat on the back with 
the neck extended The incision in the 
skill extends from the mastoid process 
of the temporal bone to a point about 
2 5 cm. below the angle of the lower jaw 
and from this point continues parallel to 
the jaw to a point on the opposite side 
below the mental foramen. A second in- 
cision, beginning at the middle of the 
clavicle, meets the horizontal incision at 
a point midway between the angle and 
the symphysis of the lower jaw (Fig. 
XX). Three flaps are raised by con- 
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tinuing the incision through the platysma 
myoides muscle and undercutting. At 
this time it is well to ligate, preferably 
with fine black silk, the small vessels 
which have been previously clamped. 
After the flaps composed of skin, subcu- 
taneous fat and the platysma myoides 
muscle have been dissected back, the 
sternocleidomastoid muscle is divided a 
short distance above the clavicle, the 


left in situ. I have always transfixed 
a third ligature to the distal stump of the 
vein, using a straight intestinal needle 
threaded with fine black silk (Fig. XX). 

“The common carotid artery is then 
exposed quickly by dividing the carotid 
sheath. (Fig. XX). The carotid sheath 
is stripped upward, the bifurcation of 
the carotid artery thus being brought 
into view. Rather than to attempt liga- 



Fig 35 — Ligation and dnision of the internal jugular \ein completed 
(Oiiirtes\, Arch Siirg , Aug 1938 ) 


external jugular \ein fii‘st being divided 
and ligated The division of the sterno- 
cleidomastoid muscle brings into view the 
omohyoid muscle, which is in turn di- 
vided at the le\el of the duision of the 
sternocleidomastoid The internal jugu- 
lar \eiii IS now visible and readily acces- 
sible The sheath of the Aein is divided, 
and a section of the vein 4 cm m length 
IS mobilized A ligature of double zero 
chromic catgut is placed around the vein 
with an aneuroism needle. A second 
ligature, of fine black silk, is placed just 
above the catgut. Both ligatures are tied, 
and the vein is doubly clamped above 
the second tied ligature and divided be- 
tween the clamps, the upper clamp being 


tion of the branches of the external 
carotid artery at this stage it is pref- 
erable to continue the excision along the 
anterior margin of the amolnoid muscle 
as far as the hyoid bone, clamping, divid- 
ing and ligating the superior thyroid 
vessels as they come into view, at the 
same time excising the lymphatic area 
anteriorly as far as the sternohjoid and 
the thyrohyoid muscle, removing the 
paratracheal, prelaryngeal, superior an- 
terior cervical and infrah}oid lymphatic 
glands The omohyoid muscle is then 
excised near the hyoid bone 

“Next is the excision of the submental 
lymphatic glands, and in order to make 
this complete it is well to expose the 
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periosteum of the lower jaw and to 
carry the excision of glands to the cap- 
sule of the submaxillary salivary gland 
on the opposite side. When the primary 
carcinoma is situated on the anterior 
third or the tip of the tongue or on the 
lower lip, it is well to study a frozen sec- 
tion of the lymphatic gland between the 
opposite submaxillary gland and the 


artery being thus again exposed The 
branches of the external carotid artery 
are divided between clamps and ligated. 
When the primary carcinoma involves 
the base or middle third of the tongue, 
the lymphatic glands near the bifurca- 
tion of the carotid artery are sometimes 
extensively involved and adherent to the 
carotid sheath Even so, it is rarely 



I ii; ii)— Wtmnd .ilUi 1ln' i bluck <lis.,tction nf the cenieal tfl.uiils slunving ilk i\lfnt 
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jaw, aia to this gLind indicates 

hilateial in\ oh enicTit The endotherni 
needle ina\ he used for the greater part 
of the dissection and especially for ex- 
cising the submental glands and for the 
flissectioii along the lower jaw. 

“ The facial vein and the external max- 
illary artery are ligated and divided, 
and by retraction on the mylohyoid mus- 
cle the submaxillary salivary and the 
sublingual glands are readily excised up 
to the mucous membrane of the floor of 
the mouth. The submental and the sub- 
maxillary glands are gently rotated pos- 
teriorly, the bifurcation of the carotid 


iicccssaiw to ligate the external carotid 
artery To facilitate the excision of this 
deep group of ccivical glands it is often 
advisable to excise or divide the posterior 
bell) of the digastric muscle 

‘'The next procedure is the ligation 
and division of tlic artery and the vein 
to the parotid gland and the division of 
the sternocleidomastoid muscle near the 
mastoid process. The upper deep cervi- 
cal and the occipital glands are then 
accessible and are removed up to the 
base of the skull. The internal jugular 
vein IS clamped and ligated a short dis- 
tance below the jugular foramen. It is 




OTOLOGY 


429 


usually safer to use an electric cautery 
in excising the occipital and the supe- 
rior cervical glands if they appear grossly 
involved. The excision of glands is con- 
tinued distally from this point, and the 
deep cervical glands behind the excised 
internal jugular vein are included in the 
excision. At this time procaine hydro- 
chloride is injected into the neural 
branches to the scalenus muscles and the 
levator scapulae muscle, and the supra- 
clavicular glands (median and lateral in- 
ferior deep cervical) are excised to the 
junction of the internal jugular and the 
subclavian vein and posteriorly and later- 
ally to the scalenus muscles (Fig. XX). 
The clamps controlling the small bleed- 
ing points are quickly ligated ; sometimes 
a triangular area of skin is excised where 
the 2 incisions meet, and the wound is 
rapidly closed to within 2 cm. of the 
clavicle by approximating the skin with 
interrupted sutures of fine black silk. 
Although there is considerable serosan- 
guineous drainage for about 24 hours, 
primary healing occurs almost without 
exception.” 
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EXTERNAL EAR 
Prominent Ears 

Corrcctujii of prominent ears by sur- 
gery IS of importance not (;nly from the 
standpoint of the deformity, hut also from 
the psychologic viewpoint, according to 
J S Da\is and E. A Kitlowski ^ The 
malformations known as '1op or bat 


ears” aie congenital in origin are also 
discussed b} D \\A AlacCollum- who 
recommends that the plastic repair be 
carried out in cbiklhood liefure the pa- 
tient suffers embarrassment from a de- 
formitv winch is so readih correctable 
Prominent ears are fairl\ common, and 
are usuallx congenita] The deformity is 
most often bilateral, and may be more 
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marked on one side than on the other. 
Abnormally prominent ears may be di- 
vided into 2 general groups; first, those 
in which the ear is of normal shape, but 
is attached to the head in an abnormal 
position; second, those in which there 
is an abnormality of the ear itself. After 
successfully restoring prominent ears to 
normal position, the appearance of the 
patient is vastly improved ; the mental 
aspect IS entirely changed for the better , 
and many adults are able to obtain suit- 
able employment from which they had 
been barred on account of their bizarre 
appearance 

Many operati\e procedures have been 
described for the correction of the lop 
ear but AlacColIum’s opinion is there are 
only 3 methods that meet the fundamen- 
tal requisites fur a satisfactory repair 
These requisites are that: (a) The angle 
formed between tlie ear and the mastoid 
region must he reduced to at least 30 
degrees, ( /> j the coinolutions of the 
caitilages must he shajied to form an 
antilielix and a scapha, lioth of winch 
are absent m the lop eai, and, (r) the 
skin incision must be ludden behind the 
ear so that it is not readil\ noticeable 

fn correcting a lop ear the surgeon 
must plan to make the curvature of the 
antihelix less acute and the scapha 
slightly wider than m the normal eai 
For the pin poses of orientation the posi- 
tion of the planned antihelix is first 
marked off on the anterior surface wuth 
hnlliant green solution or sterile Bou- 
ncy ’s blue paint (Components of Bon- 
ney’s blue paint are brilliant green, 87 
Gm , crystal violet, 87 Gm , 95 per cent 
alcohol, 10 ounces; distilled \vatei% 10 
ounces.) Along the line, punctures are 
made through the entire ear with a 
needle carrying the paint, so that the 
curvature of the new antihelix will be 
projected as a line of dots in the skin 
on the back of the auricle. These dots 


will then outline 1 side of an ellipse. 
The remainder of the ellipse is marked 
off so that one-half of it lies on the 
posterior surface of the auricle and the 
other half over the mastoid region. Pro- 
caine hydrochloride and epinephrine are 
injected into the skin over the front 
and back of the ear so as to facilitate the 
dissection of the cartilage and to pre- 
vent excessive bleeding The ellipse of 
skin, previously outlined on the posterior 
surface, is now removed. 

An incision is next made through the 
cartilage along the line demarcated by 
the ink dots previously produced by the 
perforating needle. Great care should be 
taken to avoid buttonholing the skin on 
the anterior surface Through this in- 
cision the cartilage is then freed care- 
fully from the skin on the anterior sur- 
face so that the edge of the outer portion 
of cartilage can be inserted under the 
edge of the proximal portion. The cut 
edge of the inner or proximal cartilage 
will then form the ridge of the new anti- 
helix. As the 2 parts of the cartilage 
slide over each other it is found that 
the ear will begin to assume a normal 
position In must cases the outer or distal 
cartilaginous plate, which is now to form 
the structural foundation of the seajiha, 
will be too w’ide For this leason a sickle- 
or crescent-shaped portion of this outer 
cartilage must be removed before the 
cartilaginous convolutions simulate a nor- 
mal appearance. It follow^s that the ear 
wdiich protrudes markedly will require 
the excision of a wider strip of cartilage 
than one that is less prominent When a 
satisfactory correction has been obtained, 
the 2 layers of cartilage are sutured to 
each other by interrupted sutures of 000 
chromic catgut To insure their anchor- 
age to the head, both are sutured as a 
layer to the postauncular fascia of the 
scalp This brings the skin edges to- 
P'ether so that thev mav he rlnt;prl with 
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Fig 37 — Schematic drawings showing the steps in the operation fui the replacement of 
piominent ears The ear is placed in its normal position against the head and the upper and 
posterior limits are marked on the scalp with a h>poderniic needle dipped in brilliant green, 
5 per cent in alcohol. Note 2 punctures abo\e the ear and 1 behind With the ear in this 
position the undeveloped antihehx will i e-form snfficientK to indicate the line (»t jirtiposed 
1 econstuiction Along this line with a Inpudetniic needle dipped in the biilliant green solution, 
punctures are made completeh through the ear and about I cm apart B, Shows the puncture 
marks and the needle emerging on the posterior surface ot the ear through one nt them The 
needle shown in the drawing is comparatively much larger than that actuallv used which is 24 gauge 
and 1 inch long The points ot perforatum are connected with a line ot brilliant green and 
while the solution is still damp the ear is piessed against the head and a contact line is made 
This line IS freshened with the green solution and the ends are carried f(jrward and joined, making 
an elliptical-shaped pattern. The area of skin thus outlined is that whidi is to be removed C\ 
The skm has been removed The marks of the pertoratnms m the skin can be seen The second 
line of green-stained dots are those left in the cartilage In the needle punctures through the ear 
The area from which the cartilage was excised, which confoinis to the cuive (»f these perforations, 
IS shown The cartilage spring has been bitiken Two sutuies ot catgut ot the tvpe used to turn 
in tlie cartilage edges to form the antihehx can be seen placed in the peiichondrnim D, The ear 
assumes normal position and the skin is closed with on-end m.ittie'^s suuiun of hnisehair (Davis 
and Kitlowski Surgery ) 
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a continuous subcuticular stitch of 000 
plain catgut. 

In the postoperative dressings sterile 
seasponge or fine gauze is packed into 
the concavity of the auricle, which are 
held firmly m place by an elastic net, 
hand or adhesive. It is important that 
these bandages exert enough pressure to 
control all the oozing but not enough to 
endanger the viability of either the skin 
or the cartilage. The first dressing is 
removed on the third or fourth day for 
inspection of the color of the ear If 
the procedure has been done with gentle- 
ness and if the skin has not been under- 
mined too extensivel), the ear should be 
of normal color If there are any areas 
which are dusk} or blue, the ear must 
be examined for hematoma If a hema- 
toma has f(;rmed it must be expressed 
completel} to a\oKl a slough of the skin 
o\erI}ing it 

Meningitis 

\t cording to ( ) R Khne‘‘ meningitis 
lids been <ind in fact still is the most 
dreaded c oni])lKation of suppuration of 
die ttmipouil bone hornier]} cines weie 
laic and treatment n()ns])ecifK for m a 
pcri(»d of 3.-^ \t*ars the liteiatun* reported 
but ()() cases of reco\er}, ajiproxnnating 
a ‘^7 ])ei cent niortalU\ In the first 
ie])urt of a cure of sti e])tococ'cic men- 
ingitis was repoited in the Rieiich liteia- 
tiire and since that linu* the statistics 
ha\e been ])i ejiondei anti} of cuies due 
to the Use (jf cheniotherap} , ])rontosil 
(the h} droclilonde of a 4-sulfaniid()-2', 
4'-(liaimn( )a/ol)enzenc‘ ) Kline found that 
in the litei attire more than 100 patients 
with hemohtic streptococcic meningitis 
were cured by this drug during the past 
year, whereas the mortality wais more 
than 95 per cent before this drug was 
available Sufficient evidence has accumu- 
lated to prove that it is a valuable drug 
wffien used intelligently. When used in 


the treatment of otitic infections it should 
in a certain number of cases prevent 
the development of a condition in the 
mastoid which requires an operation, but 
at no time should faith m the virtues 
of this drug influence surgical judgment. 
Adequate surgical treatment of the mas- 
toid should always be carried out when 
indicated to prevent meningitis and other 
complications. Early symptoms of menin- 
geal irritation demand an immediate mas- 
toidectomy, with exposure of the dura. 
In the presence of meningitis, after the 
focus of infection has been eradicated, a 
supportive and conservative method of 
treatment is followed 

From 1924 to 1936, N. Silverthorne 
and A Brown-^ treated 93 patients with 
meningitis due to the hemolytic strepto- 
coccus These patients were treated by 1 
or more of the following procedures : 
spinal drainage, intravenous dex- 
trose-saline injections, scarlet fever 
antitoxin and mastoidectomy when in- 
dicated ddiere was only 1 recovery Nine 
])atients with streptococcic meningitis 
dm mg T137 have been treated with sulf- 
anilamide, a continuous intravenous 
injection of dextrose-saline and daily 
spinal puncture with drainage. Mas- 
toidectonn was ])erfornied in 6 of the 9 
cases in winch mastoiditis wais present 
fine of these 9 ])atients have recovered 
It is the authors’ belief that sulfanilamide 
has been chietl} responsible for the re- 
c()\ery of these ])atients 

vSe\eral papers were read at the June 
17 meeting of the Societe medicale des 
hopitaiix of Pans in which 10 cases 
of streptococcic meningitis successfully 
treated with sulfanilamide were reported 
In the first paper Dr. Brule and his 
associates reported a case of acute opto- 
chiasmatic arachnoiditis with streptococ- 
cic meningitis, wdiich had developed after 
the lesion of suppurative tonsillitis had 
evacuated its contents spontaneously 
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about 3 weeks before the patient^s admis- 
sion to the hospital. During* the first 
stage the only complaint was a severe 
headache. There was a slight rise of tem- 
perature, but ocular examination re- 
vealed the typical appearances of acute 
optochiasmatic arachnoiditis secondary to 
the tonsillar infection. At this time lum- 
bar puncture showed 240 leukocytes per 
cm. In the second stage (3 days after 
admission) the symptoms and signs of 
diffuse meningitis became marked. Cul- 
tures of the fluid obtained by lumbar 
puncture showed the causative organism 
to be the hemolytic streptococcus Sulf- 
anilamide was immediately given, 65 Gm 
by mouth and 3 mtraspinal injections of 
0 2 Gm. over a period of 28 days. The 
authors expressed the opinion that the 
intraspinal method of administration had 
been more efficacious than the oral 
method During the third stage a marked 
improvement of the arachnoiditis was 
noted. This is unusual, because as a rule 
this condition ends in complete loss of 
sight. 

The second paper was by Dr. Rene 
Martin of the Institut Pasteur, who 
stated that the mortality rate of strep- 
tococcic meningitis had until recently 
been 97 per cent. He had given sulf- 
anilamide to 3 children with the disease, 
all of whom recovered In addition to 
these 3 children observed at the Institut 
Pasteur, 3 others w ith streptococcic men- 
ingitis of otitic origin had been success- 
fully treated with sulfanilamide The 
drug should be given in large doses and 
the administration continued for at least 
several weeks after apparent recovery 
to prevent recurrences During the first 
few days sulfanilamide is given both by 
mouth and intraspinally For oral ad- 
ministration, adults are given from 8 to 
10 Gm and children 015 Gm daily per 
kg. of w^eight On account of rapid elim- 
ination of the drug, it is advisable to 


give it every 2 hours during the day and 
every 3 hours during the night. It is 
given intraspinally during the first days 
of the illness. After from 10 to 20 cc. 
of spinal fluid, according to the age of 
the patient, has been withdrawn, an equal 
quantity of an 0.85 per cent solution of 
sulfanilamide, previously heated to body 
temperature on a water bath, is injected 
The doses for intraspinal use are in- 
creased or decreased according to whether 
the concentration of the sulfanilamide in 
the spinal fluid is superior or inferior to 
4 mg. per 100 cc. of the cerebrospinal 
fluid. The higher the concentration, the 
more rapidly does recovery take place 
The permeability of the meninges toward 
sulfanilamide varies with each patient; 
hence the necessity of adjusting the doses 
for intraspinal use according to the con- 
centration of sulfanilamide in the cere- 
brospinal fluid Dr. Martin expressed the 
opinion that the administration of sulf- 
anilamide by intraspinal route was the 
chief factor in the success of treatment in 
his cases of streptococcic meningitis. 

The third report was submitted by 
Prof. Robert Debre and his associates 
Before using sulfanilamide, they had ob- 
served 20 similar cases of meningitis 
with but 1 recowry. The 3 patients to 
whom the\ gave sulfanilamide were chil- 
dren 6, 4 and 9 }ears old and in all the 
meningitis was of otitic origin These 
authors employed both the oral and the 
intraspinal method of gnmg the drug 
For oral administration, doses as high as 
from 3 to 5 Gni daily must be given 
even to children, and they must continue 
to be given for 3 weeks after apparent 
recover}. For intraspinal administration 
they used an 0 85 per cent solution, of 
wdiich a minimum of 15 cc. should be 
injected if the concentration of sulfanila- 
mide in the sjiinal fluid is not inferior 
to 4 mg per 100 cc Wdien the concen- 
tration IS reached or when the spinal 
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fluid is sterile and contains very few 
leukocytes, the intraspinal method is dis- 
continued. The spinal fluid became sterile 
within 48 hours after the beginning of 
treatment. The complications noted, so 
far as the effects of the drug are con- 
cerned, were cyanosis, at times very 
marked at the onset but decreasing 
noticeably even though use of the drug 
was continued, a rather persistent cough 
and in 1 case a drop in the red cell count 
to 1,730,000 

Although the number of patients who 
have recovered from otitic meningitis 
caused by the beta hemolytic strepto- 
coccus after treatment with sulfanilamide 
appears to be growing rapidly, F. W. 
Smith, cf a! report what they be- 
lieve to be the first time a case of men- 
ingitis caused by an anaerobic beta hemo- 
l\tic streptococcus with recovery under 
sulfamlamule tlicrap} Oral adnunistra- 
tinn Ilf tile drug was relied upnn ex- 
clusuch with the C‘Xce[)tion of the first 
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streptococci produced acute fulminating 
meningitis with associated septicemia, 
which was fatal in from 18 to 48 hours. 
The treatment of 46 rabbits with the 
drug, begun 4 hours after inoculation, 
resulted in recovery in 9 and prolonga- 
tion of the lives of most of the remain- 
ing animals. In monkeys the meningitis, 
unaccompanied by septicemia, was fatal 
in about 72 hours. In 12 animals, the 
injection of the drug 24 hours after 
inoculation resulted in recovery of 7 
In the pneumococcal cases the drug was 
not curative but did in many instances 
prolong the lives of the animals. Kolmer 
believes that the therapeutic action of 
sulfanilamide, given orally, subcutane- 
ously and intraspinally, appears to de- 
pend on the promotion of phagocytosis 
of streptococci, which is probably the 
result of some bacteriostatic effect result- 
ing 111 the pioduction of less antiphago- 
cytic substance A scale of suggested 
doses to he administered is as follows 
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few dajs when prontosil was given in- 
tramuscularly The authors emphasize 
the importance of anaerobic culture pro- 
cedures in routine bacteriologic studies. 

In an attempt to throw some light 
on the action of sulfanilamide and its de- 
rivatives, J. A Kolmer and his associ- 
ates,'^ carried out experimental work on 
animals. In rabbits the intracisteriial 
inoculation of virulent beta hemolytic 


Under favorable conditions the dose 
may be reduced after from 3 to 5 days, 
but oral administration is advised for at 
least 2 or 3 weeks as a safeguard against 
a recrudescence of the infection. 

M. Molhant^ states that the term 
serous meningitis was employed first by 
Quincke to characterize the excessive 
production of cerebrospinal fluid with 
accumulation in the cerebrospinal spaces. 
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Before taking up the different forms of 
serous meningitis, the author discusses 
the biologic physiology of the cerebro- 
spinal fluid. He emphasizes the impor- 
tance of the biologic equilibrium of the 
cerebrospinal fluid on the stimulation 
of the hypothalamic sympathetic centers 
and the role of the cerebrospinal fluid 
in the regulatory mechanisms of the 
humors. He shows that the clinical as- 
pects of localized serous meningitis, at 
least in its simple forms, are the mani- 
testation of an organofunctional patho- 
genic complex. The meningeal cyst is a 
sequel of a subacute inflammation of the 
brain and meninges. The treatment of 
choice IS the intradermal tuberculin de- 
sensitization. 

Discussing the generalized cerebral 
serous meningitis, he takes up first the 
purely toxic forms, which are caused 
essentially by the noxious action of cer- 
tain endogenic toxic substances Hyper- 
tonic solutions of dextrose in massive 
doses, repeated for several days, have a 
remarkable curative action in the acute 
cases The second t>pe of generalized 
meningitis discussed b\ the author is the 
form that is due to toxic sensitization 
cither by a medicinal or by an infectious 
factor The rejiurted histones indicate 
intoxication with phenobarbital, alcohol, 
i>()]d salts and so on, the presence of 
chrome e\oluti\e tuberculous processes 
or the combination of these medicinal 
and infectious factors In these cases the 
cidministration of Iwpertomc solutions of 
dextrose constitutes the treatment of 
choice during the acute periods In the 
chronic forms repeated lumbar punc- 
tures, decompressive craniectomy and 
other intracerebral interventions have 
been recommended Roentgen treatment 
has also been recommended because un- 
der its influence the production of cere- 
brospinal fluid IS decreased. The author 
utilized with good success intradermal 


tuberculin desensitization. This treatment 
is simple, inofifensive and at the disposal 
of the general practitioner. By its para- 
allergic action it dynamizes and regulates 
the apparatus of disturbed biologic regu- 
lation of the dyscrasic organism. It has 
a desensitizing action. By its specific al- 
lergic action it contributes also to the 
cure of the tuberculous lesions. 


DEAFNESS 

The hearing problem presents a real 
challenge to medicine, according to C. E. 
Kinney,^ who finds that lay organiza- 
tions with its societies for the hard of 
hearing, commercial firms who manu- 
facture hearing aids and audiometers, 
governmental agencies and the medical 
profession are all vitally involved. A 
comprehensive program includes meas- 
ures calculated to prevent deafness, con- 
serve hearing and, finally, the rehabilita- 
tion of the patient. 

Hearing impairments are divided into 
2 classes , those having their inception 
from birth to the end of a person's edu- 
cational period (21 years), and those 
having their inception after 21 years of 
age The relative incidence of cases m 
these 2 age groups is approximately 50 
per cent in each group. Accurate figures 
are not a^ ailable As to their relative im- 
portance, according to Kinney, there is 
no question — because of the social and 
educational factors involved — the early 
life group is by far the more important. 

Later-life deafness can be further di- 
\ided into 2 groups, approximately 70 
per cent being either ostosclerosis or 
senile deafness Of these 2 types, to date 
little has been done to either prevent 
or ameliorate this class of hearing im- 
pairment. Of the remaining 30 per cent 
they consist mainly of catanhal deafness 
with the occasional case of otitis media 
and eighth nerve tumor. These 3 types 



436 


OTORHINOLARYNGOLOGY 


of deafness can be successfully treated 
and it behooves all physicians to see that 
these cases are properly diagnosed and 
proper treatment instituted as early as 
possible. 

Early life hearing impairments may be 
divided into 3 groups, as follows: (1) 
Those occurring before birth, (2) those 
occurring as a complication of a con- 
tagious disease, and (3) those due to 
otitis media of a nonspecific origin. 

Hearing impairments occurring as a 
complication of contagious diseases con- 
stitute a large majority of early life 
cases The general practitioners and pedi- 
atricians working in conjunction with 
the public health officials are constantly 
reducing the incidence of these cases. 
However, further reduction can be accom- 
plished. Twent}-five years ago, diph- 
theria, typhoid fever, infantile paralysis 
and epidemic bjiinal meningitis contrib- 
uted to a large share of uur hearing cases 
Toda\ these diseases are rare. No one 
hut the niediuil ]lr()fe^^l(Jn can claim 
credit fur thi^ fact 

Scarkt fever, measles, and muinjib aie 
.still res{)onsil)h‘ althougli tlie seventy of 
llu se cases is defimtelv le-s^ and as a 
cunscfiiitni'e cat complKanoiib arc less 
fuqueiit It is ])ossiljle to further reduce 
the frL(|uenc_\ of lieariiig during the con- 
\<ilescence stage. It has been the author’s 
[)! allege to see several cases of hearing 
impairment during the convalescence 
from measles, which impairment was 
piactically eliminated by jirolonging the 
bed rest and forcing fluids on these pa- 
tients. One can properly ask how can 
the general piactitioner examine these 
patients as to their hearing. The au- 
diometer is out of the question and the 
so-called \vatch tick test is useless. The 
spoken voice test is of great value provid- 
ing that 1 ear IS tested at a time. Testing 
1 ear at a time can only be accomplished 
by using a Barany noise apparatus in 


the ear not being tested. It is most im- 
portant to remember that a person can 
lose up to approximately 40 per cent of 
hearing in 1 ear without being cognizant 
of the fact and unless the doctor ex- 
amining the ear tests only 1 at a time 
this loss may be missed by him. 

The third group of early life hearing 
impairments are from nonspecific otitis 
media. The incidence of these cases is 
probably the same as it was 25 years 
ago. This incidence can be reduced by 
at least 80 per cent if the medical pro- 
fession considers 2 facts; namely: 

1. Practically all cases of nonspecific 
otitis media are caused by the patients 
themselves forcing virulent bacteria into 
the middle ear. 

2. Most of the hearing impairment 
occurs after the active infection has 
stopped 

The nose sliould always be blown with 
both nostrils open and the secretions 
from the nose drawn back into the 
pharynx The second point is that per- 
manent impairment of hearing caused by 
an acute attack of otitis media occurs 
from 3 to () weeks after the discharge has 
stopped Tills is (hie to the formation 
of adhesions around the 3 ossicles m the 
middle ear These adhesions are pre- 
vented by a(.tive massage of these f)arts 
through both the custachian tube and the 
external ear canal A patient ha\ing had 
an actnely discharging middle car should 
not be released from medical care until 
at least 2 months after the dischaige has 
stopped and the hearing in that ear is 
essentially the same as it was before the 
disease started. 


TINNITUS AURIUM 

Most cases of tinnitus are subjective 
in character There are, however, un- 
usual occasions in which the noise may 
be demonstrated to an observer. Head 



OTOLOGY 


437 


noises may arise from conditions within 
the ear and in the immediate neighbor- 
hood of the ear. In practice the most per- 
sistent and annoying forms of tinnitus 
are usually seen in connection with dis- 
ease of the internal ear and its central 
pathways. Tinnitus due to conditions 
within the external auditory canal and 
the middle ear are apt to be much less 
annoying and much more amenable to 
treatment. In the neighborhood of the 
ear transmitted noises from arteries, veins 
or aneurisms are occasionally observed 
The use of drugs such as acetylsalicylic 
acid may produce tinnitus without ap- 
parently any permanent or demonstrable 
effect on the hearing. 

The description of the sounds varies 
from low, rushing, murmuring sounds 
usually assigned to disease in the middle 
ear to high pitched, hissing, whistling, 
ringing noises generally thought to be 
due to difficulties m the internal ear 
Iff-om thib t}pe of head noise to a type 
characterized by distinct musical char- 
acter IS only a short step. Such noises 
may he designed as whistling, ringing, 
helhhke m character. One step further 
carries one into the realm of noises that 
begin to partake of hallucinations. A pa- 
tient will say that an old melody recurs 
over and over again , perhaps some song 
not heard since earl} childhood. The last 
step Is, of course, distinctly hallucinatory 
in character. Voices and other sounds 
are heard and associated with mental dis- 
turbances of a profound character 

Again it is not easy to say how’ much 
the so-called nervous constitution has to 
do with these noises Certainly, a per- 
sistent tinnitus may make the most self- 
contained person nervous and, on the 
other hand, it should not surprise any 
one that the highly strung person would 
be apt to exaggerate the distress he 
experiences 


It is therefore plain that the patient's 
description of the noises and the degree 
of reaction to them must in some meas- 
ure be related to the nature and location 
of the disease area as well as be influ- 
enced by the temperament of the sick 
person. The patient is of a nervous char- 
acter. Her complaint, with its intermis- 
sions, IS such that it could be due to some 
disturbance in the end organ of hearing 
and its central pathways. She also has 
had a hypertension and, wffiile the blood 
pressure is lower now than it was, there 
still may be changes of a vascular char- 
acter in the brain sufficient to produce the 
symptoms. There is no statement as to 
the absence or presence of a hearing 
defect. The presence of a hearing defect, 
especially a severe one, might help to 
locate the lesion m the cochlea It is just 
such deafness of an auditory nerve type 
that produces tinnitus of the more severe 
and persistent kind From time to time 
also, tinnitus of a stubborn and trouble- 
some character may precede by many 
years the onset of such a deafness. 

Experience states that treatment of 
the type of tinnitus described is apt to 
be without benefit Psychotherapy, en- 
couragement of the patient to accept her 
condition wutli as much philosoph} as 
possible and the avoidance of fatigue and 
nervous strain as w^ell as the use of 
mild sedatives are all indicated As much 
as possible one should attempt to dis- 
cover the cause and by so doing influ- 
ence for the better this most aggravating 
complaint 

E A Bredlau^^ reports 3 cases of 
objective tinnitus and review's similar 
cases described in the literature Objec- 
tive tinnitus may be either \abcular or 
muscular in origin Spasmodic contrac- 
tions of the eustachian tube are the chief 
causative factors m the muscular type 
of objective tinnitus; the immediate 
cause is the separation of the moist sur- 
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faces of the eiistachian tube. Hysteria 
and neurasthenia have been hypothesized 
as predisposing or contributing factors. 
The vascular type of tinnitus is caused 
by the preternatural transmission of ar- 
terial or venous impulses to the ear 
by (1) aneurisms, including arteriove- 
nous aneurisms, both intracranial and ex- 
tracranial, (2) hypertension, (3) vas- 
cular tumors of the brain and the ear, 
(4) coarctation of the aorta, (5) severe 
anemias, (6) pregnancy, (7) acute in- 
flammatory disease of the ear and (8) 
vasomotor and endocrine disturbances. 


OTOSCLEROSIS 

F R Nager and J S Fraser^- en- 
countered bone formation in the scala 
tympani in onh 6 petrous bones out of 
62 cases of otosclerosis Analysis of these 
cases indicates that the extent of the dis- 
ease of tlie bone in the lalnnnthme cap- 
sule of all these iiatienls was large and 
not circumscribed but dill use and includ- 
ing both w'lndous The bone marrow 
contained man} dilated blood vessels, 
iiewh foiincd connective tissue and nu- 
merous osteoclasts These patients w'ere 
almost tc)tall\ deaf, whuli condition is 
casil} explained b\ the obliteration of 
both window’s, ddie scala tympani was 
almost filled up iii tlie more advanced 
cases \\ ith the exception of 1 case, the 
lowest end of the scala t\mpani was filled 
up, including the cochlear acpieduct In 
general the inner ear of these petrous 
bones did not show distinct signs of old 
inflammation, with the exception of a 
darker staining of eiidolabyrmthine fluids 
They cannot accept the idea of a former 
labyrinth infection as a cause of these 
alterations but are inclined to believe that 
the otosclerotic process in the labyrinthine 
wall produces alteration or irritation 
of the endosteal layer and perilym- 
phatic space which leads to circum- 


scribed fibrous and bony production in 
the scala tympani. The otosclerotic proc- 
ess will penetrate even this newly formed 
bone. Such formation of bone in the 
inner ear has been found only in otoscle- 
rotic diseases of the labyrinthine capsule, 
whereas all other disorders of bone do 
not lead to these alterations. 

Treatment — M. A. Goldstein^^ has 
used grain (0.01 Gm.) of thyroxine 
in 42 instances of otosclerosis in young 
persons, following the technic of Gray. 
The tablet of thyroxine placed on a 
watch glass is dissolved in 4 drops of 
warm sterile distilled water and is in- 
jected through the drum membrane di- 
rectly into the cavity of the middle ear so 
that it may be in contact with the prom- 
ontory and oval window’ The patient's 
head is inclined to a completely lateral 
position for the ear to be anesthetized 
w’lth from 15 to 20 drops of aniline oil- 
cocaine solution The solution is dropped 
to the fundus of the canal and is allowed 
to remain there for 5 minutes, when it is 
carefully swabbed out The insertion of 
the l)}podermic needle for injecting the 
thyroxine is at the point half w’av be- 
tween the tip (4 the malleus handle and 
the posterior rim of the annulus tym- 
panicus Immediately after the injection, 
wath the patient in an erect position and 
wath his head throwai well backward, the 
patient is directed to keep the mouth 
open wide for 3 minutes, thus preventing 
part of the injected fluid from escaping 
dowm the eustachian tube. Following the 
injection, the patient is instructed to 
remain quiet for from 20 to 30 minutes 
and is further cautioned not to be too 
active for the rest of the day. The thy- 
roxine treatment consists of 4 consecu- 
tive injections made alternately in the 
right and the left ear at intervals of 1 
week. The selection of patients who may 
be best qualified to receive such treat- 
ment IS based largely on one's ability 
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to make a diagnosis of clinical otoscle- 
rosis. Patients more than 30 years of 
age usually are less satisfactory subjects 
for the treatment, either because of their 
age or because of the long <lii ration and 
progressive character of their defective 
hearing. Of the 42 patients subjected to 
thyroxine treatment, 23 have shovrn defi- 
nite improvement in hearing capacity and 
in some cases cessation or reduction of 
tinnitus and a general clarifica-tian in the 
perception of speech, and 10 show slight 
improvement by comparison of audio- 
grams before and after injection; but 
this was not stabilized in the final audio- 
grams 6 months or more later. In 9 
no improvement was noted following 
treatment In no case was there any de- 
crease in hearing following; these injec- 
tions. 

A new technic for the improvement of 
hearing of patients with otosclerosis is 
offered by J Lemper t It is a delicate, 
highly technical surgical piocedure de- 
signed to create a fenestra in the bony 
capsule of the external semicircular canal 
and to provide a mechanical means of 
keeping this newly created fenestra per- 
nianentl}' open To obtain the desired 
results it IS essential that every step 
iti this technic be patiently and skillfully 
executed m its minutest detail To bring 
this operative procedure to a successful 
conclusion it is absolutely essential that 
every surgical step be pcifoiiiied in the 
exact order desciibcd Kacb step m this 
technic is the foundation for the next 
step, and unless each step is concluded 
successfully, the next step and therefore 
the rest of the opeiation are doomed to 
failure This surgical technic should not 
be attempted by any A^oung otologist un- 
less he IS especially tiained for surgical 
measures of this type. Any otologist with 
a keen knowledge and understanding of 
the minutest details in the anatomy of the 
temporal bone, resulting from a large and 


varied personal experience in operations 
on it, will master this technic without 
any difficulty after seeing it carried out. 

The endaural, antauricular approach 
to the temporal bone is employed for 
the following reasons : 

1. The tympanomeatel cutaneous membane 
which IS used to cover the defect can be ob- 
tained only when the endaural, antauricular 
approach to the temporal bone is employed. 
This was described by J. Lempert^^ previously. 

2 To avoid the risk of postoperative infec- 
tion, in addition to applying the strictest rules 
of asepsis, it is necessary to limit the surgical 
attack to the tissues directly concerned and 
thus reach the objective with the least amount 
of sacrifice of tissue This is best accom- 
plished by employing the endaural, antauricular 
approach 

3 Better visibility and accessibility of the 
desired surgical field are obtained by this 
approach 

4 The employment of the endaural, antaun- 
cular approach is followed by a convalescence 
involving the least possible social and economic 
inconvenience to the patient 

S. Cosmetically, the endaural, antauricular 
approach results in a status as near as possible 
to that preceding the operation 

Lempert has operated on 23 patients 
with otosclerosis by the described technic 
In 19 cases a good practical improve- 
ment in hearing was obtained and main- 
tained. In 4 cases in which operation was 
performed in spite of poor existing bone 
conduction, no improvement in hearing 
w’as obtained 

This surgical technic w^as carried out 
and all the postoperative dressings made 
under the strictest rules of asepsis. In 
no case w’as there a postoperative infec- 
tion of the tympanic cavity, the mastoid 
cavity or the labyrinth 

Of the 23 patients operated on, the 
newly created fistula m the external 
semicircular canal remained open in 22 
In 1 case the fistula began to show signs 
of closure at the end of 10 days and 
was completely closed at the end of 3 
weeks The author believes that in the 
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22 patients in whom the fistula remained 
open it will remain permanently open. 
His experience has shown that when 
regeneration of bone takes place in a 
newly created fistula, it does so imme- 
diately, and clinical evidence substantiat- 
ing this fact may be observed after the 
first deep dressing. At the time of each 
dressing the response to the fistula test 
becomes less marked, until about 4 weeks 
postoperatively, when the fistula test 
gives a completely negative result When 
regeneration of bone does not take place, 
the response to the fistula test continues 
to remain strongly positn^e, showing no 
signs of decreasing intensity He be- 
lieves that It IS reasonable to assume that 
a fistula which has not shown signs of 
beginning regeneration of bone after 2 
months will remain permanently open 


ACUTE OTITIS MEDIA 

( )f the 1324 infants kss than 1 }eai 
old arlinitted to the Alder lie) C hildren’s 
]f(»s]ni<il during 1936, (1 McC onke} and 
\'. C' k C'ouper^*' found that 195 (14 
])ei cent I '.ulleicd at one tune oi an- 
otliei from otitis media or otitis media 
and in<isi( )](litis In a certain ])roportion 
the otic infection was undouhtedi} sc\- 
oiidarv to some other ])athologic process 
dlie remainder weie cases m which the 
infeetion a])|)ean<l to he* responsible for 
ilu* child's illness and m wlneh, m the 
maj<n'it\, suitable treatment of the eai 
resulted m inipro\ ement Tlic latter is 
uilled priniarv Any doubtful case w'as 
meliided m the secondary group In the 
secondaiw group (74 cases) associated 
wath respiratory infections the greatest 
number of cases and the highest death 
rate (31 per cent) occurs m the age 
group from 3 to 9 months, while in the 
group (21) associated with nutritional 
disturbance the greatest number occurs 
in the age group from birth to 6 months, 


with a death rate in this group of 45 
per cent. In the group associated with 
nasopharyngitis (12 cases) the greatest 
mortality (33 per cent) was in the age 
group from birth to 6 months In the 9 
cases of otitis media complicated by an- 
other infection there were 4 fatalities. 
The previous method of feeding these 
children does not appear to influence the 
results. There were no deaths in the 7 
cases of primary classic mastoiditis. In 
the 33 primary cases of otitis media and 
mastoiditis the death rate was 84.8 per 
cent and the highest death rate appears 
to be in the age group from 1 to 3 
months All of the 39 children with mild 
primary otitis media and mastoiditis re- 
covered Among the patients with classic 
mastoiditis only 1 was breast fed for 
more than 3 months, wdnle the remainder 
all had shorter periods of breast feeding. 
Operation is alwa\,s indicated in classic 
mastoiditis and the results are good, in 
the toxic group the results are poor and 
111 tlie mild gioup the results aie good in 
selected cases Once the infant’s infection 
so o\erw helms it as to produce s>mp~ 
tom^ of toxicity. Its diances of survival 
arc‘ jiisi as great with coiisenntive treat- 
ment Us with surgical interv(‘ntioi) The 
analysis of the seasonal incidence of the 
primaiy grou]:) show's that the greatest 
iiiimhers occur (luring the months of 
July, August, vSeptemher and ( )ctober, 
the se<ison of the }ear when diarrhea 
and vomiting are most jU'evalent in in- 
fancy, Confirmation is afforded for the 
theory already advanced by numerous 
aiithois that the well-know'ii diarrhea 
and vomiting syndrome is frequently 
caused by the presence of otitis media 
and latent mastoiditis, the pathology of 
wdiich is of the nature of a retention 
phenomenon with lack of satisfactory 
drainage. 

A study of the ear complications 
among 3564 scarlet fever patients is 
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presented by A. L. Hoyne and R. 
Spaeth.^ This number represented pa- 
tients treated during the period of July 
1, 1934, to June 30, 1935. There were 
510 cases (14.3 per cent) which com- 
pared favorably with figures of 134,862 
cases culled from the literature (11.8 
per cent). The authors record the fact 
that 215 (45.16 per cent) of 476 cases 
of purulent otitis media developed mas- 
toiditis. The incidence of this complica- 
tion was significantly higher among the 
fatal than among the recovered cases 
of suppurative otitis media. A total of 
124 cases (57.6 per cent) or 3 47 per 
cent of the total number of cases, re- 
quired surgical treatment, the remainder 
were given solely medical therapy. There 
was a mortality of 14.51 per cent among 
the operative cases and 5 49 per cent in 
the nonoperative group It is of interest 
to note that the majority of cases of otitis 
media occurred in the first week , over 
70 per cent m the first 3 weeks. 

W. Giese^''=* studied 27 cases of ne- 
phritis in patients with acute otitis media, 
which were observed at the otolaryn- 
gologic clinic of tlie University of Jena 
during the years from 1932 to 1937 
These 27 cases of simultaneous nephritis 
and acute otitis media represent 2 45 
])er cent of the 1102 cases of acute otitis 
media wdiich were treated during that 
period Among the 403 cases of chronic 
otitis media, nephritis w'as never ob- 
servefl The 27 cases of concurrent ne- 
])hntis and acute otitis media are classi- 
fied into 4 groups, which differ greatl\ 
as regards type and course of the disease 
In the first group of 7 cases an acute 
nephritis developed m addition to an 
acute otitis media The nephritis devel- 
oped either several days or se\eral wrecks 
after the onset of the otitis media, usually 
following after a new attack of general 
infection, wdiich was recognizable on the 
increase in temperature Generally the 


nephritis is independent of otitis media, 
but it may originate in the ear as the 
result of a surgical trauma by way of the 
blood stream. In the second group of 
2 cases an acute nephritis became com- 
plicated by an acute otitis media. These 
cases were characterized by a severe dis- 
turbance in the general condition. The 
otitis media developed independently of 
the nephritis but, as a result of the inade- 
quacy of the defense powers of the or- 
ganism, the otitis media developed sooner 
than would be the case otherwise. In the 
third group, w^hich comprised 16 cases, 
acute otitis media and acute nephritis 
developed simultaneously, frequently ac- 
companied by diseases of other organs, 
particularly the rhinopharyngeal organs 
The general condition is extremely poor 
It cannot be determined from the outset 
and the course of the disease whether the 
nephritis is dependent on the otitis 
media. In the fourth group of 2 cases on 
acute otitis media developed in addition 
to a chronic nephritis Observations re- 
vealed that the aural and renal diseases 
concurred and did not influence each 
other noticeably. Thus a real dependence 
of the nephritis on the otitis media cannot 
be detected in all cases and the author 
rejects the notion that acute otitis media 
is a focal infection The concurrence of 
acute otitis media and nephritis as w^ell 
as of other local diseases is the result 
of a general infection which is frequently 
of tonsillogenic or {iliaiwngogenic origin. 
The concurrence of oral and renal dis- 
ease makes no essential difference in the 
therapy Surgical treatment is not nec- 
essarily moie urgent or more frequent 
Treatment of the ear exerts little influ- 
ence on the se\enty or the course of 
the nephritis. The ear and the kidnev 
should be treated in the usual manner 
and a thorough general therapy should 
be combined w'ith the treatment of these 
organs. 
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V, Schmidt^ ^ says that in acute inflam- 
mation of the middle ear treated by his 
method the functional results, without 
aftertreatment with the air douche, have 
been particularly good, the number of 
operations small, the mortality low and 
the average hospitalization not longer 
than with other conservative treatment. 
Early paracentesis is called for, after 
which hot compresses are applied for 24 
hours. Syringing with 33 per cent by 
volume or 27 per cent by weight of 
alcohol at 37° C is then begun. A record 
syringe of from 10 to 20 cc. is used, with 
a rubber disc attached to the cone and 
held to the external ear The fluid 
reaches the t\mpanum under a certain 
pressure by which the discharge on the 
tympanum is more readily removed with 
the fluid as it flows back to the disc 
Individualization is necessary as to the 
frequency and number of treatments In 
raie cases irrigation 3 or 4 times a day 
suffices. 6 tunes daily is the rule and 
more fre(|uent dail\ flushings arc guen 
in cases of high temperature and a ten- 
deiK) of the ])aracentesis opening to 
Jose Laiauentc^sus was re])eated in less 
than e\ei\ tenth patient The patients 
otten notice tilcohol in tlu‘ rhinopliaiw n\, 
which shows that the eiistachian tube has 
become passable, fa\oiabl\ incieasiiig tlie 
tlrainage of the middle ear, with simul- 
taneous rapid nn])ro\enient in hearing 
S} ringing with 27 per cent alcohol causes 
pain onl\ when the treatment is dela\ed, 
NO that the canal is raw If there is pam 
from the mucous membrane of the middle 
ear, a 1 per cent solution of nupercaine 
is added for the first days. The author 
asserts that as far as he knows the com- 
bination of disinfection and astringent 
action with improved chainage of the 
middle ear through syringing with alco- 
hol is not attained by any other agent 
Of the 103 patients treated in 1936, 12 
(1L7 per cent) w^ere operated on; of 


these, 8 had mastoiditis on admission. 
After re-examination in 1937 of 218 pa- 
tients, most of whom had been observed 
for more than a year, showed that neither 
mastoiditis nor other complications had 
followed. In 210 cases the tympanum had 
healed, in 25 with small cicatrices, mostly 
linear; in 5 cases there were small, sharp- 
edged perforations, with normal hear- 
ing, in 1 a larger central perforation, 
in 2 a moist inner ear. Hearing was 
normal in 208 cases. In the complete 
material of 295 cases from the period 
of treatment with syringing with alcohol 
the mortality was about 1 per cent ; 2 
of the 3 patients who died were operated 
on immediately after admission 

In the course of a year all of Jorgen- 
sen’s patients with otitis media were, 
if immediate operation was not indicated, 
treated by syringing with alcoliol accord- 
ing to the Schmidt method, eitlicr 24 
hours after paracentesis m recent otitis 
or from the day of admission in cases 
of sjiontaneous i)erforation or paiacente- 
sis (lone before admission There were 
3s7 iiatusits, with 509 cases of acute 
suppurative otitis media [n 3 easels treat- 
ment had to be terminated l)ec<LUse of 
unbearable pain in connection with the 
sv ringing, in most cases there was ]min 
from 2 to 5 minutes after irrigation, 
especial]} during the first days, and a 
few^ patients felt no pain In 247 cases, 
lecovei} resulted, in about tw'o-thirds of 
these the treatment was begun 24 hours 
after the incision of the eardrum, m one- 
third at a later stage Seventy-five ])a- 
tients ( 29 3 jier cent) wxu’e operated on 
in spite of the treatment The 410 pa- 
tients with 584 cases of acute suppura- 
tive otitis media from the preceding year 
constitute the control material Of these, 
37.8 per cent were operated on. The 
author sees as drawbacks the need of 
hospitalization, the painfulness of the 
treatment and the long duration of the 
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treatment; the advantages are the re- 
duced number of patients operated on, 
the infrequency of a second paracentesis, 
the absence of eczema in the middle ear 
and external ear and the possibility for 
direct effect on the middle ear and the 
eustachian tube. 

J. H. Maxwell^® points out that if a 
patient with otitis develops symptoms of 
sepsis, the sepsis is not necessarily due 
to the ear infection The otitis may be 
“an incident in the course of an infection 
elsewhere responsible for the patient’s 
sepsis.” Therefore, since cases of otitic 
sepsis are rarely surgical emergencies, 
a careful study should be made to de- 
termine whether the sepsis is definitely 
of otitic origin. 

Such a study includes ■ Bacteriological 
studies of the aural discharge. A rec- 
ord of the temperature, pulse, and res- 
piration every 2 hours. Daily blood 
counts at the same hour; increasing 
leukocytosis, progressive secondary an- 
emia and an increase in the number of 
immature polymorphonuclear leukocytes 
are significant Daily examinations of the 
urine including the study of the stained 
sediment after centrifugation, as strep- 
tococci may appear m the urine before 
they can be demonstrated in blood cul- 
tures Daily blood cultures, taken either 
at the peak of a temperature rise or right 
after a chill Examination of the patient 
twice a day with special reference to the 
l^iossibility of endocarditis, pneumonia, 
renal infection, acute exanthem, intra- 
cranial mv'olvement and jugular phleb- 
itis X-ray examinations of the chest 
should be made every 24 to 48 hours, 
as the x-ray may show an acute pneu- 
monitis before phjsical signs are defi- 
nite. Radiographic examination of the 
mastoids is also important ; a diploic 
structure is more frequently found when 
the ear is the source of the infection 


Treatment — If it is definitely deter- 
mined that the otitis is the cause of the 
sepsis, operation is indicated. The opera- 
tive procedure should include careful 
exenteration of "all possible pneumatic 
bone" ; on several occasions, the author 
has found apparently healthy bone on 
the floor of the mastoid concealed a small 
parasinal abscess. The sigmoid sinus 
should always be exposed widely in 
septic cases. If the sinus appears normal 
at the time of operation, but the symp- 
toms of sepsis do not subside, a second 
operation is indicated for the ablation of 
the sigmoid. Prior to this second opera- 
tion, however, it must be definitely estab- 
lished that the contralateral ear is not a 
source of infection; a complete mas- 
toidectomy must sometimes be done on 
this ear. The sepsis does not subside im- 
mediately even if the active focus has 
been adequately removed. Postoperative 
treatment is important. This should in- 
clude. Forced fluids to 4 to 5 liters a 
day for adults ; high caloric, high vitamin 
diet, reduced iron (0 5 Gm 3 times 
daily) ; repeated small transfusions of 
blood from different donors In hemo- 
lytic streptococcus infections sulfanila- 
mide may be given, preferabh’ by mouth. 


CHRONIC OTITIS MEDIA 

M M Cullom-i arrives at the fol- 
lowing conclusions on the problem of 
chronic suppuration of the middle ear 
and mastoid after 16 years of investiga- 
tion • ( 1 ) At least 85 per cent of puru- 
lent infection of the middle ear and 
mastoid are the result of a purulent sin- 
usitis, nearly alwajs on the same side as 
the infected ear and mastoid (2) Of 
those having scarlet fe\er, 91 per cent 
have a coincident infection in the sinuses. 
It is presumed from clinical symptoms 
that about the same percentage have a 
coincident sinusitis in epidemic influenza. 
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(3) If 91 per cent of patients ill with 
scarlet fever and influenza, together with 
those having sinusitis in the other exan- 
thematous diseases, have infection in the 
sinuses, at one time or another practically 
the entire population suffers from sinus 
disease. (4) A large proportion of those 
so infected are left with a chronic sinus 
infection that tends to last throughout 
life unless diagnosed and treated (5) 
These chronic residual infections consti- 
tute a menace to the life, health and 
hearing of those so infected and make 
the victim a earner infecting others by 
contact and starting epidemics. (6) What 
IS diagnosed as an acute sinus infection 
IS often an acute exacerbation of a 
chronic sinus infection (7) When the 
relationship is established between a 
chronic middle ear suppuiation and a 
purulent smusitis, the fir^t step in the 
treatment of the eai is the elimination 
of the Sinus infection 

Treatment — ( oniiell-- ceased the usc 
ot ^vatrr^ ini< 4 alion in the treatment of 
.uute or diioiiic infections of the ear 
The so-callc'd dn tieatnuiit a\oids main 
oT the ol)jecti(»ns to vater\ solutions 
Hie objection is nr»t alone the soi^gx 
loiidition of the external cMiial Init als(^ 
tlu tact that mall} of these infcetions arc 
kept aUnc h\ the migative solution in 
tlit‘ middle eai Hie dry tieatment is 
cariKsl {»nt he the* use of cotton wicks, 
1 lu‘ wiek^ ai e ehange‘d as often as one 
fourth of tluar length is wet It ma} he 
necessare to eliange them c'very 10 or 
15 minutes if the disclnirge is jirofiise 
It It IS felt that one must irrigate an 
acute or ehronicall} infected ear, it is best 
to use 70 per cent alcohol Most chronic- 
ally infected ears wall heal if kept clean 
Pratt m 1930 suggested what may be 
called ''continuous drainage” by the use 
of cotton wicks. His method is to roll 
cotton on an applicator and clean the ear 
and then cotton in the form of a wick 


is left in the canal a little distance from 
the tympanum and replaced as often as 
it is soiled. The cotton wick should be 
long enough to rest comfortable on the 
tympanum and to protrude far enough 
from the external canal to be removed 
easily. It should not be large enough to 
fill completely the canal, as that would 
tend to make a soggy condition of the 
membrane and canal, which would be 
mimical to healing and could possibly 
cause furunculosis About 6 years ago 
the author began the use of vitamins in 
the treatment of all chronically infected 
ears Halibut or cod-Iiver oil, to the 
equivalent of 3 or more teaspoonfuls of 
standard cod-liver oil, and from 3 or 6 
brewers' yeast tablets a day with the 
addition of orange or lemon juice to the 
diet have been used Tlic results have 
been satisfactory With the wicks, which 
by capillary attraction are a form of 
continuous drainage, and tlie Mtamins, 
infected ears have herded and a secondary 
membrane has formed wluii <dl other 
conservalu e nutans of treatment have 
failexl 

S .\rertms. Ji has nevei found 
that urea haims the delicate (‘])ithelium 
of a radical mastoidedomv cavitv and he 
has used it on (‘\i)os(‘d <hna without 
signs of nutation of toxieitv ( )ccasion- 
«dly on acaitely inflamed or nnv tissue 
there is sfime ])aiii, hut this is sebban 
cuiiijiaialile with that puKliued by alco- 
liolic solutions 1 U* rdso observed its 
eftect on a number of patients with 
chronic disease of the ear and was more 
than ])leased with the results [bitients 
who underwent radical mastoidectom} 
have been treated in a similar maimer, 
with equally pleasing results It has 
almost eliminated the necessity of daily 
packing, punching and scraping. The 
treatment has also been tried on several 
patients who came in for cleaning of 
radical mastoidectomy cavities and it was 
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found that a week’s use of a solution of 
urea cleaned out almost all debris, leav- 
ing the skin pink and healthy. In chron- 
ically infected middle ears in which the 
saturated solution could be brought in 
contact with the diseased area satisfac- 
tory results, with few exceptions, have 
been obtained. Eleven other persons with 
chronic otitis media with large perfora- 
tions were treated by dropping a satu- 
rated solution of urea in the ear twice 
daily The odor was rapidly eradicated 
and all the ears are dry and clean at the 
time of writing. One had been treated 
several times by ionization without suc- 
cess, and many had had several different 
courses of treatment, with only tempor- 
ary relief at best. 

To avoid complicating the results the 
author has used urea alone satisfactorily, 
although he sees no reason why it should 
not be combined with any form of ther- 
apy which the individual physician might 
favor or the variation of the condition 
warrant, with even greater success In- 
deed, the work of Holder and McKay 
on various combinations of urea with 
other forms of therapy is of interest and 
will undoubtedly be of \alue in selected 
cases of aural disease The solution is 
applied with a dropper tw ice daily, begin- 
ning with small amounts and increasing 
rapidly if there is no pain. The crystals 
may be applied directly or wath a powder 
l)lower, care being taken to remedy any 
caking either m the canal or in the pow^- 
der blow^er A small amount of w’ater 
01 saline solution will usually correct 
this In a few^ cases there will be some 
pam at first Neighboring pathologic 
processes or factors in the general health 
of the patient, w^'liich often assume a 
dominating role in prolonging infection, 
anywhere, should not be overlooked, for 
urea therapy is not a cure-all or a new" 
magic healing powder, the results being 
due simply to a more adequate removal 


of the gross and microscopic debris in 
the recesses of the middle ear, giving 
nature a fair chance, often with surpris- 
ingly successful results. 


LATERAL SINUS PHLEBITIS 

The extent of brain injury with the 
localization of the thrombi in the venous 
sinuses and their tributary veins in 80 
cases of thrombosis of the dural venous 
sinuses in children, all but 3 of whom 
were less than 3 years of age, were cor- 
related by O. T. Bailey and G. M. Hass.-"^ 
Especial attention is given to the large 
group of infants and children in whom 
the thrombosis could not be attributed 
to the localization of a demonstrable 
infectious agent in the sinus W"all or 
tributary veins. Forty-two cases w"ere 
associated with various forms of sepsis : 
meningitis, scalp infections, otitis media, 
mastoiditis and bacteremias wdthout men- 
ingeal localization Four instances fol- 
low"ed surgical procedures Thirty-three 
patients presented no evidence of infec- 
tion of the central nervous system or 
blood stream They w-ere all infants less 
than 30 months of age. The illness began 
with an acute nutritional disturbance 
usually followed after a period of da\ s 
or weeks by CMdences of meningeal irri- 
tation, marked hyperpyrexia and convul- 
sions or other abnormal neurologic 
manifestations Some infants died with- 
out any evidence of neurologic disturb- 
ance In all these patients tlie superiui 
longitudinal sinus w as thrombosed in its 
entirety or in part with variable involve- 
ment of other sinuses and cerebral veins 
Tw'enty-one of the patients presented 
hemon-hages into the meninges associ- 
ated in 19 cases wnth intracerebral hem- 
orrhage and necrosis Some of the 
patients succumbed within a few' hours 
after the onset of the symptoms referable 
to involvement of the central nervous 



446 


OTORHINOLARYNGOLOGY 


system. A few lived for 10 days to 1 
month Finally 2 patients recovered from 
their acute attacks and died later with 
organized and canalized thrombi in their 
superior longitudinal sinuses. 

Plethysmometry of the nose and the 
patency of the sigmoid sinus and jugular 
vein were described by van Dishoeck,^^ 
directing attention to the fact that in case 
of obstruction of 1 jugular vein by means 
of unilateral compression of the neck, the 
inferior concha of the same side of the 
nose becomes swollen, because the venous 
blood coming from the endocranium 
causes a congestion of the pterygoid 
plexus. In some cases this swelling can 
be detected by anterior rhinoscopy, but 
by means of an especially constructed 
nasal plethysmometer the swelling can 
be detected in nearl} all those cases. The 
author describes and illustrates this nasal 
pleth} smometer He shows that, because 
the swelling can be detected in nearly all 
cases, It can be utilized as a symptom of 
obstruction of the jugular \ein and of the 
sigmoid sinus in cases of thrombosis, of 
pressure b\ brain tumor or brain abscess 
and of congenital absence of the sinus or 
jugular \ein In this case the symptom 
will lie negatue on the side of the oblit- 
eration and stioiiglv positue on the other 
side 

C. W. Irish-*' studied 1000 cases of 
ceiebral \ascular lesions found m 12,500 
(ousecutue necropsies done at Los An- 
geles ( Jeneral Hospital Of this number, 
13v3 weie found to harbor cerebral em- 
bolic lesions, 418 hemorrhagic processes 
<ind 449 thrombotic pathologic condi- 
tions, among which 98 (9 8 per cent) 
w'ere sinus and venous thromboses. These 
98 cases of cerebral venous system in- 
volvement have been reviewed with an 
exposition of the comparative incidence 
of the various types of lesions, of the 
contributory factors and etiologic sources 
in their production and of the sex, age 


and survival periods in the patients dem- 
onstrating these intracranial pathologic 
changes. Lateral sinus thrombus was 
found present in 38 cases, the sinus on 
the left being involved m 25, on the 
right side in 10 and bilaterally in 3. The 
longitudinal sinus was involved m 16 
cases and the cavernous and its accessory 
sinuses in 34; venous thromboses were 
disclosed m 10. The history of the devel- 
opment of knowledge regarding these 
conditions is reviewed with particular 
attention to diagnostic procedures, the 
sources and pathways of infection and 
the opinions regarding the surgical treat- 
ment. Bacteriologically the streptococcus 
IS the causative agent of sinus thrombosis 
m 60 per cent of the cases, according to 
Seydell. Streptococcus mucosus is espe- 
cially virulent and characterized by late 
exacerbations with fatal outcome In 
chronic cases anaerobes and facultative 
anaerobes may be the causative organ- 
isms In the majority of sinus throm- 
boses the infection is from 1 organism 

The differential diagnosis between 
sinus phleliitis and all other conditions 
w^herein septic temperature and chills 
may be present is often attended l)y great 
difficulties 

Lertain diagnostic featuu^s which aided 
in making the coriect differential diag- 
nosis between thiomliosis of the lateral 
sinus and acute bacterial endocarditis 
have been stressed Iiy II Rosen wasser.-" 
When the Ottenberg differential blood 
culture indicates large number of col- 
onies m the cultures of blood from ihe 
jugular vein and a jienpheral vein in 
the arm, it points to endocarditis as the 
cause, whereas a large number of col- 
onies in 1 or both jugular veins and many 
fewer colonies in the arm point to sinus 
thrombosis Correlation of the bacteri- 
ologic characteristics of the aural dis- 
charge and the pus from the mastoid 
with blood cultures, as described by 
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Libman and Celler, Ottenberg and Fries- 
ner, is helpful Important in the differ- 
ential diagnosis is the fact that none of 
the pneumococci with the exception of 
the type III pneumococcus cause sinus 
thrombosis. The significance of the em- 
bolic phenomena should be emphasized 
again because of their diagnostic impor- 
tance. Cutaneous embolic lesions, pete- 
chiae, have never been observed by the 
author In a case of sinus thrombosis 
uncomplicated by bacterial endocarditis. 
Changes of the fundi, varying from 
slight blurring of the margins of the discs 
to 4 diopters of papilledema, occurred m 
16 per cent of the cases of sinus throm- 
bosis which Rosenwasser and associates 
observed It is uncommon in a case of 
acute endocarditis to note any change 
m the fundi other than embolic lesions or 
their manifestations, namely, petechiae, 
Roth spots or Doherty-Trubeck lesions. 
The changing character of the cardiac 
murmur or murmurs from day to day is 
significant of endocardial involvement 
A definite history of aural disease, mas- 
toiditis and a tender gland at the angle 
of the jaw associated with corroborative 
local evidences of venous involvement 
are additional factors in determining the 
correct diagnosis In conclusion, it must 
be apparent that these cases of serious 
borderline conditions require the closest 
co-operalion between the otologist, the 
internist and the bacteriologist for their 
proper solution 

T reatment — F rom a comprehensive 
review of the literature based on the 
anatomic, physiologic and pathologic 
conditions involved in the causation, pro- 
duction, and distribution of suspected 
thrombosis of otitic origin and fi'om the 
study of the records of past clinical ex- 
periences, It appeared to J. M Suther- 
land-'"^ that no unified surgical procedure 
can be adapted for this condition other 
than the eradication and drainage of the 


primarily infected area. The author feels 
that the use of surgical intervention on 
the jugular vein is still controversial. 
While great advances have been made 
in the diagnosis and treatment of sinus 
thrombosis, much still remains to be 
desired in treatment in accomplishing a 
complete eradication of infected foci. 

The salient features of 21 consecutive 
cases of otitic sepsis were discussed by 
A. J. Juers In his series a definite 
chill preceded the elevation of tempera- 
ture in all adults but ws.s absent in 
patients below 10 years of age. One- 
third of the patients between 10 and 15 
years had chills. Blood cultures w^ere 
positive in 11 cases and there were a 
few instances where leukocytosis was 
absent. While the series is too small to 
warrant any definite conclusions as to 
the value of ligation of the internal jugu- 
lar vein in the treatment of otic sep- 
sis, the author feels that the procedure 
seemed to be the least essential in the 
management of the condition Juers re- 
ports a mortality of 24 per cent 

The treatment of lateral sinus infec- 
tions without operation on the jugular 
vein IS presented by E M Atkinson*"*^ 
in reporting a series of 15 cases Throm- 
bosis of the sinus was present in 5 cases. 
Operation on the jugular \ein w’as neces- 
sar\ in only 2, in the 1 only liecause the 
condition had been allowed to progress 
too far before operation and m the othei 
because of repeated rigors from a disin- 
ttgrating clot in the jugular bulb Necro- 
sis of the sinus w^all without thrombosis 
but with infection of the blood stream 
and positive blood culture w^as found in 
2 cases Atkinson feels that ligature of 
the jugular vein need not be an invari- 
able accompaniment of an operation on 
the lateral sinus ; that it has its most 
valuable application when thrombosis lias 
extended to the jugular bulb and, finally, 
that infection of the lateral sinus has a 
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marked tendency toward spontaneous 
cure if infected tissue is removed and 
free drainage provided. 


VERTIGO 

Vertigo as a symptom has always been 
of interest to physicians generally The 
reasons are especially obvious to those 
who have made efforts to treat the condi- 
tion in some individuals Several types 
of vertigo are recognized, but most of 
them are based on some systemic etiol- 
ogy. Aural vertigo, however, is quite 
another matter It is a well-established 
clinical state, which, together with other 
classical symptoms, comprise what is 
commonly known m otologic circles as 
Meniere's disease 

The cause of this unfortunate malady 
IS not known In some cases the attacks 
may be precipitated by a sudden move- 
ment, but geiieially there is no known 
inciting factor Gardner recently re- 
marked that, while in the mild cases the 
disease is \er\ disconcerting, m the 
se\ere forms, though nut dangerous to 
life, it IS almost as disabling as is epilepsy 
to which it wa^. likened by some of the 
earlier writers 

The niL'duLil ticahiicnt of Meniere’s 
fliscase has been of little or no benefit to 
afflicted mduiduals e\en in the milder 
states The Furstenberg salt-free diet, 
while hel])ful in some eases, has not 
])io\ed cuiaiive, and, furthermore, recui- 
rent paroxysms ha\e been experienced 
in a number of instances after cessation 
of the diet even following prolonged 
periods. It is because of failure with 
medical therapy that neurologic surgeons 
have attempted to demonstrate the fea- 
sibility of relieving this syndrome by 
intracranial division of the eighth 
nerve. It has been pointed out that this 
procedure is called for only when the 
symptoms are severe and that it is not 


justifiable when a patient is too enfeebled 
to undergo an operation which to one in 
ordinary health entails very little risk. 

S J. Crowe*^^ studied 117 patients 
seen at the Johns Hopkins Hospital dur- 
ing the last 9 years In 23 the disease 
was relatively mild and no immediate 
operation was indicated ; they have been 
re-exaniined from time to time. In 94 
patients the attacks were disabling and 
they came to the hospital to have their 
vestibular nerve divided The author 
believes that stimulation of the vestibular 
end organs is the cause of the sudden, 
violent attacks of vertigo, the sensation 
of surrounding objects whirling and the 
temporary staggering gait in IMeniere's 
disease When the central vestibular 
pathways are irritated by a new growth, 
the dizziness and in-co-ordmation are 
constant, there is no sensation of objects 
spinning m a rotaiy direction, and the 
periods of freedom from all vestibular 
symptoms so characteiistic of Meniere’s 
disease is a form of aural v(‘rtigo that 
involves the cochlea as well as the static 
labyiinth Meniere's disease is a com- 
bination of vestibular and auditory dis- 
orders The diagnosis is made largely on 
the description of the tittacks of \ertigo 
Too much emphasis jilaced on special 
examinations (the audiometei , tuning 
fork and vestibular tests) ma} U\id to 
confusion ( )i tlu' 117 iiatients, 74 were 
men and 43 women Onh 10 of 71 
jiatients had a histoiw of otitis media at 
any time, and only 2 had an infection 
of the accessory nasal sinuses wdien ad- 
mitted to the hospital VTrtigo, the sym- 
toms that disables these patients, is 
always cured by an intracranial division 
of the vestibular nerve. The deafness 
and tinnitus are only slightly less dis- 
turbing. 

In a clinical study, A J Wright^- 
discusses 73 cases of vertigo from sup- 
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puratioii of the middle ear. The disease 
does not result from a lesion in the 
middle ear but is primarily in the laby- 
rinth It is marked by an increased 
irritability of the labyrinth, as shown in 
the cochlea by hyperacusis and in the 
vestibule by an abnormal reaction to 
normal stimuli, such as movements of 
the head or to minimal abnormal stimuli, 
such as some alteration of tension in the 
middle ear. Focal infection is invariably 
present, and frequently other lesions 
exist, especially chronic iritis. All pa- 
tients with aural vertigo treated b}" erad- 
ication of a septic focus or foci are 
now completely free from vertigo. The 
author believes that cases of labyrinthine 
vertigo, which have been regarded as of 
unknow'ii or doubtful etiology, can be 
grouped together as belonging to a single 
disease w’hich he calls “focal labyrinth- 
itis ” This disease is an inflammation of 
the labyrinth He liases this view on the 
occurrence of nerve irritation, both audi- 
tor} and vestibular, sings of tensKJii and 
progressive loss of function, and on the 
signs of tension and jirogressive loss of 
function, and on the analog} with a 
kiiow^n inflammator} lesion, chronic iritis 
It Is not, in his opinujn, the result of 
disease in the middle ear That it is 
secondai'} to a focus of infection is shown 
1)\ the invaiiable ])resence of such a focus 
and, to a greater degree. In the arrest or 
even cuie of the disease when such a 
focus is eradicated This he believes is 
the onl} h}])othesis that explains the 
many isolated observations in the litera- 
ture which do not fit into the ])rcsent 
somewhat indefinite ideas of its pa- 
thology 
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DISEASES OF THE PHARYNX 

By A. R. Hollender, M.D. 


TONSILS 

Anesthesia — In an effort to discover 
a substance which would produce bene- 
ficial prolonged anesthesia for tonsillec- 
tomy, A. F. Laszlo and R. F. Hauck^ 
experimented with various preparations. 
While 1 or 2 of them proved effective, 
they had to be abandoned because of the 
high degree of toxicity and the varying 
susceptibility to them 

Eucupin dihydrochlonde with 1 per 
cent procaine hydrucliloride has been 
shown to give satisfactory prolonged 
anesthesia in proctology. It was used by 
the authors in tonsil work m over 300 
cases without any evidence of sensitivity 
Since solutions stronger than 0 2 per cent 
may cause local reactions, higher concen- 
trations should not be used The pro- 
longed anesthetic action of eucu[}in is 
cxplaineil on the liasis of slow diffusibil- 
it\ in the tissues. Because of the slow 
absoijUion and C()nse([uentl\ dela\ed in- 
itial action, ])iouinu‘ h\ drochlonde 1 pei 
c(‘iil was a<lded to tlu* solution 

Xnesllu^sui with the coinhined solu- 
tion> has hull adc‘(iuatc‘ and theie was 
expel ieiKe<l ])ost( ipc ratn e freedom fioin 
pain from 5 to liours No toxic scmp- 
toms ha\t been eiieounteied and healing 
ha> not been dela\ed 

Jii the opinion of the autlujrs, eiicupin- 
procaiiie solution has ])ro\ed itself su- 
perior both in anesthetK efficiency and m 
the prolongation of analgesia to any 
other local anesthetic in their experience 
Tonsillectomy and Arthritis — The 
influence of t(jnsillectomy on the course 
of rheumatic fever and rheumatic heart 
disease was studied by W B Allan and 
J. W. Baylor - One hundred and eight 
patients comprised the senes, 90 having 
been follow^ed from 10 to 23 years and 


18 from 1 to 10 years. The follow-up 
period of 16 of the latter group was 
terminated by the death of the patients. 
The average age of the 86 living patients 
w^as 26 4 in 1935. The 11 patients fol- 
lowed for from 1 to 5 years had recru- 
descences, 3 single and 8 multiple. All 
the patients in this group died from rheu- 
matic cardiac disease. Fifteen patients 
were followed for from 6 to 10 years; 8 
had recrudescences, 4 single and 4 mul- 
tiple Five of these i>atients died; 2 
deaths WTre due to ilieumalic cardiac 
disease, 1 to tulierculosis, 1 to er\ sipelas 
and 1 to peritonitis following an ai:)pen- 
(lectonn Tw’clve of the 3(> ])atients 
followed for from 11 to 15 >ears had 
leciudescences, single and multiple. 
There wx-re 2 deaths in this grou]), 1 
from rheumatu caidiac disease and 1 
from ne])hritis 'riiirtv jiatients w'ere fol- 
l()W(‘d for from K) to 20 \e.irs and of 
these, 12 had rec i iidesc eiu es. 4 single and 
8 multiple 4 heie w'eie 5 deaths m this 
gioup, 2 fromcaidiac disease <ind 1 fioin 
diowiiing ( )f the U) |)atK‘nts tollow'ed 
ior from 21 to 23 wxirs, 4 had recru- 
desceiues, 2 single and 2 multiple The 
single death in this group was due to 
acute iheumatic fever with paiuardilis 
Since rheumatic caidiac (hse«asc devel- 
(>])ed in only 6 of the 49 rheumatic 
patients not having cardiac nnulvement 
at the time of operation it is concluded 
that tonsillectomy and adenoidectomy are 
to be recommended in the treatment of 
rheumatic fever. The incidence of per- 
sistent infection of the nasopharynx was 
considerably higher in the patients who 
had recrudescences than m the entire 
group Recrudescences were common in 
the first 5 years after operation Most of 
the patients who had repeated recru- 
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descences during this period died of rheu- 
matic cardiac disease. Rheumatic cardiac 
disease occurred more frequently in pa- 
tients having recrudescences, and deaths 
from rheumatic cardiac disease occurred 
only in this group. 


PARAPHARYNGEAL ABSCESS 

Hemorrhage — Parapharyngeal hem- 
orrhage was considered by F. W. White 
and L, Hubert,^ who presented 6 case 
histones of 4 males and 2 females. The 
youngest patient of the series was 5^ 
years, and the eldest, 60 years. Concom- 
itant conditions especially were scarlet 
fever, diabetes mellitus, 1 tooth infection 
and extraction. Four required operative 
procedures, and 2 recovered under con- 
servative treatment 

Special stress is laid upon the relation- 
ships and contiguity of the ninth, tenth 
and twelfth cranial nerves, the cervical 
s}mpathetic trunk and its superior gang- 
lion, the means of communication be- 
tween the parotid space and the pharyn- 
gomaxillary space by means of a gap m 
the fascia, and also the presence of the 
facial nerve in the parotid space. 

An einalysis of the case reports of 
paiapharyngeal infection submitted sug- 
gests the following : 

1 Ihe degree ut infectivity of the causa- 
tive organiMii for a given person determines 
the seriousness of the parapharyngeal invasion 

2 Conservative treatment of parapharyngeal 
intention is in many instances successful 

3 Flee, active hemorrhage from the throat, 
with or without apparent throat inflammation, 
rt quires not local treatment, but bold, external 
o]jtiati\e measures 

4 Meddlesome incision of a lateral phar- 
vngeal swelling may lead to hemorrhage It 
left alone, and treated conservatively, ligation 
may not be necessary 

5 Aural hemorrhage, associated with para- 
pharyngeal infection, requires immediate liga- 
tion of the common carotid artery 

6 If any doubt exists regarding erosion of 
the internal carotid artery, the external carotid 


and the ascending pharyngeal arteries should 
be ligated, and a loose ligature placed around 
the common carotid artery. 

7. Ligation of the common carotid artery, 
when done slowly — minutes, not seconds — and 
an attempt is made to actually prevent the flow 
of blood beyond the ligature, not necessarily 
to feel the severance of the intima, is a life- 
saving operation, as compared to temporizing 
methods by the intrapharyngeal route. 

8. Throat and ear hemorrhages associated 
with trismus, involvement of nerves, as noted 
above, lateral pharyngeal tumefaction, sepsis, 
swelling and tenderness of the corresponding 
side of the neck, indicate pharyngomaxillary 
fossa infection. 

Treatment — Early and thorough 
drainage of deep infections of the 
neck seems to be the message of those 
who have studied the subject more than 
just casually. H. B. Orton’^ emphasizes 
that delay in instituting early and cour- 
ageous treatment in deep infections of the 
neck, particularly in the lower half, may 
prove disastrous An accurate history to 
enable one to visualize port of entry of 
possible infection and the anatomical 
planer which the infection may follow' are 
essential L. C. Boemer,'* after a sur\e\ 
of 75 cases, found that mvohement of the 
pharyngomaxillary or parapharyngeal 
space and the great vessels of the neck 
constituted the greatest hazard to life 
Fatality from unrecognized deep i)us in 
the neck secondar} to tonsillitis and peri- 
tonsillar abscess still occurs Early ade- 
({uate drainage of the parapharvngeal 
space must be obtained and this is best 
achieved externally. 


MOUTH INFECTIONS 
The value of zinc peroxide in mouth 
infections w'as investigated by J. P. Win- 
trup ^ This w'orker used this prepara- 
tion in treating cases of acute \'incent’s 
infection, 8 cases of chronic Vincent’s 
infection, 12 cases of acute gingivitis, 3 
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cases of supimrating periudontocUisia and 
2 cases of radiation necrosis 

Zinc peroxide is (jinte stable and comes 
not as a pure salt but contains from 45 
to 50 per cent of zinc carbonate Only 
the “medicinal grade” should be used and 
It mUwSt be heated to 284° F. (140° C.) 
in quantities of not more than 1 lb. (500 
Gm.j for 4 hours, to effect sterilization, 
m accordance with the manufacturer’s 
specifications Zinc peroxide with 7 5 
per cent of available oxygen, nearly as 
much as sodium perborate, loses it oxy- 
gen slowly Therein lies its great virtue 
for the treatment of oral infections Zinc 
peroxide has a /’ll of 8 8 and remains 
stable over a long period, giving up its 
oxvgen so slowlv that great amounts of 
It can be utilized to permeate interstices, 
cr\])ts and pockets, in which organisms 
associated with all tvpes of gingivitis, 
])\()rrhea, osteonnelitis and necrosis of 
the soft tissues abound luirther, the zinc 
ovule residue is bland and healing and 
this Is an added desirable characteristK 
fiest lesiills are obtained when the /me 
peroMde is <Li)])lie(l as a ])aste Following 
ap])lication of local meduMlion, ziiu ])ei- 
o\k1(* is used In the p<Ltient at home 
e\ei\ dhoiusfoi the fust 24 to 48 houi s 
and then cvcmw 4 hours It is recom- 
mended tluil the /me compound lie mixc-d 
with water to form a creamv paste One- 
halt teas]) 0 ( )nful for each ap])lication is 
sufticieiit dills paste is applied In the 
patient with his lingei or on a sterile 
swab and massaged gentl_\ into the inter- 
proximal spaces betv\een the teeth and 
along the gingival margin 44ie zinc jiei- 
oxide thus IS placed directly m contact 
with the tissues and remains there for a 
long time, giving off its oxygen No 
efifoit should be made to rinse the mouth 
and, as the ])owder is slowly mixed with 
the saliva, the patient should expectorate 
this residue Patients are seen every 
other day for further local treatment; 


the zinc peroxide is continued until com- 
plete healing has taken ]dace, and then 
foi another week as an added precau- 
tion. 

Vincent’s Infection 

The therapy of fusospirochetosis is 
discussed by T B Wood/ who endeav- 
ors to iron out some of the lack of under- 
standing of this important subject. He 
contends that the usual therapy in vogue 
today IS not curative, that sodium oleate 
solution therapy is On the administra- 
tion of sodium oleate solution, according 
to the author it is important, first, to use 
It frequently enough, from 15-nimute to 
1-hour intervals, to discourage new col- 
onies from forming from the remaining 
spores lietweeii ap])hcations , second, to 
use It in small (piantities, Is to 1 ounce, 
at one time, so as not to dry the mucosa 
excessivlv , third, to use it in as hot a 
solution as c<in comfortabi) be tolerated 
because its <intise])tic ] lower is increased 
directly with the tem])ei <itui e 

It Is essential to e\])lain to the ])atient 
tint this solution of 1 ouik(‘ is to be 
thoi ( )ughlv mtioducc‘(l into tlu^ ])Us ])ock- 
ets between tlit‘ teeth and gums every 
time the mouth is nnstal oi the thioat 
gaigled 4\) list* large! <imounts is of 
no value and is diving to the nuicos<i 
\gitation is important 

\11 foinis ol treatment, wlulher gen- 
eral or loCiil, all aiialgesKs, b<irbiturates 
and derivatives, asti ingcsits, antisejitics, 
anti] )\ reties and neos<ilv ars<ui or lirands 
ot sodium ])erb()iMte must alisolutely be 
cut out Vitamins, endocrines, insulin 
and so on may be used to take care of 
the deficiencies Althougli these sub- 
stances have no direct action against the 
specific infection they certainly help the 
well-being of the patient Vhtamm B 
complex, as well as ascorbic acid or 
vitamin C, and vitamin A are especially 
useful. 
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Another point to remember is that 
allergy is rather rare yet may be en- 
countered, but no damage can result as 
the cure takes effect as rapidly as the 
allergy There will certainly be no gran- 
ulopenia, as is likely to result fatally from 
the use of some of these other drugs 
The only chance of failure is when 
proper instructions are not given the 
patient or the patient does not follow 
the proper instructions intelligently The 
solution must come in contact with the 
organism. 


STREPTOCOCCIC PHAR- 
YNGITIS 

The ^Mdespread utilization of sulfan- 
ilamide had led to its trial in beta- 
hemoh tic stre])tococcus phar\ ngitis by 
J R ( lallagher Oliservations were 
made on the value of the new^ drug in 
33 cases of phaiwngitis caused by strains 
of lieta-hemolytic stre])t( coccus of low 
\irulence for mice The administration 
of (loses of sulfamlamule in amounts 
e(juivalent to 1 ( hn oi sulfanilamide per 
10 kg of 1)0(1} weight dail} earl\ in the 
course of these cases of jihaiwiigitis a])- 
])arentl} shoitened the length of time 
(luring whicli throat cultures continued 
to ])e positne for those bacteria in a 
significant jiroportion of cases The re- 
Milts obtained in this stud} suggest that 
small (loses of sulfanilainule given early 
in such an illness are usuallv without 
(lenioiistrable effect When small or 
large doses are given late, it is impos- 
sible to be certain tlnit subscajuent throat 
cultures have become negative because 
of the s])ecific thera])} The use of sulf- 
anilamide m ade(iuate dosage frequently 
produced mild toxic scmptoms, such as 
headache, cyanosis and a morbilliform 
dermatitis; none of these manifestations 
were followed by serious consequences 


GRANULOCYTOPENIA 

C M. Marberg and H. O Wiles** 
report their results wdth yellow bone 
marrow extract in granulocytopenia. 
While one is reluctant to add another 
drug to the many now' advocated, the en- 
couraging results in 20 patients treated 
by the authors makes the present recom- 
mendation w'orthy of a trial when the 
opportunit} offers. In all but 7 there 
w'as a rise in the number of granu- 
locytes, usually w'lth a return to normal 
figures. In fact, these writers claim that 
if active infection ])ersists during the 
period of treatment the granukjcytes 
may rise to figures far above normal. 
The rise in granul(jc}tes usually begins 
within 24 to 36 hours, as contrasted wutli 
the effect of pentnucleotide, wEich is not 
usually manifest m less than 4 to 5 days 
The product now' emplo}ed is a con- 
centrate ])repared by extracting the un- 
saponifiable ])ortion of the marrow and 
dissolving It in a bland oil for oral 
administration The equnalent concen- 
tration of 2 (iin of marrow ])er dro]) 
has lieeii found (juite satistactorv for 
chemical use 

The failure of blood transfusions as a 
therajieutic aid in agranuloc} tosis has 
lieen unex])lamable It has, however, 
made the re])ort of V Lamer**’ ot 
special interest, since it modifies the 
trciiisfusion in sucli a manner that one 
can be faiiiv optimistic of favorable ef- 
fects liecaiise the normal human reac- 
tion to most infections is an increase in 
granulocv tes, ascriliable to certain reac- 
tions and changes, it should be jiossible 
according to I.ainer, to su])pl} this de- 
ficienc} In transfusing blood from a 
donor in whom this principle has been 
activated l)y infection 

\ccordingly, jirofessicmal donors are 
treated wuth preliminar} injections of 
milk and transfusions given during the 
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period of leukocytosis thus produced. 
Four cases of agranulocytosis are re- 
ported representing 2 forms of the dis- 
ease In the first 2 which revealed on 
blood examination 400 to 500 leukocytes, 
6 transfusions of ''fever blood’’ were 
administered at intervals of 2 to 3 days. 
From 6 to 12 hours after the first trans- 
fusion, the leukocytes increased to 3000; 
after the sixth transfusion the counts 
were respectively 6000 and 11,000 with 
definite shift to the left. Follow-up ex- 
aminations 3 and 6 months later re- 
vealed normal blood and bone-marrow 
findings 

The remaining 2 cases, in which the 
etiology was industrial benzol poisoning, 
had leukocyte counts of 1000 Anemia 
was marked One of the patients had 
a severe hemorrhagic diathesis; his gen- 
(‘ral condition was poor The damage to 
the hone marrow was e\idcnccd In re- 
ductnm rif the entire cell count but espe- 
ciallv of the* m}cIoKl cells I’oth of tliese 
patients w ere dismissed with normal blood 
and manow findings after 3 transfusions 
F\tn though the series is small, the 
uniform results arc clramatic with wlnit 
niiglit easil) he lahelecl a simple ])io- 
cedure Hie term “fever blood” ma\ 
not he appropriate, vet it coiiv'ev s the 
tact that the blood empkned for tians- 
fusion is not that of the usual donoi 


CANCER OF THE PHARY^NX 

According to H. F. IMaitiiT^ the re- 
sults of treatment of pharyngeal cancer 
have greatly improved since the introduc- 
tion of protracted, or fractionated, 
roentgen irradiation, as developed by 
Coutard. The favorite results obtained 
in a certain percentage of cases have led 
to some overenthusiasm for this method 
and to attempts at the cure of all forms 
of pharyngeal cancer by protracted ir- 
radiation alone. The exclusive use of 


roentgen radiation in all cases is prob- 
ably not the best solution of the problem 
of pharyngeal cancer. Interstitial irradia- 
tion with radon may be used to great 
advantage in combination with protracted 
roentgen irradiation in many cases. 

A combination of the 2 methods is of 
particular value for the treatment of an 
especially resistant portion of the pri- 
mary lesion, a cervical node or such 
cervical metastases as may not advan- 
tageously be included within the skin 
portal except by the use of excessively 
large fields The open mouths may be 
utilized as an additional portal for the 
treatment of many intraoral lesions and 
the lesions of the upper part of the 
pharynx Undue effects on tlie skin and 
heavy irradiation through the salivary 
glands and the mandible are thereliy 
avoided. 

To obtain the liest results in the treat- 
ment of the ])liaryngcal cancer, Martin 
holds that one must un(l()uhte<lly dc- 
])en(l mainlv on protracted rocntgc'ii ir- 
radiation, I)Ut the highest degree of suc- 
cess d(*])cnds on tlie projKT comliination 
of methods and the sn|y|)l(*inentary use of 
interstitail ii radiation with ladon m a 
C(insidcr<il)lc iH*ut‘ntage of cases len- 
tirc‘ly satisfactory an<l informative re- 
])oits on end results must givx* specific 
ligiin‘s for each anatomic form of cancer 
of the iitisopharynx, and of the extrinsic 
])art of the larynx 
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RHINOLOGY 

By O. E. Van Alyea, M.D. 


THE COMMON GOLD 
Etiological Factors — Chilling of the 
body surfaces is rapidly being accepted 
as the principle etiologic factor in acute 
infections of the upper respiratory tract. 
H. Marshall Taylor and Lucien Y. 
Dyrenforth^ along with others make the 
statement that the human organism must 
maintain a constant average temperature 
of 98 6° F. (37° C ), for any consider- 
able degree of deviation will result in 
morbid changes The extent of these 
changes was determined by a series of 
experiments earned out by Taylor and 
D\'renforth It was shown by their study 
that chilling unassociated with compen- 
satory muscular actuity leads to (a) 
])eriplieral \asoconstriction with attend- 
ant stasis and anoxemia, {h) lowered 
leukoevte response, both total and poly- 
morphonuclear, and (r) impairment of 
the phagocwtic capabilities of the fixed 
tissue cells including the nasal mucous 
membranes They determined that one 
of the immediate lesults of these changes 
was a ])redisposition to infections of the 
upjier resjnrator} tract, the jiaranasal 
sinuses, the eustachian tubes and the 
middle car. E C. Sewall, discussing the 
above pa]:)er, says that one must always 
distinguish between normal persons and 
those wdio harbor chronic infections in 
their sinuses He thinks that ordinarily 
chilling induces infection in the latter 
group only and that normal individuals 
are but little adversely affected by a rea- 
sonable degree of chilling 


General Management — Bock- dis- 
cusses the care of 1667 cases of acute 
infection of the respiratory tract treated 
by himself and his associates from Sep- 
tember 1935 to March 1938 The sub- 
jects were undergraduate and graduate 
students at Harvard, the principal age 
range being from 17 to 25 years. The 
mam purpose of his discussion is to 
make a plea for simple treatment, the 
fruits of w'hich are best indicated perhaps 
by the relatively small list of complica- 
tions (29 cases of otitis media, 1 of mas- 
toiditis, 2 surgically drained antrums, 1 
peritonsillar abscess and 52 of pneu- 
monia) of all sorts occurring m this 
senes Common sense treatment of acute 
infections of the upper part of the res- 
]>irator\ tract, including the common 
colcl, with or wuthout fe\er, requires bed 
care \Vhate\cr the specific elKjlogic 
factors ma\ he, it is clear to the author 
that fatigue of body and mind in adult 
patients is a factor in the precipitation 
of these infections not generally recog- 
nized The main princi])le of tieatment 
should be rest, Ifnergetic local treat- 
ment prc)duces initation of the naso- 
phaiwngeal membranes, often piolonging 
the course Salicylates an<I codeine 
are used for comfort Laxatnes are not 
usually prescribed Control of temper- 
ature, humidity and dust would add 
greatly to the effectiveness of treatment. 
Prevention of infections of the upper 
part of the resfiiratory tract by vaccines 
has little to support it Lacking specific 
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means of therapy, the greatest advance 
on the problem at the moment would be 
made if the physician taught himself and 
his patients how to live within his and 
their physical resources, and especially 
within those of one’s central nervous 
system Such influences as chilling of 
the body, weather changes, irritative 
substances m the atmosphere and con- 
tagion must be taken into account ; but 
granting these, under ordinary circum- 
stances, the part pla}e(l by the tension of 
living must be recognized more gen- 
erally m sohing the jirolilem. 

Tn the earl\ stages of the acute head 
cold local treatment is usuallx not effica- 
cious and can be actuall} harmful accord- 
ing to L}le S PowelP The congestion 
of the tissues of the up]ier respirator) 
tract is ])uri)oseful as is the inci eased 
leukoc\te count and the ele\ated temiier- 
atur(‘ 

Vaccine Therapy — Powell ap])io\es 
of a strong \tucine foi the ])ie\ention 
and tiealinent of colds 1 le piefeis intiti- 
dc‘iin<d to the sul)Cut<iiU‘ous injection <ind 
thinks in this inannei he obtains less 
local l)ut git'ciier s\steinK ie<iction due 
to the slow absoiption of the \accine 

Immunization — \n c\tensi\e stiid\ 
of the iiniminologiuil action of cold 
vaccines was made 1)\ II S Diehle <ind 
towoik(‘r>^ d’he sliuh was earned out 
o\ci a peiiod ot d \eais on <i grou]) of 
c old-Misc e])tibk‘ students of tlu‘ Lhnver- 
'^lt^ of \liniu‘sota 

\ “contiol giou])” was observed din- 
ing cMch \ eai ot the stud\ Such groups 
were chosen <it random from the students 
who a])])lied for cold ])re\ention treat- 
ment, the members were treated in e\- 
act!) the same manner as those of the 
vaccinated group, and they believed 
throughout the period of the experiment 
that they were receiving vaccine Sterile 
physiologic solution of sodium choloride 
w'as administered hypodermically as a 


control for the subcutaneously adminis- 
tered vaccine and lactose filled capsules 
as a control for the vaccines administered 
orally. 

The group which received vaccine 
subcutaneously experienced an average 
of 25 per cent less colds per person than 
did the control group This difference 
occurred during each year of the study 
and is statistically significant 

The group wdnch received the poly- 
valent vaccine administered orally ex- 
perienced just as many colds as the con- 
trol group during each year (jf the study. 

The results reported by the students 
who took Roseiiow^’s strejitococcus vac- 
cine ])arallel exactly those reported for 
the control group 

Treatment — ( )\ygen metabolism is 
the central jiroblem in medicine rather 
th.an infection is tlie belief of Jarvis*^ 
who follows out this line of thought m 
the tn^atment of the earl\ st<Lges of a 
cold Ills tliera])eutic list mchi(U‘s in- 
sulin 111 fi-unit (loses which lu' gives 
(lail) to patuMits ovcM 50 vcmis old, for 
thos(‘ betwet^n 20 and ,s0, lu‘ ])i c‘st i dies 
s to 10 minims ol dilute hydrochloric 
acid pei (kiv while clnldnm <iie given 
small (loses of iodine (Amend's sol.) 
1 to 2 (ho])s d'hest*, he sl<ites, <ilong 
with a low carbohydrate diet aie verv 
(.“Itective in ])U‘V(‘iitmg <in(l it^iminating 
u])])er res])ii <itorv infections 

Nasal Suppuration in Infancy 

1' lilotla^g sti esses the Vtilue of vac- 
cines and specific serums in th(‘ tieat- 
ment of infants Antistreptococcic se- 
rum IS used loCcill} in caises of nasal and 
sinus infection following scailet fever 


INTRANASAL MEDICATION 

Investigators again this year are 
stressing the dangers associated with the 
indiscriminate use of oily drops and 
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Dther liarniful solutions in the nose Re- 
cently Walsh and Cannon’^, reported that 
oil, when given m large total amounts 
and over a long period, in this manner, 
to normal rabbits free from upper respi- 
ratory infections, seemed to initiate le- 
sions m the lungs which could be dem- 
onstrated in roentgenograms Edema, 
desquamative alveolitis and focal lipoid 
pneumonia were produced. As pointed 
out by these investigators, nasal oils 
when used clinically or emplo} ed because 
of rhinitis or upper respiratory disease, 
in passing through infected areas are 
likely to carry live organisms to the 
lungs The combined effect of these fac- 
tors, therefore, is serious The} instilled 
medicated oil into a normal rabbit, fol- 
lowed 24 hours later by a suspension of 
live microorganisms cultured from a rab- 
bit with snuffles , granulomatous lesions 
were discovered throughout both lungs 
20 da\ s after the treatment These granu- 
lomatous lesions contained oil Intranasal 
administration of water} solutions of 
siicli coinmonl} used medicaments as 
neosiKoI. mild silver jiroteinate, tan- 
nic acid, /me sulfate and sodium 
sulfate, the} found, resulted in pulmon- 
aiy lesions including edema, necrosis 
and des([uamation of macrophages .Such 
lesions were ])articularly frequent when 
antiseiitics weie given mtranasally to 
lahbits with snuffles or when given 
mixed with liv mg microorganisms They 
<ilso found that isotonic saline solutions 
Containing such vxisoconstrictors as e])h- 
edriiie and neosv ne])hrm did not cause 
pulmonarv damage after intranasal in- 
stillation m normal rabbits This work 
and tile re])orts of others jioint to the 
]iotential dangers of iiitranasal medica- 
tion and to the tentative conclusion that 
the only completely safe intranasal med- 
icaments are weak saline solutions of 
appropriate vasoconstrictors The use of 
nose drops containing antiseptics, as- 


tringents or oily solutions may be, there- 
fore, of doubtful advisability because of 
manifest irritating effects on the lungs. 

Benzedrine as an inhalant has been 
found by E. M Boyd^ to relieve nasal 
congestion but to liav^e no effect on the 
duration of the cold. Experiments on 
frogs’ ciliated mucosa using various 
vasoconstrictors were carried out. 

In concentration of 0.05 and 0.1 per 
cent m distilled w^ater, the following 
sympathomimetic compounds were found 
depressant towards ciliary movements of 
the esophageal mucosa of frogs and in 
the following order of decreasing tox- 
icity’' benzedrm, benzednn sulfate, ephe- 
drin hydrochloride and meta-synephrine 
or neosynephnn hydrochloride 


EPISTAXIS 

Etiology — Local causes of epistaxis 
are, according to J P. Riggs^b (1) in- 
jury (a blow, sneezing, etc); (2) 
ulceraton, (3) new’ growth (adenoids, 
pohps, etc ) , (4) varicosity of the Aems 
of the nasal mucosa, fS) acute infectiv'e 
inflammation (reneral causes are lugh 
arterial or venous blood ju’esbure, altered 
condition of the blood (as m anemia and 
the onset of acute specific fevers), and 
alternations m atmospheric pressure 
There is also epistaxis of obscure origin, 
often attributed to congestion, (occurring 
in childhood at pubertv, and in women at 
the menopause 

Location of Bleeding — Bleeding is 
sometimes fiom both nares, but usual!} 
unilateral K])istaxis may occur without 
anterior bleeding If the ])atient is l}ing 
down, the blood inav jiass through the 
posterior nares and enter the naso- 
pharvmx 

If bleeding comes from a i)articular 
place, it w’lll slow up or temporarily 
stop wdien cotton soaked with adrenalin 
IS applied This procedure will show 
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whether or not it comes from Kiessel- 
bach’s area If the site is near the attach- 
ment of the middle turbinate, a small 
pad of cotton placed there will usually 
control it. This is a frequent site in arte- 
riosclerotic cases. 

One cannot localize bleeding in every 
case, and hemorrhage may be so profuse 
as to forbid too much intranasal obser- 
vation Then we must pack the nose, or 
do an\ thing for immediate control. 

Treatment — Posterior sponge 
packing is done in postoperative cases, 
and m those where there is continued 
hemorrhage down the pharynx, wdien 
anterior packing has failed. A soft rub- 
bei catheter is passed through the nose 
(m the l)leeding side, tlie end grasped by 
cuned artei\ clamps in the pharynx and 
brought out through the mouth A string 
is now tied to this end with a sponge, 3 
inches long In 1 tj inches thick, attached 
The catheter is wnthdiawn through the 
nose and the sjionge guided into position 
I>v the foiefinger d'his jiackmg is left 
III i)()sition aliout Id hoius, occasional!) 
l‘»iig(.i , l)ut tli(‘ ])ossil)ilit\ of middle ear 
nitutioii must be constanth Iwpt m 
mind 

Submucous Elevation — Submucous 
elevation has pio\ed most satislactoi) 
in the antliohs hands 1} the bl(‘eding 
aiea n in the aiUenor ])oitH)n of tlie sep- 
tum, he applies butyn and epinine t(j 
am stlieti/e and tlien injcats siilmiucouslv 
a 1 ptr cent solution of novocain, h'ol- 
louing thm lie makes an incision w’lth 
the se]>tal knife antenor to point of 
like (ling, then elev^ates the mucous mem- 
brane a\\a\ fiom the cartilage and lione 
oxtending posteriori) at least 1 cm he- 
yajiul tile m'ea of hemorrhage. Tliis will 
usually control the average bleeding. 
However, he places in the nares on that 
side a pledget of cotton or gauze which 
is left in situ for 24 hours and then re- 


moved; there is usually no subsequent 
bleeding. 

In more severe types, especially if the 
bleeding is posterior, a submucous re- 
section is necessary. This has proved 
effective m very severe nasal hemor- 
rhage when other methods have proved 
of no avail 

Other Methods — A utohemother- 
apy, the injection of the patient’s whole 
blood below the mucosa in the area of 
the bleeding, is suggested. It is worth 
trying in bleeding from Kiesselbach’s 
area 

The author mentions cauterization, 
electric and chemical, and the use of 
snake venom which he thinks is of 
doubtful help Ligature of the carotid 
artery is done wdien other measures 
fail and profuse bleeding persists. 

In addition to tlie above measures, 
Riggs stresses that the ])atient should be 
urged to use a bland ointment 4 to 6 
times daily, over many weeks Three to 
5 per cent ammoniated mercury, yel- 
low oxide of mercury, vaseline, or 
vaseline and lanolin ( aiiln dioiis ) aie 
all useful 

Sinus Bleeding 

Xnotlua* souice uf (‘pistavis which is 
olteii overlo()kc‘(l is tli<it of heiiK n rliage 
from the maxillarv' sinus ddiis is a rela- 
tively rare condition according U) the ht- 
eratuie, yet S, S Hall and II V 
ddiunitis*^^^ report 12 cases seen by them 
They described the blood supply in de- 
tail and think tiauma to a blood vessel 
m the sinus is the cause of the condition 
They also associate it with hyperplastic 
diseases. The trauma may be induced 
by a violent blowing of the nose A 
radical operation was performed m 10 
cases with immediate control of the 
bleeding, however, the 2 unoperated pa- 
tients got along as well. As a result of 
this, the authors think conservatism was 
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indicated; to wit, simple irrigation of 
the antrum for the removal of the clots. 


SINUS DISEASE 

Association virith Dental Pathol- 
ogy-Dental pathology is frequently 
responsible for certain cases of reflex 
irritation of the eye and certain cases 
of uveal infection through lymphatic and 
vascular channels and it is also not 
infrequently responsible for certain re- 
flex pam located in and about the ear 
and also from mechanical pressure cer- 
tain otitic congestions. Harold T. Ga- 
rard^^ states that dental pathology is 
very commonly the source of antral in- 
fection and a secondary satellite frontal 
sinusitis, and reports several cases of 
involvement of both of these cavities 
which did not clear up until the dental 
infection focus was removed. Alost often, 
but not always, the upper teeth affect 
the sinuses and the eye on the same side 
and the lower teeth are more apt to 
cause referred phenomena to the ear of 
the same .side. 

The correct solution of a given case 
requires discriminating judgment in 
weighing all factors involved and not 
entirely based on 1 or a few points, not 
even a negative x-ray which, at times, 
is deceiving This solution is absolutely 
dependent upon the closest co-operation 
between the dentist and the physician 
with an (jpen-iniiided attitude by both 

Ocular Disorders — -Sinusitis may be 
the cause, unconsidered and neglected, 
of ocular diseases hitherto considered 
hopeless as to prognosis, according to F. 
W Vandergrift.^- Because he has found 
conservative suction douching of the 
sinuses a simple, painless and harmless 
method, he has adopted it as a routine 
diagnostic procedure with the result that 
many cases of sinusitis augmenting ocu- 
lar disturbances have been discovered 


before they went so far as to need more 
drastic care. To be as efficient as pos- 
sible, the suction douche treatment 
should be preceded by shrinkage of the 
nasal mucous membrane and softening 
of the discharges by such methods as 
exposure to infrared rays. 

Vandergrift uses the sinus douche 
method almost routinely in cases of re- 
fraction with asthenopia and headache, 
where a mild sinusitis aggravates the 
ocular distress. Correct glasses often 
fail fully to relieve the symptoms be- 
cause congestion from the sinuses inter- 
feres with normal ciliary action. A mild 
sinusitis often accompanies the phorias 
(particularly exophoria). The sinus 
condition aggravates symptoms that arise 
from an otherwise harmless exophoria 
over which myopic correction and prism 
exercise appear to have no healing 
powers. 

Radical sinus surgery is rarely neces- 
sary to relieve ocular distress, save life 
or vision Most ocular lesions due to 
sinus infection are chronic, slow to be- 
gin and slow to increase. They can be 
treated by such conservative measures 
as the sinus suction douche affords. 
Positive findings by x-rays and trans- 
illumination are diagnostically valuable, 
but these methods have only a trifling 
worth if negative. 

The suction apparatus consists of a 
T-shaped contrivance which connects 
permanently with a cold-w'ater faucet 
.A. tube goes from this to an indicator 
which records the amount of suction 
used A second tube, from a Valentine 
irrigation bottle, contains the washing 
solution. 

The amount of suction is registered 
on the indicator, the usual amount be- 
ing between 5 and 15 pounds when the 
water is turned on To the nasal tubes 
are attached hard rubber tips which fit 
into the nostrils. First one side of the 
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nose ih washed out, the tips reversed 
then and the otlier side washed out. 

If there is much pus in the first tilled 
bottle, a second and third bottle are 
used until the washings are clear. Some- 
times there is as much as 1 or 2 ounces 
of mucus and pus drained from each 
sinus 


ORBITAL CELLULITIS 

E D D Davis^'^ reports 54 cases of 
swelling of orbital tissues in 72 per cent 
of which the condition was due to sup- 
puration of the frontal or the ethmoidal 
sinus He expresses the belief that if 
an orbital abscess is present, it should 
be drained promptly but that radical 
operation is seldom necessary Cellulitis 
m cliildren usually siilisides under con- 
ser\ati\e treatment 


SINUSES AND BRON- 
CHIECTASIS 

Sinus infection of one t_\])e or another 
was tound b\ E E ( Joodale^ ^ to he 
jireseiU in 73 jier cent of 75 cases of 
In onchiect.isis Thc‘ aiilhoi thinks that 
those ])atients with clironic sinus disease 
aie (juite IikcE t(^ sufler from further 
(hinia^e to the lungs because with the 
sinusitis the} are more suscc‘])til)le to 
colds which tend to increase the lower 
ies])ii ator} in\ oh ement 


SINUS THERAPY 

H 1) Rentschler^ * expresses the 
opinion that the ma\illar\ sinus leads 
all the other sinuses as to frecjuencv of 
iniection and as a cause of secondary 
disease and recommends for treatment 
a large intranasal opening through the 
inferior meatus This has been sufE- 
cient m the majority of cases to rebec e 
the symptoms of which the patient com- 
plained 


Sinus Irrigation — H C. Rosenber- 
ger^^^ again calls attention to the natural 
opening route to the maxillary sinus. 
Irrigation of the sinus through this open- 
ing IS a procedure which is anatomically 
correct, frequently applicable, not haz- 
ardous and one which certainly is feared 
less by the patient than puncture through 
the nasoantral wall He anesthetizes 
both the middle and inferior meate, then 
probes for the natural opening, ff he 
fails to locate this orifice readily he re- 
sorts to puncture bebjw the inferior 
turbinate 

Sulfanilamide — Sulfanilamide in 
the treatment of nasal and sinus infec- 
tions has not ])ro(liice(l the astounding 
results which characterize its use in coin- 
hating infections elsewhere m the l)ody. 
I> J AIcAlahon,'^ ” however, as a result 
of Ins experiments on rabbits l)elie\es 
that siilfanilaniide should be as effective 
m the treatment of sirejitococcic sinusitis 
as it is in similar infections involving 
other structures The drug given by 
moutli was reco\(‘red in substantial 
amounts from tlu* tissues of the nose, 
sinuses and lilood ni most of the animals 
studied '\ he signs of sulfanilamide 
toxicit}, lu‘ states, w erc‘ lujierpnea, 
apalh}, \eitigo and spastic <md llaccid 
])aral \ sis 

II P Seheiukd'' m reviewing the 
literature on the nse of sulhinilamide m 
sinus disease, cited several cases re- 
])orte(l by vaiious authors wherein the 
drug was elTectne m the ])resence ot 
sinusitis due to the heniolvtic strcjito- 
cocciis ( )ne case com])licate(l h\ orbital 
cellulitis resjionded fa\ oraliK w hen 
sulfanilamide w^as administered, \et in 
several cases its value wxis (juestionalile 
Most WTiters express the liehef that m 
cases m which streptococci are i)resent, 
operation should he barred m favor of 
medication with sulfanilamide and this 
should be given m large doses 
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Roentgen Treatment — Seven } ears’ 
experience in the use of the roentgen 
rays in the treatment of chronic sinusitis 
has convinced F E. Butler and I M. 
Woolley^ that the roentgen treatment 
of chronic sinusitis has a definite thera- 
peutic value in properly selected cases. 
When skillfully applied, it does no harm 
and causes no serious reactions. Nor 
does It interfere with subsequent sur- 
ger>^ should surgery later be indicated. 

Butler and W^oolley base their plea 
for a more general use of roentgen 
treatment m chronic sinusitis on clinical 
observations of more than 2000 treat- 
ments and on the study of roentgen 
therapy as a])plicable to any and all types 
of sinusitis, but they have noted that 
seldom is there a return of sMiiptoms 
as severe as the original Mam patients 
have been able to withstand severe upper 
respiratory infection without the return 
of sinus symptoms. 

Effects upon secondary s\mptums ha\e 
also been gratiBing Headache, neuritis, 
lironchitis and similar manifestations, 
traced to infected sinuses, lia\e in al- 
most e\er\ case cleared up after irradia- 
tion Reactions ha\e been negligible 

Roentgen treatment is lu^t indicated 
in tliose cases of sinusitis, a good ])er- 
centage of tlie total, which clear u]) 
spontaneously or } leld readily to con- 
seiwative methods JsfiOrts to relie\e 
atrophic sinusitis have not met with suc- 
cess Nor ha\e lienelits lieen obtained 
from x-ra_\ irradiation of c_\ sts or pol\]>s 
Hiere lia\e been several cases, liowever, 
where membranes underwent resolution 
without any change m the c> st In a 
few other cases, polvps did not recur fol- 
lowing sinus irradiation after removal 
of polyps 

The technic of treatment ein])lo_ved 
by Butler and Woolley is as follows* 
The eves and nose are carefully pro- 
tected by lead shields For maxillary 


sinuses, a port of 1.25 inches in diameter 
is employed. The central ray is directed 
posteriorly, medially and slightly su- 
periorly, in order that there may be a 
cross-firing of the ethmoidal and sphe- 
noidal sinuses. For treatment of the 
ethmoidal cavities, lead foil is applied so 
that only the ethmoidal sinuses on one 
side are unprotected. The central ray 
IS again directed obliquely posterior so 
that it will cross-fire the sphenoidal si- 
nuses The frontal sinuses are treated 
through lead foil with appropriate open- 
ings. Each area is treated separately, 
with due care not to overlap the skin 
preMOiisly exposed 

All involved areas are treated on the 
same day. Better results have been ob- 
tained from the maxillary treatment 
when the ethmoidal sinuses are also 
treated — if thev show any evidence of 
infection Factors used are 120 kv , 
5 ma., 4 mm aluminum filter, 11 inch 
distance for 10 minutes through each 
port This amount of irradiation is 
equiv^alent to 700 R with backscattering. 

Most patients require only 1 treat- 
ment However, all are asked to re])ort 
hack m 0 or 8 weeks If the sinuses 
ha\e not entirelv cleared U]) but im])r(>ve- 
inent has been iKJted, further treatment 
nrd\ l)e given Caution must lie used 
not to o\ertreat the skin 

Ikx'aiise It has the added advantage of 
greater ]>enetration and much greater 
jirotection to the skin, Butler and Wool- 
ley have for the ])ast 6 months treated 
some cases of cliromc sinusitis witli higli 
voltage and filtration In these cases 
the factors were 200 kv , 20 ma , 0 75 
mm copjier aiul 3 mm aluminum fil- 
ter, 55 cm distance fur 10 minutes 
through each of 2 ports 

Whth this technic, onlv one side of tlie 
face is sliielded with lead, exce])t over 
the niaxillarv, ethmoidal and frontal 
sinuses on that side The central ray is 
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again directed obliquely in order to cross- 
fire the deeper cells The procedure is 
repeated from the opposite side at the 
same sitting This dose is equivalent to 
530 R. measured with backscattering 
(450 R. measured in air). 

Both of the technics used apply only 
to adult patients with chronic sinusitis. 
When dealing with acute involvement or 
in treating children, the dose may be 
materially reduced. 


ATROPHIC RHINITIS 

Treatment — Because of the physio- 
logic similarity in the nasal and vaginal 
mucosa and because of the pathologic 
similarity m atrophic rhinitis and atrophic 
\aginitis, estrogenic substance (am- 
niotin ) has been used in the nose 1 11 
Blaisdell-*^’ prescribes this substance for 
home treatment as follows- 

R Estnn 10,000 U 2 0 
Sesame oil ad 30 0 
Spra\ nose t i d 

Il(‘ u‘])orts the lesiills of 
nt ^0 patients whali lie duided into 1 
i^roiips Grou]) I, true atrophic ihinitis, 
Wei', comprised of ])<itients who noted tlie 
niistd of sMiiptonis lit'foie the af>e of 20 
\tais, ( ii'oup II secondary «itrophic 
rhinitis, consistcfl ol those who exjieri- 
(‘UCctI sMiiptoins after 20 }ears of 
hor the most part ])atients in Groii]) TT 
lia\e the familiar crusting with little or 
no odor, and if odor is present it is dis- 
a,G^rc‘e<al)le hut not as nauseatini’ as in 
those in whom the condition de\elo])ed 
before jiuberty In those patients with 
secondary atrophic rhinitis (Group IT), 
Blaisdell believes the nasal symptoms 
have generally developed from syphilis 
or sinusitis, although other factors, such 
as anatomic abnormalities of the septum, 
may be involved 

The patients in Group II, with sec- 
ondary atrophic rhinitis, responded some- 


what more satisfactorily to treatment 
with estrogenic substance than did those 
who developed the condition earlier in 
life. The correction of existing sinus 
conditions and structural abnormalities 
should be included in the therapy of cases 
of this nature. 


INTRACRANIAL COMPLICA^ 
TIONS OF SINUS DISEASE 

A survey was made by Courville and 
Rosenvold-^ of the infectious intracranial 
lesions secondary to diseases of the nasal 
air passages and accessory sinuses in a 
series of 15,000 cases in which autopsy 
was performed 

Frontal sinusitis was responsible for 
the intracranial lesion in 14 cases, extra- 
dural abscess in 4 cases, subdural ab- 
scess in 6 cases and cerebral abscess m 
nnl} 2 cases wSeptic thrombosis of the 
superior longitudinal (sagittal) sinus in 
this smies was secondary to fiontal si- 
nusitis (2 cases) S(‘])tic meningitis, on 
th(‘ other hand, was <i pnnairv or direct 
lesion but w<is iisirilh associated with 
and evidenth constM'puTit to some other 
frontogemc iiiftHtioiis lesion 

bdliinoiditis (1R cases) .ind spluaioidi- 
tm (22 (Mses ) wei(‘ fuTpuiitlv associ- 
at(‘d lesions and tlicar most common 
intracranial complication was septic 
nuaiingitis, which was ])rt‘s(mt in Id) and 
in 20 of tlic r(^s])(‘ctivt‘ discMses f'urther- 
inore, in some inst<inces, the associa- 
tion of sphcnoiditis and otitis media 
observed at autopsy made it difricult to 
determine which lesion was responsible 
for meningitis Extension into the cranial 
space was usually by way of the lamina 
enbro'sa Rhinogenic thrombosis of the 
cavernous sinus, present in a higher pro- 
portion of cases in other series, was 
present in only 3 cases In all 3 cases 
sphenoiditis was present 
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In 3 other cases thrombosis of the 
cavernous sinus was due to infectious 
lesions (boils or ulcerations) in the re- 
gion of the nares 

Intracranial complications consequent 
to maxillary sinusitis are rare, only 4 
cases being found in our series. Direct 
extension with extradural and subdural 
lesions and with or without abscess of 
the temporal lobe is the rule. For 
reasons not entirely clear, maxillary 
sinusitis of dental origin is more apt to 
provoke intracranial suppurative lesions 
than any other type. 

In general, an acute infectious lesion 
is more apt to result in intracranial com- 
plications than is a chronic one, a situa- 
tion which differs from that present in 
otitis media and in mastoiditis, m which 
chronic disease is more prone to extend 
intracranially Even to a greater extent 
than with otitis media, such rhinogemc 
complications are apparently much more 
common in males than in females (4 
to 1). 

Meningitis from the Sphenoid Sinus 

R \\" 7>cd-- in an cxtensne review 
of the literature found 129 cases of men- 
inj^itis from the sphenoid sinus Follow- 
ing his study of the statistics, he draws 
the conclusion that while the sphenoid 
sinus is iinoKed in about 15 per cent of 
clinical cases of sinusitis and in 33 per 
cent of jiathologic cases it is ne^ertheles:^ 
res])onsil)le for a]^proxiniatel\ 35 per 
cent of all rhinogenous intracranial com- 
plications Evidence is presented wdiich 
indicates that the spread to the meninges 
and venous spaces is predominant]} vas- 
cular and that this extension is aided by 
the close anatomic relation of the vas- 
cular marrow spaces of the sphenoid 
bone wnth the infected mucosa of the 
sinus The further relation betw^een dis- 
ease of the sphenoid sinus and of the 
pituitary body and insanity is observed. 


wdth evidence that, in certain cases of 
mental aberration, resolution of the 
infection within the sphenoid sinus is 
remedial. With the recent increase of 
interest in this subject and with the 
knowdedge of the symptomatology and 
associated pathologic changes in disease 
of the sphenoid sinus, the author hopes 
that the next few’ years wall show a 
decrease in the deaths from this cause, 
not so much from treatment but from 
prevention by early attack on the dis- 
eased sphenoid sinus 


PARANASAL SINUS MALIG- 
NANCIES 

According to New,-’-^ malignant dis- 
ease of the paranasal sinuses is curable 
if proper and thorough treatment is em- 
ployed, and in doing so he employs 
various types of cauterization, surg- 
ical diathermy and the use of radium 
and roentgen rays. He completely 
eradicates the tumor at one time, regard- 
less of the resultant deformity- Loss of 
an eye or jierforation of the cheek must 
be considered of secondaiw importance 
Plastic surgery can correct these to a 
great extent if the tumors do not recur 
Whth regard to diagnosis, this autlior- 
ity points out that a dull, persistent 
pain m the face or uppei jaw, ustiall} 
made worse In l}mg down, ma} be 
attributable to a malignant tumor of the 
sinuses He also urges that recent nasal 
obstriictHni f»r obstruction of the kicnmal 
duct, increased discharge with nasal 
bleeding, are s\m])toms In doubtful 
cases, e\])loiation (»f the sinuses is ad- 
vised so that a fresh, frozen section of 
the tumor ma\ be examined 

Bulging of the clieek of short duration, 
with pain, affecting a person of middle 
age, IS practically alwa\s owing to a 
malignant tumor if the usual inflamma- 
tory conditions associated w ith the teeth 
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have been excluded Inflammatory con- 
ditions of the antrum itself do not 
produce bulging of the cheek unless 
ubteomyehtis is present 

The question of acute leukemia, agran- 
ulocytic angina, hmphosarcoma or car- 
cinoma must be considered in cases in 
which a diagnosis of \hncent’s angina 
has been made, for it is possible to find 
Horrelia vincenti in almost any ulcerated 
lesion about the mouth. 

X-ra\s are valuable in the diagnosis of 
malignant tumors of the antrum Types 
of tumor found in 91 cases of jirimar} 
tumor of the antrum and 50 secondar\ 
tumors of the antrum are listed Pn- 
nicir) tumors are those which started 
in the antrum Secondary are those 
which start m the up]X‘r jaw This 
distinction of course, is not absolute 
because of the im})ossil)iht\ at times of 
determining where the tumor oiiginated 
Selection of patients foi o])c‘ration l^ 
based on tlie location, and ext (ill of the 
grow til, the t\pe of tumor and the pres- 
enc(‘ oi .ibsence of metastasis, <ind m 
(iddition, on tlu‘ ])<ilient’s age, geiuial 
condition ami al)ilit\ to leturn loi obser- 
\<ition Reainent adenocarcinomas and 
tumors o! a low gi*adc‘ of m<iligiuiiK\ <lu' 
siisQ e])til)le to treatment bcx^iuse the\ <iie 
less likel) to met<istasi/c‘ than aie othei 
moie Iiighl\ nrilignaiU giowlhs 

PaticMits who luue e\tc‘nsi\c‘, pi 1111.11 \, 
aiiticd tumois of <l liiglil\ malignant t\pe 
haw <i better ehaiKe ol lecoven than 
those whose tumors are of the same si/c* 
blit au of a low guide of malignancy 
h hc‘ reason tor this is that tumors of a 
high grade of malignancy can be (le- 
st roved by diffuse radiation wheieas 
eveiv paiticle of a tumor of a low grade 
of malignancy must be removed by sur- 
gical diathermy. 

If lesions are of a low^ grade of mahg- 
nanc\% I feel that careful and thorough 
destruction wdth surgical diathermy at 


the time of the first operation offers the 
best chance of clearing up the disease. 
He urges that if bone is involved, the 
periosteum must be destroyed in order 
to prevent recurrence Unless a great 
deal of time and care are used, some 
tumor tissue will be left in place. In the 
presence of highly malignant lesions 
exploration should be made and enough 
of the tissue destroyed by means of sur- 
gical diathermy to establish \ery free 
drainage Radium is then inserted at 
various points, ch recti} into the tumor, 
through the w’ound C oiiqihcations such 
as meningitis, cerebral edema and hem- 
orrhage are discussed 

The author reports the lesults of 295 
cases of malignant tumor of the upper 
jaw and antrum in whicli operation was 
])ei formed jirevious to 1929 Two hun- 
dred and thirt}-si\ |)<itienls were traced, 
of whom 127 ( 55 S pen* ccMit ) were liv- 
ing without iccunciKC‘ 5 \ csirs later ( )f 
lliose who had tnmoi s wliuh w ere a])])ar- 
ciUh piimaiv in thc‘ .intruin, 9] were 
()])eratc‘d on, 75 weie tiacc‘(l .nid 50 (40 
])ei ccMil) weie living without lecur- 
ic'iice }C‘ais lalcM ( )f the p.iluMils who 
h<L(l second.iiv aiitial timiois, 30 weie 
opeiated on, 45 w c‘i c* ti acc‘d .ind 25 ( 4 

pen* ccail ) wtu* living without recur- 
rc‘ncc‘ 5 }cMis l.itei ( )f those* vv lio Ii.id 
tuinoi^ of the u])pei jaw and jialate, 1 s4 
vveic* ()])eratc‘(l on, IIS weu* tiMced and 
74 (f)2 7 ])c‘i cent) wc'rt* living without 
recuirence 5 vears later 

Similar good lesiilts in a sin.illei senes 
of c<ises were iepoitc‘d hv^ R i Mar- 
tin-* lie states that of the 5 ])atients 
with malignancv of the nose, 1 was opei- 
ated on and has remained well for 6 
years. One received a combination of 
radon and x-ray therapy and is living 
after 2 years 9 months, hut recurrence 
IS probable m this case. Two were 
treated by roentgenotherapy, both of 
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whom are living and well after 2 years 
3 months, and 4 years 7 months. One 
was treated by radium and is alive and 
well after 2 years 5 months. 
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ANEMIA IN CHILDREN 

By Clare R. Rittershofer, A B , A M., M.D. 


The Mechanism of Anemia — Hugh 
Josephs^ looks upon anemias as due to 
physiologic processes which have been 
brought about by various etiologic fac- 
tors These effective factors may be con^ 
stitutional or intrinsic, or some factor 
such as infection or other disease m- 
\<)l\ing directly or indirectly the forma- 
tion or (lebtruction of blood, and such 
extrinsic factors as intoxication or de- 
tkiencv These j)h\ siologic jirocesses may 
he classified in 4 giou])s (a) Hemoglo- 
bin sMitliesis, (/)) licm()])oietic activit\ , 
f() lieniol} ^l^, and (//) disUirhance in 
matin ati( >11 

1 lenioglolnn (kdicuMRx in<i\ rc‘sult 
horn hnk <»f inateiial for its foiniation 
01 fioin hiihire of s\ntlu‘sis Because 
ol till* siKuss nf iron theoip} <ind be- 
cause the etiologic lactors associat(‘(i with 
lilt* more s(\eu‘ guides of Ii} pochi omit 
ant‘niia art* stub as t(> lead to iron dc- 
licit‘nc\, there* is a tendc'iic} at the pies- 
eiit tune to legard li\pochromic anemia 
as s\ noil} moils with non delicienc} 
antmai The etioIogK fiietors associated 
with non {lt*fitieiK} are I’rematunty, 
<iiu*ni]<i of the mother during pregnancy; 
lapid growth, diet low m iron, gastro- 
iiitesimal disturbance leading to inter- 
ference with absorption as in dysentery 
and celiac disease, or associated with 
h\pochlorh}dna , loss of iron from the 
body as in hemorrhage or m chronic 
blood loss 

The reticulocyte count offers an ac- 
curate and exact measure of the amount 
(466) 


of regeneration occurring in hemopoietic 
tissue and should be a necessary part of 
any study of the blood. Signs of in- 
creased regeneration in the absence of 
hemorrhage or of specific stimulation 
should alw^ays arouse a suspicion of the 
presence of increased hemol}sis When 
regeneration is intense, a few nucleated 
red cells may appear as at the time of 
beginning recovery after a severe hemor- 
rhage, an acute hemolytic crisis, or in 
the recover} ])hase of anemia of the new- 
born Lack of a(l(‘(|uate regeneration is 
shown bv reduction m ])latelets, and 
white cells, ahsenci* of nnclcMted red 
(ells, and a leticulocvle ])t‘rc ent<ig(* that 
is lower lli<in should lx* c‘\peet(‘(l iiiuk*! 
the conditions tint (*\ist <it the time of 
c‘\,imin<ition Lack of adeijUcite U‘gc‘neia- 
tion inav occur in 3 conditions (1) 
\])last]c anc‘nn<i (2) B)oii(* manow le- 
placenK‘nt (3) Lack of adc‘(jii<ite stimu- 
kition 

1 111 aplastic anc‘niia tlic'ie is a failure 
of dc‘velopment of lilood c(‘lls not only 
in the hone mainjw' itself hut also in 
those places where c^xtraniedullarv' hcano- 
poiCvSis might occur The* etiologic fac- 
tors causing a])lastK anemia are not 
understood The use of re])eate(l tians- 
fusions has occasionally been followed l)y 
recovery 

2. In the case of bone marrow replace- 
ment the blood picture may have no re- 
semblance to aplasia whatever, even 
though the normal hemopoietic tissue 
may be completely destroyed This may 
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be due to the development of extra- 
medullary foci of blood formation, so 
that combined with some elements of 
hypoplasia are others pointing to intense 
activity. Examples of bone marrow re- 
placement are seen in tumor metastases 
to the bone marrow, in osteosclerosis, 
in generalized xanthomatosis, occasionally 
in Hodgkin’s disease and in congenital 
syphilis The characteristic picture is 
that of reduction of the blood elements 
with marked immaturity of white and red 
cells. Earlier in the course there may 
be no change except possibly a slight 
anemia with or without a reduction in 
platelets and tendency to petechiae 

3. In the case of lack of stimulation 
there is a tendency to an unregenerative 
form of anemia, often with a low white 
count and low platelets These conditions 
may be found in cirrhosis of the liver, 
splenic vein thrombosis, Gaucher’s dis- 
ease, Hodgkin’s disease and a group of 
cases classified under reticuloendotheli- 
osis. 

One of the most common causes of 
I.uk of regeneration or hypoplasia is in- 
fection. In chronic cases there is no 
licatment that can be relied upon to 
influence the process In acute septic 
infections hypoplasia is not so very un- 
common though the most striking find- 
ing may be reduction in the myeloid cells 
and the case he called agranulocytosis. 
In infections there may be in addition 
to hvpoplasia an increased hemolysis 
and a tendency to immaturity. 

Hemo/ys/s — Tiansitory increase in 
the rate of blood destruction up to 2 
or 3 times the normal is very common, 
but generally is of little importance. It 
is usually not difficult to recognize in- 
creased hemolysis when this is the 
dominant process but it must be empha- 
sized that jaundice may be absent in such 
cases especially in infancy. 


Disturbance in Maturation — Eryth- 
roblasts may occur in the blood stream 
in a disturbance of erythropoiesis inter- 
fering with maturation, the degree of 
immaturity depending on the depth of the 
disturbance. The author divides the 
erythroblastosis into 4 levels: (o) That 
in which normoblasts appear only on 
the occasion of excessive stimulation or 
during the crisis of a hemolytic anemia ; 
(&) that characterized by the more or 
less continued presence of normoblasts 
with occasionally more immature eryth- 
roblasts; (c) that in which immature 
erythroblasts form an integral part of 
the picture, and (d) that in which there 
may be present the forerunners of the 
red cells, the macroblasts or megalo- 
blasts. The major hemolytic anemias of 
constitutional origin may be grouped in 
accordance with the first 3 levels: Con- 
genital hemolytic jaundice at level 1 ; 
sickle cell anemia at level 2, and Mediter- 
ranean anemia at level 3. In the cases 
dependent primarily on constitutional 
factors, the immaturity rarely reaches 
the level represented by the presence of 
megaloblasts. The cases in which macro- 
blasts or megaloblasts are a feature aie 
those m which the principal factors are 
infections or nutritional Examples aie 
severe anemias associated wuth syphilis, 
sepsis and malaria, but particularly in 
ron Jaksch’s anemia. The author em- 
phasizes that the presence of 1 process 
affecting 1 element of the blood may 
often affect others Thus inciease in 
regeneration may be accompanied by 
increase in white cells and erythrolilasto- 
sis may be accompanied by marked im- 
maturity of the white cells, to which the 
term pseudoleukemia has been given. 
This picture is seen e.sjiecially in septic 
infections in small babies and is seldom 
seen beyond infanc} The picture is that 
of extreme immaturity of red cells with 
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relatively low reticulocyte counts, leuko- 
l)enia, and thrombopenia. 

Classification of Anemias — A patho- 
genetic classification of the anemias has 
been suggested by E Krumbhaar^ as 
follows 

Cl-\s;51fication of Anemias 
I, Mainly Due to Disorders of Erythrocyte 
Formation 

(a) Insufficient formation in bone mar- 
row, usually normocytic (aplastic, 
myelophthisic, due to physical in- 
jury, etc) 

{b) Defective formation 

1 HrythroLlastosis 

2 Spheroc\tic (hemolytic jaundice) 

3 Ovalocytic 

4 Sickle cell anemia 

5 Poikilocy tic, iKH-mochroniR or hy- 

pochromic (deficiency ot diet, 
vitamin or liormone, hookworm, 
chlorosis, ’‘idiopathic,” etc ) 

() Macrocytu (pernicious, sprue, \k\- 
lagra, secondary to some ^^astro- 
intcstinal «)r liver disordeis, 
etc ) 

II Mainly Due to Ilhwxl Loss 

in) i lemon h. me iiom trauimi (acute 
1)1( )( h 1 loss ) 

ih) ( hroiiu ()i intcimittcnt hlccdiim, as 
111 ti<isti oiiitestinal and i^emloiii iiui y 
ton t 

(i ) Mmol null 1)lo()(l VC s^cls oi otln i blood 
(oiistitncnts ( ]nirpnra, heniojihilia ) 
111 Maiiilv Due to hxcc^Mve Dcsiimtion 

{ (/ ) ilcniolvtu inicHtioio, toxins, jioisons, 
etc 

( /' ) Sctoiidaiy ti> detective tonnatioii 
(<) Lnknown nalun (IcdctcT’s) 

( Lantfs ) 

Diagnostic Aids — C A DoaiuC' \ 
Moore and T 1" Ross‘ stress the in- 
c I easing significance of llie lione nuirrow 
])mKlnres lioth from a diagnostic as well 
as ])rognoslic point of yiew. Sternal 
puncture is reconiniended as a simple 
medical procedure A suitable site in the 
body of the sternum opposite the third 
or fourth interspace is chosen, prepared 
with surgical skin aseptic technic, and 
infiltrated with 1 per cent novocain, 


including the subperiosteal area, if local 
anesthesia is desired A stiff, 17-gauge 
spinal puncture needle is inserted at a 
45-degree angle with firm, steady pres- 
sure Remove the obturator and insert 
a tiglit-fitting 10-cc or 20-cc. syringe, 
and suction marrow and blood just to 
the bottom of the syringe connection 
Withdraw the needle with syringe still 
attached and expel the content of the 
needle unto a clean glass slide 

Iron Deficiency Anemia 

A comprehensive review of the litera- 
ture of the iron deficiency anemias in- 
cluding the by ])ochroinic anemia of 
infancy and childhood has been made by 
C \\L^ Meath and A J Patek, Jr ^ 

Incidence of Anemia in Preschool 
Children — Tliomas kolver'"* attempted 
to determine the degree and frequency 
of jireschool <ineniias in South London 
by doing Iiemoglohin estimations on 310 
children The rc‘siilts showed that m re- 
Luioii to tlK‘ “iron staiuliid” tlie average 
South London child up to the age of 3 
ycvirs Is aiK'niu riu‘ “non standard” 
IS thought lo rc^pi escuit the o])timuni 
liemoglolmi Icwel iii iiif<uK'y (() to 12 
months, vaiiatioiis of ^ 10 ])ei cent 

|llal<lanel heing legaided as within the 
limits of noinnihty ) Xccoidmg to 
Mack<iy and Mslun' 8() ])cv cent, Maldane 
(117 Mm 1 11) ])er 100 cc ) is thc‘ mean 
lc\cf thus attained l>y c'omparison with 
tlie lowest heinoglohm st<ind<n(ls anemia 
was ])resent m 30 jicn* c'ent of the 1-year 
infants, 27 per cent of lliose <ige(I 2 
20 ])er ccuit of tliose aged 3, and 15 per 
cent of those aged 4 Hy comparison 
with the “iron standards” this incidence 
is doubled Severe anemia w'as uncom- 
mon after 3 y'ears of age, and anemias of 
any type after 4 years 

In an analysis of red cell counts and 
hemogiobm determinations on 2521 pa- 
tients at the Children’s Hospital in Cin- 



ANEMIA IN CHILDREN 


469 


cninati over a 2-ycar period, C. Ritters- 
hofer^» has shown that the most frequent 
type of anemia occurring in that institu- 
tion IS the nutritional anemia of infancy 
and early childhood Using a mean 
hemoglobin per cell value of 25 micro- 
micrograms as the lower limit of normal 
and 20 micromicrograms as representing 
a severe type of nutritional anemia, it 
was pointed out that over 50 per cent, 
or 269 out of 538 children, between the 
ages of 6 months and 2 years suflfered 
from a mild or borderline nutritional 
anemia and that 17 5 per cent of those 
in the same age group, or 95 of 538 
patients, had a serious type of nutritional 
anemia Compared with the other age 
groups the period from 6 months to 2 
years contains l)y far the greatest num- 
ber of these patients 

A study was made by B. Munday, 
M L Sliejiherd and associates* to de- 
termine hemoglobin differences betw'een 
white and negro infants 2843 blood 
studies were made on 335 w'hite babies 
and 1145 studies on 140 negro babies 
The a\erage \ allies of hemogloliin for 
the white infants were from 0 5 to 1 ( jin 
per 1(X) ce of blood higher after the 
fourth month than those for the negro 
infants during the remainder of the first 
\ear of life During the initial drop and 
up to the end of the third month no racial 
differences were ol)ser\ed m the hemo- 
globin curies for the 2 groups. Xo 
signii'icant racial difference between the 
red blood cell values of the wiiite infants 
and those of the negro infants could 
be established 

Retention of Iron in Childhood — 

James 11 llutchisoiD made a series of 
iron-balance studies on iiqiatients at the 
Royal Hospital for Sick Children in 
Glasgow m an attempt to obtain more 
information on the absorption and fate 
of ingested iron m the body. The re- 
sults of these studies demonstrated that 


the body is capable of retaining huge 
amounts of iron administered in the in- 
organic state, and that the necessity for 
large doses of iron in the treatment of 
nutritional anemia is not dependent on 
the poor absorption of iron salts from 
the intestine. Further, that high rates 
of iron retention can be maintained over 
long periods wnth resulting accumula- 
tion m the body of large amounts of iron 

An explanation for the massive doses 
of iron w^hich are needed in these cases 
is based on the assumption that iron once 
deposited in the tissues is not a\ailable 
for the regeneration of hemoglobin, un- 
less It has been derived originally from 
the destruction of hemoglobin in the 
body, and that the great bulk of iron 
absorbed from the intestine during mas- 
sive dosage with inorganic salts would 
not be available as it would first find 
Its w^ay to the liver, wdiere it wmuld be 
stored and thus rendered inactive for 
hemoglobin synthesis From this it is 
supposed that only b\ gning massue 
do.ses (jf iron can the rate at wdiich it 
i-^ stored by the liver be oiercome and 
the excess iron be pushed ptist the liver 
directl} into the blood serum, from which 
It may be utilized for hemoglobin for- 
mation 

Vccording to Fishbein, J K Lal- 
\in and J Heumann,*^ grape juice aids 
in the regeneration of hemoglobin and 
IS a good source of nutntionalh aiail- 
able iron In their stud\ 10 ounces of 
grape juice when added to the regular 
diet produced a consistent gam in the 
hemoglobin. 

Nutritional Anemia— 11 W' Ful- 
lerton, m discussing tlie iron-deficient \ 
anemia of late infant} points out that 
the greater degree of anemia present in 
artificially fed infants than m breast-fed 
infants is probabl} due to a low^ iron 
retention; that infants of anemic mothers 
are slightly, if at all, more liable U) de- 
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velop anemia than those of nonanemic 
mothers ; that the anemia of premature 
infants and twins is a direct consequence 
of 2 factors— a low iron content at birth 
and rapid growth. The common infec- 
tive illnesses of infancy produce a rapid 
fall in hemoglobin level and may inhibit 
blood regeneration for a considerable 
time after the disappearance of clinical 
evidence of infection. Further, that the 
breast-fed infants of normal birth weight 
and free from all illnesses should not 
theoretically develop an iron deficiency 
before the age of 9 months. Other fac- 
tors which might cause an anemia during 
this period are achlorhydria, low blood 
volume, severe infections and a low 
dietary iron intake. In view of the great 
frequenc} of anemia in infancy and the 
knowledge of its etiology, it is suggested 
that a hemoglobin estimation be made m 
all infants at the age of 3 months; where 
this IS not possible a course of iron 
therap) should be given routinely at the 
age of 3 inr>ntlis to all infants of birth 
\N eight less than 7 pounds, and m cases 
of ariilicial feeding Iron therapy should 
be instituted aftei illnesses of an infective 
nature, and should be contiinied foi at 
least 2 (jr 3 months. 

Symptoms — \cLording to the Ki - 
vir.Ui'R [luc. Lit), the clinieal recogni- 
tion of nutritional anemia is not eas\ 
unkss the hemogluhm is below 8 (jiii 
per lot) cc or the hemoglobin per cell 
value IS below 20 micromicrograms, in 
which case the skin is apt to have an 
ivory yellow or sheet white pallor, most 
marked in the ears and face. The color 
of the lips is misleading. 

The blood picture of nutritional anemia 
IS that of an anemia of the hypochromic 
microcytic type. The red cell count may 
be high, low or normal. The hemoglobin 
IS reduced to a varying degree. The 
less severe anemias show a fall in the 
hemoglobin with little or no diminution 


in the red cell count, while in the severe 
cases the hemoglobin values are still 
lower and a small drop in the red cell 
count occurs, or the red cell count may 
be elevated and the hemoglobin only 
slightly reduced, in which case it is im- 
portant to rely upon the figure for the 
mean hemoglobin per cell since this 
clearly points out the hemoglobin de- 
ficiency. Examination of the smear shows 
a central pallor of the red cells. Other 
findings are a microcytosis, a low vol- 
ume index, and a diminution in cell 
volume. 

L. Parsons, E M. Hickmans and E. 
FinclP^ endeavored to test out and ex- 
tend the views on microcytosis and con- 
genital anemia by means of controlled 
experiments on normal stock rats be- 
cause the nutritional anemia m the rat 
exhibits the same features as regards 
hemoglubiii values, number of red cells, 
and response to iron therapy as the nu- 
tritional anemia of infaiKW When a spe- 
cial iron-deficient solid diet was fed to 
rats, it resulted m the development of 
polvcvthemia and microcvtosis although 
tlie liemuglobm uiiiamed noiinal — find- 
ings whicli it IS suggested are the first 
signs of an iron (lelieieiuy anemia The 
authors believe that in all iron deficiency 
anemias the bone marrow h) pertro])hies 
ill an attempt to ])roduce large numbers 
of small cells to hold the available hemo- 
globin and thus to olTer tli<‘ laigest pos- 
sible surface area of hemoglobin foi 
gaseous exchange This view is con- 
firmed from the fad that in the course 
ot the cure of nutritional anemia of in- 
fancy by the use of iron, Hagen’s phe- 
nomenon occurs, i c , before the hemo- 
globin reaches a normal figure the red 
cell count may exceed 6 million cells 
but when the hemoglobin does become 
normal the red cells become reduced to 
5 million. One important difference be- 
tween the human mother and the rat 
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has been observed. The human mother 
can sacrifice her own hemoglobin for 
the sake of the child, and although she 
may become profoundly anemic herself, 
more often than not gives birth to a 
child whose blood is normal, whereas in 
none of the rat experiments has any 
pronounced diminution in hemoglobin in 
the mother rat occurred. This congenital 
nutritional anemia of the rat is microcytic 
in type and becomes progressively worse 
if milk feeding is continued beyond the 
lactation period. 

Their findings support the suggestion 
that the infants of women whose diets 
during pregnancy are low in iron or who 
suffer from an iron deficiency anemia may 
show a congenital nutritional anemia. 

Treatment of the Iron Deficiency 

State — W. Dameshek^^ states that the 

most popular form of iron in this coun- 
try has proved to be ferrous sulfate 
given in dosage of 1 Gm. or less per 
da\' A special coating is used to prevent 
the ferrous sulfate from being oxidized 
to the ferric form. When using ferrous 
sulfate, diarrhea does not occur; m fact 
a slight degree of constipation may re- 
sult That a combined copper and iron 
deficiency is occasionally present is pos- 
sible, hut this does not warrant the 
loutme use of copper m hj-pochromic 
anemia, particularlv in infancy, where 
routine treatment with copper has been 
actuely advocated At the present stage 
of our knowledge, therefore, the author 
feels that it is better to refrain from 
the Use of copper unless it seems essen- 
tial to increase the hemoglobin concen- 
tration 111 a case of hypochromic anemia 
lefractory to all t)pes of iron treatment 

Within the last few }ears it has been 
demonstrated repeatedly that the hypo- 
chromic anemias are benefited by the use 
of iron, but the question of the kind of 
iron preparation and the dosage has not 
been agreed upon. From the literature 


it appears that the ideal form of iron in 
the treatment of infants should meet the 
following requirement, vis., it should be 
an inorganic ferrous form in solution 
and should be given orally. R. Stephen- 
soni3 has carried out a controlled study 
on an orphanage group of 64 healthy 
W’hite boys and girls with the design of 
learning (a) whether all healthy infants 
of this age range who live under good 
conditions exhibit the reported hypo- 
chromia, (b) how far adequate iron 
therapy raises their hemoglobin level ; 
(r) the comparative efficacy of varying 
doses of ferric and ferrous forms of 
iron; (d) for what length of time a 
maintenance dose of supplemental iron 
is indicated. The iron preparations 
chosen were iron and ammonium citrate 
in solution and an elixir of ferrous sul- 
fate. 

Half of the infants w’ere each given 30 
grains of iron and ammonium citrate 
(about 340 mg. of metallic iron) daily; 
the control infants were each given 6 
grains of ferrous sulfate (about 78 mg. 
of metallic iron) daily Therap}’ was 
continued for 3 months, the effects be- 
ing checked by estimations of red cell 
count, hemoglobin and red cell volume. 
The results showed that the ferrous iron 
proved to be as effective as the ferric as 
judged b\’ the increase m the hemoglo- 
bin levels, and that 14 Gm. of hemo- 
globin per 100 cc. of blood is the optimal 
level to be expected from admiiiistratiun 
of these forms and doses of iron con- 
tinued for 3 months fur infants of this 
age period Further, that the trend of 
the hemoglobin le\el was downward iii 
those infants whose medication was dis- 
continued at the end of 3 months w hereas 
it was upw'ard in those for whom medica- 
tion was maintained The traces of cup- 
per present as contaminants of the iron 
preparations were not thought to ha\e 
as much effect as the generous supple- 
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iiients of iron The ferroUvS iron was 
found to produce a maximum effect with 
much smaller doses than ferric, and it 
caused no gastrointestinal disturbance 
The author suggests that 6 grains of 
ferrous sulfate miglit be an adequate dose 
to maintain hemogloliin at an optimum 
level up to 2 years of age. 

H. M Mackay and L. E. JacolT-^ 
treated a group of children with iron 
deficiency anemias with a stable solution 
of ferrous sulfate in varying doses The 


mixture used was : 

5 Ferrous stilf ate . . . gr jE> 

Dilute hypophosphorus at id Tl^x 

Dc.xhosc . . gr XV 

Chloiofoiui ‘zeatcr to 5j 


The method of jirejiaration is as follows 
Dissolve the dextrose m some of the 
chloroform water, add the dilute h\po- 
])hos])horiis acid Dissolve the ferrous 
sulfate in some chloroform water and 
add to dextrose solution Afake up to 
volume with chloroform w^ater This 
mixture will keej) for over 2 months at 
loom temperatiii (‘ wilhout anv precipi- 
tation 

d'he seiKs ol 2() ])atients \\<is tu^ated 
3 times (Liilv in 1 diam oi 2 dram doses 
which were alwavs l)(‘gun gnuluallv, the 
lull d(jsc being reached m 3 to 5 dav s 
1 liven in this w<iv it was well toleiatc^d, 
and there* were no complaints of loose 
stools Ol colic Part of the grou]) re- 
ceived grams (OSS ( nn ) of ferrous 
sulfate dailv while the others received 
grains (0 29 (nn ) of the same mix- 
ture The results obtained with both 
doses of tenons sulfate were satistac- 
torv as each jiroduced an average daily 
use ill hemoglobin level of almost 1 ])er 
cent over the first 3 to 5 weeks of treat- 
ment In each group in spite of good 
response to treatment, the average time 
taken to reach 80 per cent hemoglobin 
was about 50 days, and individual cases 
took much longer. The presence of an 


intercurrent infection nearly alwxiys ne- 
cessitates more prolonged treatment. 
Their results gave them the impression 
that during an intercurrent illness there 
IS considerably more likelihood of a rise 
in hemoglobin level if a ferrous salt is 
administered rather than a feme salt 
The amount of iron in 4^/4 grains of 
ferrous sulfate is about 60 mg. Among 
the causes for the inadequate treatment 
of anemia m infants wuth iron and am- 
monium citrate and other ferric salts 
are (a) the large doses desirable and 
the fact that when these large doses are 
suddenly started, gastrointestinal upsets 
are not unusual and (b) that long pe- 
riods of treatment are often necessary 
The author recommends for therapy a 
ferrous salt and for jirophvlaxis on a 
wide scale the cheaj) and stable iron and 
ammonium citrate which is effective and 
well tolerated 

Iron-Cobalt Therapy — lx Ixato'^*" 
noted that the chmc<il trial of iron-cobalt 
combination treatment as a])])hed to 
])hvsiologic and nutiitional anemia of 
infants yielded favoiable results m 76 
l)er cent, or 42 out of 55 mbuils, treated 
in this manner t obedt, when admin- 
istered in a dosage a])proximatel_v one- 
tenth that of non, appears t(^ accelc*iate 
the formation of red blood ccdls and 
liemoglobin Its <iction «ip])ears to I)e an 
efiective catalvst m increasing both the 
hemoglobin content of the* blood and in 
acceleiatmg the formation of erythro- 
evtes Histologic examination of the tis- 
sues of animals showed a Inpciqilasia 
of the cellular marrow elements Ilema- 
tologically the increase m the red cell 
count, hemoglobin, and packed cell vol- 
ume under iron-cobalt treatment de- 
scribed a parallel course probably the 
result of the accelerated erythropoiesis 
The optimum therapeutic dose of cobalt- 
sulfate IS to ^2 grain (25 to 50 mg ) 
daily for infants under 2 years of age, 
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administered in combination with 7^ 
grains (0 5 Gm.) of assimilable iron It 
is to be used only as an adjunct to iron 
therapy during the first 2 or 3 weeks of 
active treatment of simple nutritional 
anemia as its action is probably only 
that of a catalyst. 

Liver Therapy in Secondary Ane- 
mia — Probably because liver is such a 
valuable material for the treatment of 
pernicious anemia, great emphasis has 
been placed on the use of liver and liver 
products in secondary anemia A sec- 
ondary anemia fraction for liver which 
IS active in hemoglobin regeneration in 
dogs suffering from hemorrhagic anemia 
has been described Evidence has ac- 
cumulated tending to show that liver 
promoted a definitely greater regenera- 
tion of hemoglobin than did the addition 
of an amount of inorganic iron equivalent 
to that contained in the added liver The 
resiionse was no greater with iron plus 
casein than with iron alone, wEich elimi- 
nates tlie possilile protein effect of the 
Iner In spite of these facts high levels 
of inorganic iron ha\e ]iro\ed very ef- 
fective in the treatment of a variety of 
li\i)ochromic anemias There is still a 
(juestioii about the reason for the need of 
such large amounts Tt is probable that 
the high intake of iron salts supplies 
added amounts of copper as a contami- 
nation, l)iit this has not been demon- 
strated I)e)ond (juestioii According' to 
K H Hart, C A Elvehjem and (i C) 
Kohler^ ‘‘ there is evidence in the litera- 
ture that liver extract is a most excellent 
source of most of the factors in the B 
conqilex, and it emphasizes the im])or- 
tance of recognizing the value and limi- 
tations of each ingredient in such 
mixtures In the case of anemia due to 
a sim])le deficiency of iron and copper, 
small doses of iron and copper work \ery 
efficiently with no other additions When 
milk constitutes a large part of the diet, 


it supplies ample amounts of the other 
nutrients needed for hemoglobin forma- 
tion. These authors concluded that the 
effectiveness of wdiole liver in the treat- 
ment of nutritional anemia in rats in- 
duced by a milk diet is directly propor- 
tional to its available iron and copper 
content 

In a study carried out by P. B. Pear- 
son, C. A. Elvehjem and E. B Hart^’ 
to determine the effect of 9 different 
proteins on the rate of hemoglobin re- 
generation in nutritional anemia, it was 
found that the proteins of liver, casein, 
egg albumin and soy bean oil meal are 
consistently effective in building hemo- 
globin AMien the intake of iron and 
copper is adequate to permit hemoglobin 
formation at the maximum rate, no spe- 
cial hematopoietic property in addition 
to their jirotein content can be ascribed 
to any of these materials There is no 
evidence that li\er is more effective for 
hemoglobin formation than are proteins 
of good quality 

Anemia Resembling Pernicious 
Anemia 

J Adams and I McOuarne^'^ re- 
]>orte(l a case of anemia 

in a child which closeh resembled the 
adult t}i)e The])atient conqiletelN rec(w- 
ered following the use of liver extract 
(auti])ernici()us-anemia factor, Lederle) 
Since special tests to determine the pres- 
ence of the intrinsic factor were not done, 
it was not felt that a diagnosis of true 
pernicious anemia was justihahle In 
this case the pathogenesis of the anemia 
was obscure, since several features such 
as \omiting, infection, or a disturbance 
in gastric function might have contrib- 
uted to it Since the onset of the patient's 
anemia was preceded by an acute febrile 
illness, It seemed that the latter may 
have been res]ionsib]e for a transient 
functional disturbance of the mechanisms 
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normally responsible for the production 
of both free hydrochloric acid and the 
intrinsic antianemic factor. 

Acute Hemolytic Anemia 
(Lederer Type) 

The outstanding features of the acute 
hemolytic anemia described by Lederer 
were acuteness of onset, evidence of 
rapid erythrocyte destruction, marked 
bone marrow regeneration, recovery fol- 
lowing transfusion and the absence of 
sequellae, E H. Baxter and M W. 
Everhart^ ^ report another case featured 
by acute onset, prostration, leukocytosis, 
and rapidly developing anemia which 
showed evidence of rapid blood destruc- 
tion and bone marrow regeneration. The 
patient responded to blood transfusions 

R. Greenthal-’^ reported a case of 
acute hemol\tic dneniia whose etiology 
was presuinabi} a strcptoc(jccus angina 
witli stieptococcus sejisis In the anemia 
described In Lederer, the etiology was 
obscure but probably infectious. Other- 
wise this case might l)e so classified 
Sulfanilamide was used in the treatment 
(»f the inf(‘ction m this case It W'as ini- 
])nsMl)U‘ to state w’hether tlie sulfanilamide 
in tills case piolonged or intensified the 
blood condition The aiu'mia w^as suc- 
cessfully combated b} se\eial blood 
tiansfusions 

Sickle Cell Anemia 

\ G. Harden, Jr ,-1 has reported 2 
further diagnostic features in the syn- 
drome of sickle cell anemia The first 


is the so-called hair-on-end appearance 
in roentgenograms taken of the skulls 
of patients with long-standing involve- 
ment and, secondly, widespread vascular 
changes. The x-rays of the skulls of 
the 2 patients reported showed an in- 
crease in the thickness of the calvarium 
m all areas with a loss of continuity of 
the outer table of the skull. The marrow 
cavity had been replaced by radially 
placed bone formation simulating many 
individual hair shafts standing erect. 
The eye grounds had an abnormal vas- 
cular appearance The veins were greatly 
dilated and at the same time tortuous. 
The arteries were also tortuous but to a 
lesser extent The caliber of the vessels 
decreased evenly and not irregularly. It 
was felt that the vessels were congenitally 
alni(jrmal 

Aplastic Anemia 

(} B Beat-- reported «'i case of aplastic 
ancmiti in a child which had benefited 
by weekl) transfusions 

Anemia Neonatorum 

ir Lehndoi ft- » describes an anemia 
neoiiatoinm ocTUi ling in full term healthy 
infants at tli(‘ end of tlu‘ first wTek of 
life The .ineniia dcwelops suddenly and 
clisappears without an\ theiajw The 
blood picture^ is lliat of a hy])erehromic 
anemia wuth a high color index There 
are no changes in the* r(*d cells The 
author speculates on the factor produc- 
ing this picture and suggests a toxic 
agent different from all know'n factors. 


CHIGKENPOX 

By Robert A Lyon, M.D. 

Unusual forms of chickenpox erup- before the typical eruption, occurred in 
tions have been described by G. W, 3 children. These eruptions were of a 
Ronaldson and W. H, Kelleher,^^ Pro- fine papular or erythematous character 
dromal rashes, appearing a day or two It was impossible to blanch these rashes 
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with convalescent serum of chickenpox 
patients but no other cause of the lesions 
than the chickenpox infection could be 
ascertained. Modification of the typical 
chickenpox eruption with the production 
of small lesions, which are delayed in 
development or do not progress nor- 
mally, has been observed in patients con- 
valescent from other diseases, in those 
who have received intracutaneous injec- 
tions of vancellous lymph, or deep in- 
jections of convalescent serum. Bullous, 
gangrenous and hemorrhagic forms of 
eruption have been noted in patients with 
coexisting diseases. The close relation- 
ship between herpes zoster and varicella 
make certain atypical forms of either 
disease difficult to diagnose and it is pos- 
sible that the two diseases may occur 
together. 

Complications — Of the complica- 
tions of chickenpox, severe infections of 
the skin are the most common. Such 
a case has been reported by H. S. Banks 
and J E. McCartney. 25 A child, 4% 
vears of age, developed gangrenous le- 
sions on the skill 4 days after the begin- 
ning of the cliickenpox eruption A single 
large ulceration and a few smaller ones 
spread rapidly and were accompanied 
by severe toxemia. The patient died 
v\ithin 48 hours and a hemolytic strep- 
tococcus was recovered from the blood 
and from the infected tonsils. The latter 
region was suspected as the source of 
the secondary infection The author 
found that 2 general types of skin com- 
plications of chickenpox had been re- 
ported, one of the nature described above 
in which there was a rapid onset and 
extensive necrosis and the other which 
is much slower in its development and 
is characterized by numerous small ul- 
cers. The streptococcus and diphtheria 
bacillus have been described most fre- 
quently in previous reports as the in- 
fecting agent. 


Severe gangrenous lesions resulting 
from the simultaneous occurrence of 
thrombocytopenic purpura and chicken- 
pox were observed recently by A. V. 
Stoesser and W. W. Lockwood.^® A 
child of 3 years developed a bluish dis- 
coloration on the thighs on the fifth day 
after the appearance of the chickenpox. 
The lesions spread to the other limb and 
severe gangrene, necrosis and sloughing 
occurred, so that it became necessary 
to amputate portions of both legs. Evi- 
dence of acute thrombocytopenic purpura 
was discovered shortly after admission 
of the patient but repeated blood trans- 
fusions did not check the course of the 
gangrene It was suggested that an ab- 
normal sensitivity to chickenpox virus 
might have been an etiologic factor. 

Complications of the nervous system 
following chickenpox have been observed 
more frequently during the past decade 
One reported by D MacIntyre and H 
L W. Beach^" consisted of an acute 
encephalomyelitis occurring in a girl 7 
years of age The patient developed 
weakness and anesthesia of the legs and 
urinary incontinence a week after the 
onset of the chickenpox A week later 
the muscle power in her hands became 
w'eak and a loss of sensation occurred 
in the same locality. Two days later 
she complained of a severe headache and 
her neck became rigid. The following 
week, which w'as 1 month after the onset 
of chickenpox, severe pain develojied in 
the left eye with a loss of vision All 
of these svmptoms slowlv disappeared 
and when the child was re-examined 8 
months later she was found to be in 
good health. Complications of the central 
nervous system following chickenpox 
tend to be mild and are usually followed 
by complete recovery. 

Three patients with central nervous 
system complications of chickenpox have 



476 


PEDIATRICS 


been described by O. A Faust. One 
boy, 9 years of ag'e, developed meningeal 
symptoms with the cerebrospinal fluid 
containing 1000 cells, mostly of poly-* 
morphonuclear type, on the eighth day 
before the rash of varicells appeared. 
The second and third patients developed 
encephalitic symptoms, m 1 child 4 days 
before the onset of the rash, and m the 
other patient on the fourth day after the 
onset of the illness 


Encephalitis following chickenpox m a 
fl-year-olcl boy has been reported by 
C. F Walcott Symptoms of the com- 
plication, which first appeared on the 
fourth day of the illness, consisted of 
lethargy, ataxia, an absence of some of 
the tendon reflexes of the legs and stiff- 
ness of the neck The cerebrospinal fluid 
was normal W ithin 1 1 days most of the 
symptoms had subsided and the patient 
made a C()m])lete recovery. 


DIABETES MELLITUS IN CHILDREN 

By Waldo K Nei.son, M I) 


Diagnosis — A 11 Kanlrow and J 
D Bo\d''^^ suggest that an insulin tol- 
erance test nia\ jirove of \aluc as a 
means of distinguishing dialietcs melhtiis 
and nui\ be of as iniKh iinjioitance as 
the dextiose tolerance test The test as 
descnlied In the authors consists of the 
administration of one-fourth unit of in- 
sulin ])er kg ot bod} weight and the 
(k‘tt‘i nuiLition of the lilood sugar lew el 
befoie and at 4 sul)se([uenl h<ilf-liour 
iiUtiw.ils The maxiinuin reduction in 
the iiondiabetK subject is oliserxc'd in the 
I'list htilt-houi, wheicMs in the di<ibc‘tK 
suliject the tall is prolonged into the sec- 
ond or third ludf-hour or longei ddus 
peculiaiilN of rc‘s])onse a])])eais t<) be 
mheieiU in the diabetic organism *ind is 
not determiiH‘d In the initial blood sugar 
Icnel, nor is there evidence that the na- 
ture of the response is altered b\ treat- 
ment of the disease 

According to Cooperstock and J 
M (jallowa) the l-hour, 2-dose dex- 
trose tolerance test of Extoii and Rose 
is as advantageous for use with infants 
and children as with adults The ad- 
\antages claimed are those of specificity, 
time saving and convenience The prin- 
ciple of the test is based on the fact that 


when normal huiiLin beings are given 
rejieated doses of dextrose, the iiisuhn- 
glxcogen nuxhanisin ojierates in such a 
mannei that eithei h\ ])ogl\ cenua or little 
or no change in the l)Iood sugar level is 
jiroduced, m contiast to the failure of 
this inechanisin in di<il)c‘tes in whicli hy- 
peigl\cemi<i ic'sults fioin repcN'itc^d ad- 
ininistiMtion of de\tiosc‘ 

ddic' technic of tlu‘ tc^st <is c‘m])lo}ed 
1)} Coo|)ei stock and (j<dlowa\ is as fol- 
lows The tc^st Is ])c‘ifoinu^d alter an 
oxeringbt fast in tlu^ casc‘ of children 
who are recc‘i\mg 2 mesds (kill} In in- 
fants wlio aic‘ uxc‘i\ing .i lorniula, the 
earl} inoiinng fec^dmg is omitted ])rior 
to the lest \ histmg blood sugar is 
taken, <ind llu‘ dc‘\tiosc‘ is administered 
111 an amount e(|ual to 175 (mi ])er 
kg of ])ody w'eight in a 15 oi 20 jier 
cent solution In the cMse of infants 
weighing less tlnin 7 kg , a miminum 
total dose of 10 (hn is einploxed Blood 
IS taken at the end of one-half hour for 
the determmation of the sugar level and 
the dose of dextrose is rejieatcd One- 
half hour after ingestion of the second 
dose of dextrose, a third samjile of blood 
is taken. The authors have found that 
the micromethod for the determmation 
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of tlie blood sugar level is entirely satis- 
factory. Specimens of urine arc obtained 
before the test, at one-half hour and at 
the end of 1 hour for examination of 
sugar content. 

The criteria of the normal response 
to the 1-hour, 2-dose dextrose test, as 
established by Exton and Rose, are as 
follows : 

1 Values of blood taken after fasting are 
within the normal limits of the particular 
method employed 

2. The rise in the blood sugar level does not 
exceed 75 mg in the 30-minute sample 

3. The amount of blood sugar in the 60- 
minute sample is less or the same or does not 
exceed that in the 30-miuute sample by more 
than S mg 

4 All samples of urine must have negative 
reactions to Benedict’s test. 

Gould and others have modified the 
criteria for diagnosis of diabetes and 
state that the condition may be correctly 
diagnosed if at least 2 of the following 3 
conditions are encountered: (a) A blood 
sugar value during fasting which ex- 
ceeds 120 mg ; (b) a level m the half- 
hour tests which exceeds the le\el for 
the fasting specimen 1)} 50 ing. or more, 
and (( ) a blood sugar level at 1 hour 
wduch exceeds the half-hour level by 30 
mg or more Tliese criteria were ful- 
filled by the diabetic children m the 
author’s senes m all but 2 instances, in 
which l<jvv, fiat curves were obtained m 
the early, untreated state and m which 
high values during fasting were obtained 
months later They did, however, have 
2 patients with nondiabetic conditions 
whose responses to the tests fulfilled 
these criteria. One of these jiatients 
was an epileptic and the other had clini- 
cal findings of hyperthyroidism 

Technic for an intravenous glucose 
tolerance test has been described by T 
Crawford The dosage of glucose em- 
ployed IS 0.5 Gm per kg. of body 
weight, injected as a 20 per cent solution 


in 0.9 per cent sodium chloride Food 
IS withheld for 8 hours prior to the test. 
A fasting specimen of capillary blood is 
taken before the glucose is injected and 
samples of blood are then taken at 2 
minutes, 15 minutes, 30, 45, 60, 75, and 
90 minutes after the end of the injection. 
The bladder should be emptied before 
the injection is given and again wEen 
the last specimen of blood is taken. Car- 
bohydrate tolerance is gauged by the 
time required for the return of the blood 
sugar to the normal fasting level. It is 
stated that if the fall to 100 mg. per 
100 cc. occurs m less than 45 minutes 
m children betw^een 2 and 10 years of 
age, or in less than 60 minutes in chil- 
dren over 10 years of age, then increased 
tolerance is present If, on the other 
hand, the fall to lOO mg per 100 cc. is 
delayed beyond 60 minutes in children 
under 4 years of age or beyond 75 min- 
utes above that age, then there is some 
indication of decreased carbohydrate tol- 
erance. While the test show^s a higher 
degree of constancy for the individual 
than does the oral test, it is not recom- 
mended for general use but rather for 
special cases and in investigative work 
Diet — ^The idea is becoming more 
generally accepted that tlie dietarv al- 
low'ance of diabetic children may be 
\aricd within a fairly wide range without 
loss of tolerance as measured bv tbe 
insulin required Additional data to sup- 
port this thesis are supplied b} W. E 
Nelson and D Ward Figure 000 is 
a summary of their observations on a 
diabetic child and shows the efiects on 
the blood sugar and urinary sugar of 
changes m diet when the amount of in- 
sulin injected daily remained unchanged 
No essential differences were found m 
the sugar content of the blood or the 
urine with diets containing 100 Gm of 
carbohydrate and 164 Gm. of fat, in con- 
trast to diets containing 200 Gm of 
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carbohydrate and 120 Gm. of fat, when 
the amount of insulin injected each day 
remained unchanged. When the carbo- 
hydrate was increased to 300 Gm. and 
the fat reduced to 75 Gm., the level of 
the blood sugar and that of the urinary 
sugar were higher. However, the ex- 
cretion of sugar was at no time in pro- 
portion to the increase of ingested car- 


of measured diets for diabetic children: 
(a) Control of the child’s growth; (5) 
insurance of a balanced dietary intake; 
(c) instruction of the child by experi- 
ence with the content of an adequate 
diet; (d) proportionate distribution of 
the diet in the various meals, and (e) 
the psychologic effect of aiding in train- 
ing the child m self-discipline. 



J'lii 1 ( iiivts slidwinj^ tilt* Illations in tlit. blood siij^ai biti ,ind tlu iiiinaiv tMiction of 

suiiai in itlalion tu changes in tilt diet Ilie tiist iitiiod lasted IH d.ics 1 induatis an niteival 
"! 1(1 da\s and II an inteiial oi s davs. III indicates .in intcical o) 7 da\s '1 lit tnnitli tieiiod 
l.istcd 7 d.ics 'file koni.in nuintials indicate intervals ten winch tlu data aie oinittcd lioni the 
limit but toi which thev .lie esscnti.illv siiinl.ii to those ol the poitions ot juiiods shown 
( \in I Ills Child , March, 19.iS ) 


bull) (Irate, and the amount of insulin 
uliidi wiiuld h;i\e been required to re- 
store glyceinic etjuilibnum probably 
would not have been great 
The authors do not interpret the re- 
sults of this observation as an argument 
for the use of free or unrestricted diets 
in the treatment of diabetes melhtus in 
children, but believe that it adds further 
support to the theory that a more nor- 
mal type of diet may be used. The fol- 
lowing factors appear to be of sufficient 
importance to justify the continued use 


Hepatomegaly- .Success in the treat- 
nieiil of hejialoiiiegaly in jiivcmile diabetes 
mellitiis with a pancreatic extract after 
failure to reduce* the size of the liver 
with insulin and diet is reported by H. 
G. Grayzel and L .S Kadvvin Three 
diabetic children who had had extensive 
enlargement of the liver for a number 
of years were treated with a pancreatic 
extract prepared according to the method 
of L. R. Dragstedt, J. Van Prohaska 
and H. P Harms All previous efforts 
to cause a reduction in the size of their 
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livers had been unsuccessful. At first 
the pancreatic extract was administered 
in saline solution. Because it was not 
palatable in this form and its ingestion 
caused nausea, it was discontinued. It 
was subsequently desiccated and admin- 
istered in salol-coated capsules. When 
the extract was taken regularly, the liver 
was reduced to normal within 3 to 5 
months. Upon discontinuing the medica- 
tion the enlargement of the liver recurred 
in 1 to 2 months. In each instance the 
decrease in the size of the liver was ac- 
companied by a significant lowering of 
the total serum lipids and lipid phos- 
phorus. 

Prognosis — On the basis of data col- 
lected over a period of 10 years, J. D. 
Boyd and A. H. Kantrow®® state that 
the well-controlled diabetic child may be 
expected to grow at a rate which equals 
or exceeds that of superior children. In 
their group of 167 children with diabetes 
melhtus, there were 10 whose stature 
or rate of growth over long periods was 
markedly lower than the standard values 
used for comparison The determining 
factor in at least 5 of these cases was an 
insufficient intake of food. This prob- 
ably played a large part m 3 other cases 
In the other 2 cases it was impossible 
to determine whether the arrest of growth 
v\as dependent on tlierapeutic limitations 


of the intake of food during the long 
period of absence from the clinic or on 
the associated, prolonged glycosuria. 
They conclude that if diabetes mellitus 
in children is suitably controlled through 
adequate diet and through avoidance of 
frequent or continuous glycosuria, re- 
tardation of growth will be prevented or 
corrected. Physical retardation should 
be considered a result of nutritional or 
allied metabolic inadequacies rather than 
a consequence of endocrine disturbances 
unless prolonged observance of an ample 
dietary regimen has failed to maintain 
a normal rate of growth. 

The effects of insulin hypoglycemia 
upon the heart of diabetic children has 
been studied by H. F. Root.®^ From 
electrocardiographic and other clinical 
studies, the author concludes that insulin 
hypoglycemia has no serious effects upon 
the normal diabetic heart. Bradycardia 
was observed as frequently as tachy- 
cardia It IS stated that insulin hypo- 
glycemia may, by reason of its accom- 
panying stimulation of adrenal secretion, 
have serious effects upon the heart dam- 
aged by coronary disease An instance 
of death resulting from overdosage of 
insulin was reported It is suggested 
that insulin hypoglycemia of sufficient 
duration will cause irre\ersible changes 
in the central nervous si stem and death 
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Allergy 

J. H. Fries and J. Zizmof*^ sugge.st 
that roentgenologic examination of the 
gastroenteric tract may provide addi- 
tional information in the diagnosis of 
alimentary disturbances due to food al- 
lergy. They found that peristaltic dis- 
turbances in various parts of the gastro- 


enteric tract followed the feeding of al- 
lergenic foods to allergic children an<l 
could he visualized roentgenographicall} 
A])parently these disturbances nia_\ mani- 
fest themselves either by increased or 
decreased motility of the gastroenteric 
tract and by spasm (Fig 2) or dilata- 
tion (Fig. 3) of the stomach or in- 
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TABI.E I 

of All Casks by Year Wjiil Division of Casi-s According to Diagnosis and 
Treatment — The Mortality Is Shown in Each Group 


Year 

A.cute 

Appendi- 

citis 

Immediate 

Appendec- 

tomy 

Deaths 

Appendi- 

ceal 

Peii- 
tomtis • 
Conserva- 
tive 

T reatment 

Deaths 

Patients 

Tieated 

Conserva- 

tively 

Deferred 

Appendec- 

tomy 

Patients 
Treated 
Conserva- 
tively . 
Failure 
to Return 

Per Cent 
Tieated 
Conserva- 
tively 

1934 . 

50 

1 

32 

2 

29 

1 

39 

1935 . 

36 

0 

29 

2 

25 

2 

45 

1936 

34 

0 

34 

1 

30 

3 * 

50 

1937 

11 

0 

15 

0 

10 

5* 

57 

T otal 

131 

1 

110 

5 

94 

3 

8^ 

45 


'’'Cases which h<i\e appointments to letiini for intetval appendectonu (J Pediat , March, 1938 ) 


testine Subjective coniplciints rcferalile 
to the gastroenteric tract usually acconi- 
])anv the ohjectne findings 

Appendicitis 

V iiiortahtN of 5 8 pei cent is le- 
ported In D [) Mien in a senes of 
fil2 cases of <icute apjiendRilis in chil- 
dren treated in the C hildien’s Surgical 
Stnice at lielleviie Hospital o\ei a 10- 
\ear jieriod This coinparc's with the 
niort<ilit\ rati* ot 7 58 ])er cent re])ortc‘d 
in 1924 lioin the* same clinic The 
\onnger the child and the longer the 
preo])eratue illness, the higher wais the 
inortalit) 'Fhe relatuel) high death rate 
111 the inlants was due to the fre((uenc\ 
of spreading ])eiitonitis The infant’s 
lack ot lesistance to infection and the 
lack of siifhcient onientuni to wall oft the 
process makes early operation necessary 
if one is to prevent spreading peritonitis 
with the resulting high mortality. While 
vomiting Ls Usually the first symptom re- 
ported, it IS likely that in most instances 
the child had previously suffered pain 
The frequent use of cathartics admin- 
istered by the mother and even by the 
family physician undoubtedly increases 


and hastens the disease In cases in 
which drainage is ex])ectcd to be pro- 
luse, the author recomnuTids suturing 
only the peritoneum in order to prevent 
sloughing of the fascia and muscles of 
the alidoimnal wall ddiis jirovides more 
ade([Utite drainage and decreases the m- 
cidcTice of hernia It is accejited that the 
Iieritoneum will stand greater contanii- 
mitioii than the abdominal wall tind that 
the ahdoimnal wall in childien is less 
lesistaiit to contamination than that of 
the adult Tlu‘ author leconmuaids that 
when onU the peiitoneiim is closed, in- 
teiru])ted sutures sliould he c‘m])lo\e(l 
and care should be t<d\en to include the 
transversalis fascia 

\n unusual degree of success in the 
treatment of appendiceal peiitomtis in 
children by conservative methods is re- 
ported by J M Adams and D A1 Ban- 
croft The essential factor m their 
plan of treatment is the maintenance of 
complete rest, both general and of the 
gastroenteric tract The latter is secured 
by means of continuous gastroduodenal 
syphonage by the Wangensteen method. 
Ihe gastroenteric tract is almost com- 
pletely relieved of activity by the con- 



DIGESTIVE SYSTEM 


481 



Fig 2 (Cabe 2) — A, Banum enema study made without the allergen, shovving normal filling 
of the colon. B, Study made with the allergen (egg), showing spasm of the descending colon 
(Fnes-Zizmor Am J Dis Child, Dec, 1937.) 



Fig 3 (Case 3) — A, barium enema study made without the allergen showing normal tilling 
of the colon B, Study made with the allergen (milk), showing generalized distention of the 
colon. (Am J Dis, Child, Dec., 1937.) 
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tinuous removal of gas and fluids The child is jflaced flat in bed rather 
secreted by the stomach and intestine than in the semi-Fowler’s position The 
as well as such accessory excretions as patient is allowed to swallow water while 
bile and pancreatic juice. A diagram of the tube is being passed. Small amounts 
the syphonage system is shown in Fig- of clear fluid are allowed, if desired, by 
lire 4 At the onset the upper liottle mouth since they are immediately with- 



j-i^ 4 — \ cluigiani of the gastuKluodenal sipi 
of appendice<il peiitonitis 

tilled with water except for 400 cc 
and the lower bottle is empty except for 
400 cc to cover the tube. The amount 
of gas taken oft' is read directly on the 
scale on the upper bottle, and the amount 
of fluid removed is show'n on the lower 
bottle. 


Kniage app<ii<itus used ni neailv cdl the t.ises 
( J I’ediat , Maich, 1 9 hS ) 

drawn l)y the tube d'he patient is kept 
on the right side and the lulie jiassed 2 
or 3 inches every 2 or 3 hours for the 
first 12 hours in order to facilitate the 
passage into the duodenum 

Hot applications are applied to the 
abdomen in the form of stupes. Sedatives 
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are administered for the control of ac- 
tivity, pam, and in order to depress the 
respiratory rate slightly. Fluids are ad- 
minstered by vein and hypodermoclysis. 
No fluids are given by rectum and no 
enemas are given. The unusual degree 
of success which the authors have had 
with this plan of treatment is shown in 
Table I. 

Diarrhea 

Good results with banana therapy in 
diarrheal diseases of infants and chil- 


Intravenous Needle Holder 
A needle holder for conliiiuoiis intra- 
venous infusion designed to prevent dis- 
placement of the needle has been designed 
by R. Cohen .-*2 appliance is illus- 
trated in Figs. 5 and 6. The principle 
is a needle clip on a friction lunge at- 
tached to a U bar. After the needle 
or cannula is inserted into the vein, the 
U bar is slipped under the needle and 
moved forward tmtil the clip is inserted 
on the hilt of the needle. It is then 



Fig 5 

(J Pcdi.it , .•\pril, 1938 ) 


(hen ai e reported b_\ C L. Joslin, J. 
F ISr.idle} and T A Christensen -*1 
Then senes consisted of 65 infants and 
diildren of wIkiiu 43 were treated in the 
hospit.il and 22 m the outpatient dis- 
pensary 'I'heir routine was as follows' 
During the first 24-hour period nothing 
was given l)y mouth except water. W'hen 
necessary . parenteral fluids were admin- 
Lstered Following this initial period of 
starvation, banana, either in the form of 
the ripe fruit or as a deh_\ drated powder, 
v/as introduced into the diet m either 
skimmed milk or buttermilk. 


angulated to tlie desired degree. The 
front of the jiarallel bars is taped to the 
skin, and the liase wings taped if desired 

Pyloric Stenosis 

If J DoiKwan'*-' reiiorts the success- 
ful surgical tieatment of 143 coiiseculue 
cases of congenital h\ pei troiilnc ]nloric 
stenosis. Since he luis had little siucess 
with the various forms of medical treat- 
ment, such as the administration of 
atropine, thick feeding or refeeding after 
vomiting, he athocates surgical inter- 
vention as S(,)on as the diagnosis is estali- 
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lished, except in mild cases when the 
infants are nearly 3 months of age. He 
argues that medical treatment, at best, 
IS prolonged and uncertain and requires 
expert nursing care, long hospitalization 
and removal of the baby from the breast. 
Surgical treatment, on the other hand, 
IS quick, certain and permanent in its 
results and permits breast feeding to be 
resumed a few days after operation. Pre- 
operative preparations is said to be the 
most important factor in lowering the 
operati\^e mortality. It is not necessary 


30 cc. per feeding at the end of 48 hours. 
The breast milk per feeding is then in- 
creased from 5 to 10 cc. daily until the 
caloric requirements are met. One or 
two infusions of physiologic solutions of 
sodium chloride or 3 per cent dextrose 
in salt solution are given each day for 3 
days. All feedings for the first S days 
are given with a medicine dropper and 
the babies are allowed to nurse once 
on the fifth day, twice on the sixth day 
and so on until they are completely 
breast fed. 



\(i ()peicitt‘ in tile sevcu^ cases as an eniei- 
i 4 eiu\ nuMsuie. In such instances, the 
infant slioiild be gucai 1 or 2 ])i e()i)t‘r<i- 
li\t‘ transfusions of wliole Iilood, allt)\\' 
ing2Ucc ])t*i kg of liod) weight Since 
most of tliese infants have alkalosis, 
wath <i high concentration of seiiim cai- 
Ixm dioxide and a low concentration of 
hlood chhnide, thc*y aie given from 1 
to 4 ticinsfusions of ](J(J cc of physio- 
logic solution of sodium chloride 
before operation Two hours after o]i- 
eration, 15 cc. of water are given by 
mouth and 4 hours later, the first feed- 
ing, consisting of 4 cc. of breast milk 
and 4 cc, of barley water, is given The 
breast milk and barley water are in- 
creased from 5 to 10 cc with each 
3-hour feeding until the infant is taking 


Stomatitis 

hhideiice th.il the \irus of lun])(‘s sim- 
l)le\ IS the caus<iti\(‘ <igc‘nt of lesions in 
tiu‘ ()i<il c<i\]t\ oi(hn(inl\ dc‘sc i ihcal as 
aphtlicjiis stomatitis is j)i(‘scmte(] Iiy K. 
Dodd, L A1 Johnston and (j j Ihid- 
dinglm^’^ \lthoiigh childum ai e raiely 
seen in the cMrl\ stagers of the discMse, 
the authors, on tlu^ basis of histones 
and 1 or 2 cases seen eail\, heluwe that 
the onset is siiddcm with fcwca', general 
malaise and loss of ap])etite Ihlher with 
the onset of fever, or 24 hours or more 
later, lesions appear in the inoiith Dur- 
ing the early stages, the} consist of 
reddish blisters on the mucous mem- 
brane. Soon the blisters became ulcerated 
and the ulcers covered by a yellowish 
white membrane. The commonest sites 
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of the lesions are the tongue, the inner 
surface of the lips and the buccal and 
sublingual mucous membrane. More 
rarely they occur on the outer mucous 
membrane of the lips, the soft palate, 
tonsils and posterior pharynx and very 
occasionally in the larynx. In every in- 



Fipr 7 — Mouth lesions in a typical case 
ot herpetic stomatitis (J Pediat , Jan , 
1938 ) 


stance there are, besides the local le.sions, 
marked redness and swelling of the gums 
witli a tendency to bleed easily Saliva- 
tion is greatly increased Figure 7 
illustrates the mouth lesions in a Upical 
case. 

In 12 o[ the cases, inoculation of ma- 
terial from the lesions was made into 
tlie cornea of labhits In each instance 


a purulent, keratoconjunctivitis typical 
of herpes simplex was produced. In 9 
of the 12 rabbits typical intranuclear 
herpetic inclusions were present in the 
infected cornea. Immunity to a knowm 
strain of herpes simplex was demon- 
strated in 6 of 7 rabbits which survived 
the infection. The authors believe that 
the stomatitis described is a definite 
clinical entity and should be designated 
as herpetic stomatitis. Since most cases 
of herpetic stomatitis occur in children, 
it is probable that the disease represents 
a primary herpetic infection 

Vomiting 

Recently interest has been stimulated 
in the problem of ketonemia in infancy 
and its relation to vomiting Data con- 
cerning the blood ketone values of healthy 
infants and infants with vomiting have 
been collected by C. H. Gray.'^’’ The 
blood ketone value of healthy infants 
varied from 14 to 2 0 mg. per 100 cc 
of whole blood \’omiting infants under 
3 months of age showed slightly higher 
values with variations from 1.6 to 4.5 
mg. per 100 cc. \'omiting infants over 

3 months of age had much higher values, 
from 2 to 19 mg per 100 cc Serentc 
per cent of them had values higher than 

4 5 mg The same age difference was 
noted in the incidence of severe fatt_\ 
changes in the livers of 108 children 
who died of diseases associated with 
vomiting with and without diarrhea 


DIPHTHERIA 

By Robert A. Lyon, M.D. 

Epidemiology — The annual report of ress for the past decade The cities of 
diphtheria mortality in the large cities of the middle Atlantic states had the lowest 
the United States during the year 1937 death rates for both 1936 and 1937 Close 
has demonstrated a continuation of the contenders for this record were the cities 
downward trend w'hich has been in prog- of the New' England states. In several 
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of the cities of tliese 2 groups there were 
no deaths from diphtheria in 1937 and 
when the deaths among non-residents 
were excluded from the figures, the num- 
ber of cities with perfect records was 
even greater In the south Atlantic cities 
the general rate declined but there was 
no city without a death In the east-north- 
central states, a group of cities had an 
increase m the number of deaths from 
168 in 1936 to 186 in 1937 In the south- 
central states, the rate increased during 
the past }ear and all hut one of the 
cities had more than 3 deaths per 100,000 
poinilcition The cities in Texas, ( )kla' 
homa and Louisiana, had the highest 
m()rtalit\ from dijilitheria in the country 
hut there was a geneial decline m the 
late during the past \ear In the othei 
western cities there was also a general 
dechiU‘ in dealli rate 'riiroughoiit the 
t‘ntire countiw there* weie 20 cities with 
no deaths fioin (Ii])htheiia and there were 
hut 3 cities with (leMlIi lates over 5 ])ei 
100, ()()() 'file ge‘ne‘i al de'chneof mortality 
111 1037 was ni(lK<ited 1)\ the late of 1 40 
.is coinp.iied with 1 51 foi tlie ])ie‘\ious 
\ eMi of 108() 4 lie total numher ol 

(hphtlie'ria de'aths, liowexe*!', declined 1)\ 
('n]\ fioin a total ol ^77 to ^68 in 
0,^ utie s ( Sc“i‘ tables ) 

44k in<iike*(l decline* in inorhidilv <uid 
1111)1 t<iht} Kites of (hphtheiia in C4uia(ki 
h<is l)ee*n attributed (lernntc*l\ to the ge*n- 
I'lal e‘inplo\ nie‘nt of ]inniuin/<ition meth- 
ods 1)\ I (1 hit/gciald 1) 4' h'raser, 
\ h McLninon and M \ Ross 
Detou* the \e‘ai 1025, the w i(les])retid 
Use of anlitoMii in the tieatinent of 
diphthena Inid little* effect in reducing 
the Kites of incidence or death from the 
disease hut since that }ear toxoid ma- 
terials have been distributed wndely wnth 
marked effects on both rates. In the 
proMiice of Ontario, for example, mor- 
bidity rates fell frcmi 97 per 100,000 
population in the year 1930 to 10 per 


100,000 in 1934 and the mortality rates 
fell from 6 0 to 0 6 in the same years 
Several problems remain to be solved, 
such as the revision and standardization 
of the Schick test, a better understand- 
ing of the interpretation of the Schick 
reactions, a selection of the best im- 
munizing material and more extensive 
use of measurements of blood antitoxin 
as standards for the selection of im- 
munizing agents and test material 
From a review^ of the morbidity and 
mortality statistics of dpditheria m Vi- 
enna during the past few” decades, A'" 
(legenbauei-^''^ concluded that diphthena 
occurred with greatest frequency in 
coimger children during the \ears before 
the World War, hut recently the inci- 
dence among children of school age is as 
grcMt as It is in tlie younger jiatients 
\ similar trend was noted in respc‘ct to 
scailet fever Slight incieases in the total 
numlier of ])<uients sulTering from both 
infections ha\ t* occiii u'd (lining tlie ])ast 
lew \(‘ais 

Bacteriology \<iiiations in the 
toxic ])i ()i)C‘i ties ol (h])htlK*na liacilli, 
(kissilied g(*iu*Kill\ as giaxis, nntis and 

1 Ol \i Dii’ii 1 11 1 10 \ I )i \ I II I\ \ 1 1 s 1 OR 
(SS C 1111^ in V 

1 )iphtln n<i 
, , , 1 )» dill R<il(‘ 

Popiil.UKin 100, ()()() 

1 «U hs , 


I N)i iiildtion 


1923 

^1. ()(>{), 848 

4 078 

13 H 

1924 

722.841 

y4^9 

1084 

1 92,S 

22„?84.8,U 

3,13 ^ 

9 07 

192() 

iy()46,827 

8,106 

9 40 

1927 

82, 708,820 

3,493 

10 46 

1928 

34,370,813 

3,170 

9 24 

1929 

,d, 042,806 

2,738 

, 7 82 

1930 

8S, 604, 802 

1,827 

i S 12 

1931 

36,508,412 

1 ,300 

1 ^ 74 

1932 

87,084,712 

1,191 

^ 21 

1933 

37,084,712 

801 

2 32 

1934 

86,777,112 

821 

2 23 

1935 

86,777,112 

764 1 

2 08 

1936 

37,575,105 

561 

1 50 

1937 

88,169,704 

556 

1 40 


(J A M, A 111 524 (Aug 6) 1938 ) 
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XoTAL Diphtheria Death Rates per Hundred Thousand of Population for 
93 Cities According to Geographical Divisions 



Population 

Diphtheria 

Deaths 

Diphtheria Death Rates 

1937 

1936 

1937 

1936 

1930-1934 

1925-1929 

New England 

2,640,933 

21 

28 

0.79 

1 06 

3 38 

8 34 

Middle Atlantic 

13,426,805 

95 

87 

0.71 

0 65 

2.50 

9 97 

South Atlantic . . . 

2,609,531 

53 

67 

2 04 

2 59 

3.54 

7 37 

East North Central 

9,870,249 

186 

168 

1 88 

1 73 

3 66 

11.21 

East South Central 

1,330,969 

42 

38 

3 16 

2 96 

6 36 

6 34 

West North Central 

2,778,245 

35 

38 

1 26 

1 37 

3 22 

7.82 

West South Central 

2,084,616 

67 

87 

! 3 21 

4.39 ^ 

6 55 

9.24 

Mountain and Pacific 1 

1 

4,144,087 

50 

71 

■ 1 43 

! 1 78 i 

1 

2 69 

! 

6 28 


(J. A M A 111 524 (Aug. 6) 1938 ) 


interuiediate forms have been detected in 
many localities. Tii a study of 91 patients 
with diphtheria and of 10 earners of the 
disease in Afoscow, S. L. Shapiro and 
Rukevitch"^^^ found mitis types of 
diphtheria l)acilli m 63 per cent of the 
group, intermediate tijies in 28 per cent, 
gra\is types in 6 per cent and atypical 
forms m 3 ])er cent There seemed to 
he no definite relationship between se- 
\ere clinical forms of the disease and 
the occurrence of gravis t\pcs of liacilli, 
hut during periods in whicli diphtheria 
w as not epidemic and the cases were gen- 
erall} mild, the foims of bacilli wxre 
generally of the mitis variety When 
epidemics were more severe the gravis 
t\pes were isolated with greater fre- 
quence 

Clinical manifestations and com- 
plications — Two unusual chnical forms 
of diphthena have lieen reported by E 
F. Daw son-WTlker and E G. Brew is 
The first was a mild nasopharyngeal 
diphthena m an infant, 2 w^eeks of age, 
who also had a septic omphalitis and 
an ulceration of the right groin The 
mother was found to lie a earner of the 
disease Dijditheria under 1 year of age 
is rare, occurring only 8 times, or in 0.64 
per cent, of a senes of 1250 consecutive 
cases observed by the authors. Figures 


from other clinics give an incidence in 
this age group as 0.15 per cent to 2 0 
per cent Mortality rates are apt to be 
high in these young patients. 

Another patient, a boy 12 years of 
age, had a severe diphtheritic infection 
followed b} paralysis of the pharyngeal 
muscles and evidence of myocarditis 
Tw^o months later, he developed chord- 
jonn inovciiicnts with emotional insta- 
bility. Slow but complete recovery oc- 
curred during the next 3 months No 
previous symptoms of chorea or other 
rheumatic infection had been noted in 
this boy and it was believed that the 
diphthena toxin had in\aded the basal 
nuclei and other portions of the hram 
Only 2 ]')revious reports of postdiph- 
theritic chorea w^ere found by the au- 
thors 

The de\elopment of diphtheritic .skui 
Icsio)is in a child with a dfnihle infec- 
tion of scarlet fever and diphthena was 
noted by J. T 5»racCarthy.“'^ The erup- 
tion was a mild, moist dermatitis behind 
the ear and m the axilla and cleared 
readily after the administration of diph- 
theria antitoxin and the local applica- 
tions of a mercurial ointment. The author 
raised the question whether many inno- 
cuous lesions of the skin might not be 
invaded by the diphtheria bacillus and 
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such infections might contribute to the 
immunity gained by many individuals 
without suffering from other severe man- 
ifestations of the disease. 

The effect of diphtheria toxin on the 
heart has been observed in a series of 
experiments by D. B. Witt, E. Lindner 
and L. N. Katz, Determinations were 
made in a senes of 18 dogs of the 
heart rate, rhythm, arterial and venous 
pressures, systolic, diastolic and pulse 
pressures, diastolic and stroke volume, 
minute volume flow and changes in the 
cardiac muscle tone and conduction. The 
diphtheria toxin first caused a sinus 
slowing of the heart rate and then 
various types of conductive block, extra- 
systoles and paroxysmal tachycardia 
Ventricular fibrillation W’as a frequent 
terminal phase The systemic and pul- 
monary blood vessels dilated with a con- 
sequent diminution of blood suiiplied to 
the heart b\ the coronary arteries The 
toxin, ho\\(‘\'er, seemed to cause direct 
myocardial dannige before the vasodila- 
tation was a jirominent symptom and the 
nuocarditis mav, therefore, be present 
before thc‘ ek‘ctrocardiogram or blood 
pressure determinations indicate anv ab- 
iK irinalit) 

The cli'di (nardi()(j}aphu clnnujcs oc- 
aining 111 the course of toxic diph- 
thentic infections have been reviewed In 
h \ Puirkhardt, (' ]^-ggleston and 
L \\ Smith Of a total number of 
140 patients with the infection, only 28 
showed evidence of cardiac damage 
'rvvc‘ntv -three patients had abnormalities 
ot the T-wave, occurring on the fifth 
to the thirty-ninth day of the illness. 
41ie changes began with a decline of the 
level of the S-T line and a decrease in 
amplitude of the T-wave The T-wave 
became smaller in amplitude until it 
was isoelectric, diphasic or inverted. 
Death occurred in 3 such patients Con- 
duction changes, which occurred in 17 


patients, consisted of ventricular escape, 
prolonged QRS intervals, intraventricu- 
lar block and auriculoventricular disso- 
ciation. These lesions developed on the 
fifth to thirteenth day of the diphtheria 
and were more frequent in younger age 
groups of patients Those with A-V 
dissociation died. At autopsy, the gen- 
eral sequence of the cardiac involvement 
seemed to be edema, congestion, cellular 
infiltration, degenerative changes and 
finally fibrosis The electrocardiogram 
seemed to be a valuable adjunct to the 
diagnosis of the extent of cardiac dam- 
age m these patients 

An unusual complication of diph- 
theria, consisting of occlusion of the 
abdominal aorta, was observed m a pa- 
tient, 10 years of age, b\ D Bobeff.*'’^ 
wSymptoius of pain and cyanosis m the 
lower extremities occurred on the six- 
teenth dav after the onsc^l of the diph- 
theria and within a shoil time ulcerations 
develo])ed on the fc‘et, ,ind the toes be- 
came gangienous Death occurred in 3 
days At auto])s), <l thrombosis of the 
abdominal aort<i was found, together 
with infarcts of tlu‘ knlntw, jiareiichyma- 
lous degeneration of tlu* m\M)Cardnnn, 
liver and kidiuw 

Treatment haivngeal diphtheria is 
usualh tuMied hv intubation, trache- 
otomy 01 1)\ aspiration of the trachea 
41ie tirst method has been jiieferred by 
\ (i Kohl) In a sei u*s of pa- 

tients, intubation was followed by a 
mortality rate of 24 7 per cent \n addi- 
tional group of 61 i)atients rcaiuired 
tracheotomy following <'Lttem])ts at intu- 
baticm and the mortalitv rate in this 
series was 60.6 per cent The necessit_\ 
for tracheotomy arose because of (u) the 
small size of the trachea in young pa- 
tients for which tubes of the proper 
caliber were not available, (b) edema of 
the trachea which prevented satisfactory 
intubation, (c) poorly fitting tubes, 



diphtheria 


489 


or finally (d) the absence of a trained 
clinician to insert the tube. Suction 
methods of treating laryngeal diphtheria 
were adequate in only a small number 
of cases Tracheotomy, which is pre- 
ferred by some clinicians, frequently re- 
sulted in higher mortality rates, accord- 
ing to the reports from other institutions, 
sometimes reaching as high as 60 per 
cent in large series of patients. The 
author was inclined to believe that in- 
tubation was the safer method of treat- 
ment and that only a small amount of 
training was necessary for one to employ 
it with safety. 

Tracheotomy has been the operation 
of choice in the treatment of laryngeal 
diphtheria by W. Napier.^^ Over a 
period of 11 years, laryngeal involve- 
ment occurred in 220 patients of a total 
series of 2528 patients with diphtheria, 
an incidence of 8 7 per cent. Of this 
group, 55 required operation and 44 
made good recoveries The tracheotomy 
tube could usually be removed within 
a few days after insertion although chil- 
dren under 4 years of age sometimes de- 
^el(Jped lar}ngeal spasm when the tube 
was withdrawal The group of 14 patients 
who died seemed to have improved tem- 
])()ranly following tracheotomy except in 
1 instance Bronchopneumonia occurred 
in 4 instances and toxemia seemed to 
have been responsible for the deaths of 
the other patients A follow^-up study of 
patients indicated that no serious 
diftlciilties wdiich might be attributed to 
the tracheotomy had developed m later 
tears. Bronchitis and huskmess of voice 
occurred in a few instances and tuber- 
culosis caused the death of 1 child but 
the part played by tracheotomy in this 
case w'as doubtful In the general review 
of mortality rates from tracheotomy, it 
was noted that the figures varied from 
zero to 18 7 per cent in dififerent years 
but when tlie entire experience of 11 


years w^as taken into consideration, the 
rate was only 6.8 per cent for the 55 
patients. These rates compared very fav- 
orably with mortality statistics of groups 
in which intubation methods were prac- 
ticed. 

A comparison of intubation and tra- 
cheotomy as methods of treatment of ob- 
structive laryngitis has been made by 
W. A. Howard.^'^^ His series of patients 
included 29 cases of diphtheria and 34 
patients wnth laryngitis of other types. 
Most of the children were less than 5 
years of age Intubation w^as employed 
alone in 40 instances, tracheotomy in 
only 5 patients and both procedures in 
18 All of the children treated with 
tracheotomy died and the mortality in 
the other groups w^as 38 to 42 per cent. 
In the diphtheria patients, intubation w^as 
the treatment of choice and tracheotomy 
was employed when the former method 
failed Intubation of nondiphthentic pa- 
tients, w^iose laryngitis w'as caused prin- 
cipally by forms of streptococci and 
staphylococci, w^as less successful than in 
the diphtheritic group Ele\ en of a series 
of 17 sucli patients died The author 
concluded, how’ever, that intubation was 
the treatment of choice in all cases of 
laryngitis 

The relationship of vitamin C 
diphtheria has been studied from various 
aspects during the past \ear Treatment 
of severe diphtheria with Mtamin C has 
given good results in Osaki, Japan, 
according to the report of K Kumagai, 
S Yamagami, Y Nikai and S Imai.”’'' 
The a\erage mortalit} rates of diphtheria 
m this locality had l)een 13 to 17 per 
cent, and many of these infections were 
of the necrotic t_v])e Barge closes uf antn 
toxm and glucose solutions had had no 
influence in reducing the mortality rate 
Since the year 1935, large amounts of 
vitamin C (400 to 690 (jin daily) ad- 
ministered to dqjlitheria patients wath 
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severe forms of the disease has been at- 
tended by great improvement of their 
general condition. The heart rates became 
more regular, urinary output increased 
and the mortality rates decreased to ap- 
proximately one-half of their former 
levels The high levels of blood sugar 
which occurred in several patients with 
severe diphtheria who subsequently re- 
covered, dropped rapidly when vitamin 
C was administered. In fatal cases the 
blood sugar levels did not decline and 
the authors concluded that the vitamin 
exerts its beneficial action through the 
regulation of sugar metabolism. 

The addition of ascorbic acid to the 
culture media of diphtheria bacilli re- 
tarded the toxin production in ex])eri- 
ment^ conducted by I J Kligler, L 
I^eibowitz and M. Herman Concen- 
trations of Mtamin C of 0 05 to 0 1 
mg j)er cc of the media reduced the 
toMCin of tile liltrate to one twentieth 
of th<it ])roduce(l in control tubes The 
action occurred under <ierol)ic <ind anae- 
lobic c'ondilions and was most effectne 
at temperatures of 86^ to 0<Sf)" b' (30 
to 37 C ) Another oxidation-reduction 
agent, glutathione, had no action similar 
to the Mtamin, and the tiutliors concluded 
tluit the asc<a*l)ic acid liad <i dircxt effect 
upon di])hthcria toxin siinil<u to th<it 
liioduced h\ certain aldelndes 

Xo lienehcial effects fiom ascorbic acid 
in the piotection of guinea pigs from 
di])htheria toxin could he observed In 
S S Ziha^*^^ Wdien the vitamin was 
injected just before or after administra- 
tion of tlie diphtheria toxin and when 
the tissue content of ascorbic acid w^as 
high, the guinea pigs succumbed to the 
toxin injections as readily as did those 
who had been given scurv 3 ^-producing 
diets and consequently had very small 
amounts of the vitamin in their blood 
and tissues. 


In a study of the effect of vitamin C on 
diphtheria toxin, J. Pakter and B. 
Schickel employed the Schick reaction 
in human patients as a method of evalu- 
ation. When vitamin C was administered 
orally and intravenously to a series of 
patients, no appreciable reduction m size 
of the Schick reaction took place. The 
local subcutaneous injection of cevitamic 
acid likewise had no effect in i"educing 
the size of the reaction to the Schick test 
material injected later at the same site. 
When the Schick tests were repeated at 
frequent intervals after the administra- 
tion of vitamin C, a slight decrease in 
size of the test occurred within 2 to 3 
hours only It w^as suggested that the 
results of f;/ z'///o experiments in wdiich 
Mtamin C seemed to neutralize diph- 
theria toxin, nia) liave lieen due to cer- 
tain noiisjiecific factors such as a marked 
reduction reaction or an alteration of 
the />! 1 of the mixture 

XV;///// ? cad 10)1 S' following the treat- 
ment of (hphtluMM ])<itienls with anti- 
toxin h<i\e l)e(‘n notcsl less tre(|uently 
since the sei urn h<is beam concentrated 
1)\ tile renio\al of c‘\c(‘ss ])iotem material 
\ review of this suh]c‘c't Iw H. i\r 
I)aMs‘»- iiichided the u‘sults olitained m 
«i groii]) of 4S35 ])<Ltu‘nts who h<id re- 
ceived the cone enti atc‘(l diphthei la serum. 
\pi)ioxiniatel\ 22 ])C‘r cc‘nt of this senes 
had some foim of seium icMctioii which 
was a coiisulei ahiv low cm mcidcMKe than 
the 40 to ()6 pel cent rc'ported prcwiouslv 
in patients treated with whole, untreated 
serum In the author's senes, serum 
reactions occurred most fie((uently in 
children under 5 ycxirs of age and the 
incidence of reactions seemed to be in- 
creased l)y such factors as large doses, 
induced sensitivity by iirevious injections 
and variations of potency of different 
sera Skin rashes, usually of urticarial, 
scarlatinal or morbilliform types, w^ere 
the most frequent manifestations of 
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serum reactions and they developed most 
frequently on the eighth day after ad- 
ministration of serum Other lesions 
were edema of the hands or feet, joint 
pains, albuminuria and fever. 

Immunization — The value of active 
immunization against diphtheria has been 
demonstrated in the analysis of the inci- 
dence and mortality rates of that disease 
over a period of 6 years by A G. Mori- 
son and L. Roberts. During this period 
of time 3924 cases of clinical diphtheria 
developed in a total child population 
(aged 0 to 15 years) of 91,625. Im- 
munization against diphtheria had been 
carried out m 18,800 children and more 
than 10,000 of these patients were known 
to have been Schick negative after the 
treatment Clinical diphtheria developed 
m 146 of the total number of children 
who had received immunizing injections 
and m 40 of those who had had negative 
Schick reactions. (July 2 deaths occurred 
m tlie treated group and none m children 
known to have had negative skin tests. 
.\nal\sis of tliese figures indicated that 
the cliances tliat a treated child would 
contract cliplithena were less than a third 
as great as those of an untreated patient 
and if Ins vSchick reaction w'as made 
neg<iti\e, his chances were less than a 
Nixth of those of an untreated patient 

Tlu‘ statistical anaUsis of the results 
of iinnnini/ation of 5195 children with 
plain toxoid o\er a period of about 8 
\ears lias been re])orled In \) lienjamm, 
(i Meniing and M \ Ross Within 
f> to 11 months after the 3 inoculations 
of toxoid, apiiroxiniateh 96 jier cent 
of each age group had negative Schick 
reactions As the time interval between 
the last dose of toxoid and the Schick 
test wars prolonged to 2 years or more, 
the percentage of negative skin reactions 
decreased Three doses of toxoid pro- 
duced a more lasting immunity than did 
only 2 doses and the intervals of time 


W'hich elapsed between the administra- 
tion of the 2 or 3 doses seemed to make 
very little difference in the final results 
obtained. 

With a single injection of alum pre- 
cipitated toxoid, a high percentage of 
negative Schick reactions w^re obtained 
by H. W. Straus.*"'^ A group of 63 
susceptible children w^ere treated in this 
manner and approximately 90 per cent 
of the 43 children wdio w’ere retested 
1 1 to 27 months later had negative 
Schick reactions. 

The duration oj diphtheritic immunity 
wdiich has been produced by various 
artificial methods has never been ade- 
quately studied from an accurate statis- 
tical viewpoint. This w^as the recent 
statement of W. H. Park,^^ wdio has 
reviewed some of the recent experiments 
in this field In animals, the injection 
of 1 dose of alum precipitated toxoid 
follow’ed by a single dose of fluid toxoid 
has produced the greatest and most last- 
ing immunity while 2 or 3 doses of the 
unmodified toxoid gave the poorest 
results In children, 3 doses of toxm-anti- 
toxin or a single d(jse of alum precipi- 
tated toxoid produced a higher percent- 
age of negative Schick reactions than did 
2 doses of unmodified toxuid A third 
experiment quoted b\ the autliur indi- 
cated that 3 doses of toxin-antitoxin or 
2 doses of unmodified toxoid pioduced 
a more permanent immunitv tlian could 
I)e obtained with the injection of 1 dose 
of alum precqiitated tijxoid fn all of 
these experiments the autlior concluded 
that the number of children was too 
small to he of statistical signipRance and 
in the future such e\])ennients should 
lie adequatelv controlled d he* vaiious 
immunizing agents (;f coinparalile ])o- 
tency slioiild he administered in similar 
(losage and the experiments should he 
conducted ov'er a period of 5 vears or 
more It was his conclusion that the 
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data now available are not adequate 
for statistical analysis and that until 
more information is gathered in regard 
to the best method of immunization 
against diphtheria it is advisable to em- 
ploy 2 or 3 doses of either the unmodi- 
fied fluid or alum precipitated toxoid. 

In order to judge and compare results 
obtained from immunization, standards 
of antitoxin response in children have 
been prepared by D. T. Fraser and K. 
C. Halpern.^'^ Measuring the antitoxin 
content of the blood of 244 children 
after 3 injections of unmodified diph- 
theria toxoid material, they found that 
after a period of 3 months from the last 
injection, all but 1 child had amounts 
of antitoxin which were considered ade- 
quate for protection against the disease 
In compaiing this with the antitoxin 
Itnels of children who had acquired their 
immunity spontaneously, they observed 
that the amount of protection obtained 
m this manner was less than that pro- 
duced b} artificial immunization. When 
children were tested 6, 9, 12, 18, 24 
and nioiiihs after having received the 
toxoid injectionh, it v\as found that the 
antitoxin levels in the blood tended to 
decrease slowdy There was a droj) in 
blood antitoxin levels of approximately 
50 per cent in the group as a whole over 
a period of 1 }ear and then a slow de- 
cline during the next two years until 
an average of only 34 per cent of anti- 
toxin remained Antitoxin, resulting from 
natural stimuli, seemed to persist at 
liigher levels over a longer period of 
time. The authors have suggested that 
standard tables of antitoxin levels and 
the rate of disappearance of antitoxin 
be employed in the comparison of effects 
of all antigens employed in the immuni- 
zation against diphtheria. In a number 
of patients too small to give results of 
statistical significance, they have com- 
pared the antigen response obtained with 


toxoid materials given in various dosage. 
The administration of 2 doses of alum 
precipitated toxoid was the only pro- 
cedure which gave results comparable 
in effectiveness with those obtained with 
3 injections of unmodified toxoid. 

Immunization against diphtheria by a 
combined subcutaneous and intranasal 
method has been suggested by C. Jen- 
sen.^^ With a single injection of a puri- 
fied alum toxoid, the antigenic response 
of the patient, judged from blood anti- 
toxin determinations, was found to begin 
m 10 to 21 days and m some cases to 
reach its maximum in 3 weeks and 
continue for 3 to 5 wrecks About 95 
per cent of various age groups responded 
to the stimulus of this alum toxoid in- 
jection. Reactions occurred more fre- 
quently 111 children wTo had had diph- 
theria previously (4 3 per cent) than 
m those with no history of the disease 
(178 per cent) Voting adults had re- 
actions in even greater percentages For 
mtranasal instillation, use was made of 
a highly purified foimal toxoid, which 
was isotonic and hiifitncsl to a />H of 
7 3 No reactions or iiiqileasant sensa- 
tions occurred when the matcaaal w^as 
instilled into the nose fn both animal 
< 111(1 human exiieiimenls tiu' nasal instil- 
lation of toxoid enhancasl the immune 
res])onse The mtranasal method alone 
(lid not always produce an ade(piate anti- 
toxin response but the author recom- 
mended its use in conjunctuai with tlie 
one injection method of immunization 
By such a combination, the nunilier of 
injections could lie reduced to 1 The 
nasal instillations given in 3 closes w^uuld 
increase the antitoxin res] ion se and 
might be used at the beginning of each 
winter or in the presence of an ejiidemic 
of the disease to raise the blood antitoxin 
to proper levels for immunity. 

The production of diphtheria immuni- 
zation by inhalation of toxoid vapor has 
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been tried by G. Bousfield and W. W. 
Kmg-Brown.^^ Instead of direct appli- 
cation of toxoid to the nasal mucous 
membranes, an atmosphere of toxoid in 
a room of about 1800 cubic feet was 
produced by spray which atomized 50 
cc* of toxoid material. Six adults were 
exposed m this room on 2 occasions for 
periods of 50 minutes each. One other 
patient, who developed allergic manifes- 
tations after 1 treatment, was excluded 
from the series. Four individuals had 
rather severe reactions following the 
treatment, their symptoms consisting of 
chilliness, cough, headache, tightness of 
the chest, joint pains and vomiting. The 
patients with such reactions, however, 
developed large quantities of antitoxin 
m their blood with the levels rising from 
one-tenth to as high as 5 and 10 units 
per cc. The patients with no reactions 
showed less antitoxic response. It seemed 
possible that the dosage might have been 
too high, or that younger patients with 
less sensitivity to the material might 
profit more by such an immunization 
pi occdure. 

Severe reactions m patients receiving 
the immunization treatment has caused 
some criticism of the procedure em- 
ployed Many of these reactions might 
be prevented if tlic sensitivity of a patient 
IS determined by an initial skin test 
with the immunizing agent. This is the 
so-called Moloney test, whereby 0 2 cc. 
of the toxoid, diluted 1*20, is injected 
intradermally. 

H. A Raebnrn'^^ has found that pa- 
tients with positive Moloney tests rarely 
have severe Schick reactions One might 
conclude that a patient who is sensitive 
to formalized toxoid has a moderate de- 
gree of immunity, and, conversely, the 
patients who have the gi*eatest need for 
immunization are less apt to be sensi- 
tive to the injected material. When sen- 
sitivity is detected in a patient requiring 


immunization, the author has found that 
other materials such as toxoid-antitoxin 
mixtures of floccules may be employed 
with safety. The toxoid-antitoxin mix- 
tures, however^ contain horse serum and 
it has been demonstrated that they may 
induce a sensitivity in patients to all 
future horse serum therapy. Three un- 
usual types of reactions to immunization 
treatment which the author has observed 
were scarlatinal rashes, petechiae and 
herpes labialis. 

Combined Diphtheria and Tetanus 
Immunization — Since tetanus toxoid 
has proved to be an effective immunizing 
agent, consideration has been given to 
the combination of it with diphtheria 
toxoid for the active immunization of 
children against the 2 diseases simul- 
taneously, F. G Jones and J. M. Moss*^^ 
administered 2 doses of a combined alum 
precipitated toxoid to a group of 41 med- 
ical students who were susceptible to 
diphtheria. Severe local and general reac- 
tions occurred m 12 per cent of the 
group after the first injection and in 
7 per cent after the second. The dosage 
of the second inoculation had been re- 
duced to one-half in 6 patients because 
of the seventy of the initial reaction 
In general, the reactions to the combined 
toxoids seemed greater than usually ob- 
served with the use of diphtheria toxoid 
alone. All of the group developed ade- 
quate immunity to both diseases as meas- 
ured by the skin reaction and the liloorl 
antitoxin content Subsequent injections 
of either toxoid seemed to ])roduce a 
rapid increase in the antitoxin content 
of the blood The authors believed that 
the combined toxend injections would be 
specially valuable for routine use in small 
children 

A plea for the use of combined diph- 
theria and tetanus imnuinization has been 
made by J V. Cooke The mortality 
rate from diphtheria is about 1 5 per 
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100,000 population and the deaths from 
tetanus are only slightly fewer, 1.1 per 
100,000 population More than half of 
the deaths from tetanus occur in chil- 
dren less than 15 years of age The com- 
bined alum precipitated toxoids seemed 
to give no more severe reactions than 
the toxoid of diphtheria alone and 2 
doses of the combined material will build 
up adequate protective bodies against 
both diseases This procedure has been 
adapted as a routine method m the au- 
thor's clinic 

The Schick Test — Clinical diph- 
theria docs not always confer immunity 
adectiiate to render Schick tests negative. 
A senes of S 7 patients recovering from 
tlie disease were skin tested 6 weeks 
or more after the infection, by F P}- 
gott”'* and 9 of tlie group ha^l positive 
reactions dlie age of the ])atient and 
the time at which <intito\in was admin- 
istered in relation to the onset of the 
infection secMiied to Irue no bewaring on 
tlie incidence of the* i)osiii\'c‘ renctors All 
lint 1 of the ])atients who developed 
jjaialvsis h<ul nc^gatuc' leactions Tlieie 
weu ^ ])<Uunts with ])ositive Schick 
tests who liail)or(‘d viiulcait dqihtliena 
h<ieillt 111 then nose atid throat secretions 
<111(1 \ c‘t liad no clniUcd cwidc'iue of iiUVc- 
lion Iinninni/ation of the Schick ])ositivc‘ 
leactois In aitillcrd methods was sue - 
c'^‘^^fu] in c\cr} instance^ 

Hie accttiacv of the* Schick reaction 
111 measuring the amount of antitoxin 
in the blood of an individual lias been 
investigated u'ceiitly In IT J Parish 
and j, Whight In their observations 


the levels of blood antitoxin were found 
to be generally higher m the Schick 
negative reactors but the test could not 
always be relied upon to give accurate 
information Several individuals had 
negative reactions wnth very low amounts 
of antitoxin in the blood. Even when 
Schick material of 4 to 10 times the 
normal potency was employed some of 
the patients wnth small amounts of anti- 
toxin did not give positive results Since 
pseudoreactions with these more potent 
testing toxins were often severe, the 
authors could not recommend their gen- 
eral use. It seemed likely that many indi- 
viduals wdio Iiave low titers of antitoxin 
hut are Schick ncgativ'c jiroliably respond 
rapidly with a jiroduction of immune 
bodies wdien they are infected with diph- 
theria bacilli \ few Sc hick-negative in- 
dividuals wlio do not u‘spoiKl ([uickly 
or wh(‘) ex])enencc‘ <it tacks In the gravis 
forms of di])htherui bacilli may contract 
the illness Hie conclusion w<is reached 
tliat an addilioinil nijcation of a dqih- 
theria immnni/ing agcsit would be liene- 
lici.il for even thc‘ Scliiclv nc*g<itne child 
at ccnt<iin jieriods of lifc\ sucli as the 
age of c^nteinig school and <ig<nn mavbe 
v\ lien lie was \ cm s of «igc‘ 

Scliiek 1 CMC ti( Ills made* negative^ In im- 
niniii/«it ion uncalt'd to jxisitivc* within 
a ])c‘iio(l ot t) oi 7 _v cMi s in a gioup rif 
145 children ohseived liv \ I>. Schwartz 
and h R J<Lnnc\ Tliev c‘mj)hasiz(.‘d 
the nc‘cessity of re])eating the Sclnck 
test in childien when tluw' rcMch school 
age, or of giving lontiiudv another in- 
jection of the antigen at that age^ without 
testing their iminuinty 
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ENDOCRINE DISTURBANCES 

By Josef Warkany, M.D. 


Adrenals 

The clinical, hematologic and patho- 
logic data in a case of adrenal sym- 
pathicoblastoma (neuroblastoma) occur- 
ring in a male child, 2% years old, are 
recorded by K. Kato and H. E Wach- 
ter.'^^ Smears made from materials as- 
pirated from both the sternal marrow 
and a cervical lymph-node contained 
clusters of typical, slightly basophilic 
cells with relatively large hyperchromatic 
nuclei and fluid-like cytoplasm which as 
a rule w’as scant m amount. These cells, 
when later compared with the malignant 
cells, similarly demonstrated from the 
tumor masses, w'ere identified as meta- 
static sympathicoblasts or neuroblasts 
from the primary focus in the adrenal 
glands Identical cells and groups of 
cells, but often with 2 or 3 nuclei and 
of larger dimensions, were also found 
in the imprint preparations made from 
the cut surface of the metastatic nodule 
m the skull No Upical rosette forma- 
tion of the pathologic cells w^as seen m 
an\ of the jireparations studied Instead, 
tlie ball-like aggregations of cells de- 
scribed more Upically as mosaic patterns 
w'ere seen l^or this reason, the general 
configuration of cell clusters character- 
i/mg this type of neoplasm would be re- 
ferred to as pseudorosettes or ])referabl} 
mosaic While the tumor, owing to the 
major localization in the skull, w'as prop- 
erly classified as a Hutchinson t\pe of 
neuniblastoma, there were also numer- 
ous metastatic nodules of tumor tissue in 
the liver, indicating that such a classi- 
fication IS purely arbitrary The hema- 
tology of adrenal neuroblastoma and its 
differential diagnosis from chloroleti- 
kemia and lymphosarcoma with which 
the condition is most frequently confused 
are discussed in this paper. 


I. ]\IcQuarrie, R. AI. Johnson and 
AI. R. Ziegler"" made a study of the 
plasma electrolytes in the case of a pa- 
tient presenting a persistent tendency 
tow^ard alkalosis in addition to the clin- 
ical features characteristic of suprarenal 
cortical syndrome or Cushing s syndrome 
of pituitary basophilism. Disturbances in 
the electrolyte pattern of the plasma 
were m most respects diametrically op- 
posite to those found in a typical case 
of Addison’s disease. 

The most striking abnormalities w^ere 
the high concentrations of bicarbonate 
and sodium and the decrease in potas- 
sium and chloride. The plasma mag- 
nesium, calcium, inorganic phosphate, 
and protein w’ere reduced to levels 
slightly below' normal Before insulin 
therapy was instituted, the organic acid 
plus sulfate fraction estimated by differ- 
ence between total base and determined 
acid constituents was greatly increased 
111 spite of the absence of ketonuria. 
This was completely reduced Iw insulin 
therapy Neither cortin subcutaneously 
nor massne doses of socluim chloride 
l)y mouth caused a rise in the plasma 
chloride A combination of the 2 was 
etpially ineffective Potassium chloride 
injection, on the other hand, caused both 
the chloride and the ])otassium to return 
to normal le\els although the dosage 
was but one-fourth that of the sodium 
salt given pre\iousl\ Coincidentall} , the 
plasma bicarbonate was temporarily re- 
duced to near the normal \aliie 

It is ])erhaps the \ei_\ exceptional case 
of interrenalism onl} that suiters from 
such a marked disturbance of the acid- 
base inetaholisin as that described Be- 
cause of the striking and almost com- 
plete contrast between Addison's disease 
which IS so clearly due to hypofunction 
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of the adrenal cortex and the type of 
case presented here, the authors believe 
that the latter represents a true example 
of hyperfunction of the cortex and so 
might well be referred to by the desig- 
nation ‘‘hypercorticoadrenalism’’ or the 
‘liypercorticoadrenal syndrome,’' It ap- 
pears likely that not a single hormone 
but several are involved in the produc- 
tion of this complex disorder. 

Gonads 

A case of pubertas praecox in a 4- 
\ ear-old girl is described by E Mann- 
heimer Menstruation started at the 
age of 4 years and secondary sexual 
characters appeared at the same tune 
vShe also showed increased growth in 
length and earh ossification of the bones 
The etiolog) of this disturbance was 
found in a dextrolateral granulosa cell 
tumor of the ovary The Aschheim- 
Zondek reaction v\as negative and the 
percentage of prolan in the urine of the 
patient was insigmticant. It seems jirob- 
ahle that the Iiormoiie excretion from 
tlu* granulosa cell tumor in this case 
pl«i\ed an imi)oitant role not onl} in the 
(kwelopment of the secondaiv sexual 
charaUeristRs hut also m the rajad 
giowth of tlie l)ones during that {leriod. 

1 his heliet is also proven to some extent 
h\ the i,icl that the development of the 
hones after the extirpation of the tumor 
at re-exammation more than a \ear 
after tlie operation did not seem to have 
tu'oceeded any further 

An experimental study oi the effects 
of male hormone upon the descent of 
the testes w^as made by J B. Haniil- 
tonA^ It represents evidence that male 
hormones are also implicated in the 
phenomenon of the testicular descent. 
The authors come to the following con- 
clusions Cryptorchid testes of the im- 
mature macaque have been observed to 
descend into the scrotum after adequate 


administration of the male hormone, tes- 
tosterone actetate and testosterone pro- 
pionate. There is less edema and scrotal 
swelling than in the descent produced 
by gonadotropic substance. Processes 
considered largely responsible for the 
production of this descent, are (a) 
growth and elongation of cord elements, 
and (b) slight development of the scro- 
tum to form more of a ])ouch for the 
retention of the testes. It is suggested 
that descent, produced by an anterior 
pituitary-like substance, may be in part 
due to stimulation of the secretion of 
male hormone substances. 

Hormone treatment ma} be of value 
m (a) producing descent in certain 
cryptorchid cases, and {h) authorizing 
surgery at an earlv age instead of wait- 
ing until ])ul)ert\ to see if spontaneous 
descent miglit occur dims, some of the 
objectionable i)henoinena attendant upon 
cryptorcliichsm nia\ possible he avoided, 
and surgical trcMtment n\d\ he aided i)rc- 
ojicratuely 1)\ tlie cU‘velo])incmt of cord 
structures and p(istopc*ititivt‘l\' 1)\ pre- 
Acntion of rctUKtion and tc'usion 

dh'eatment of sexual und(‘rd(‘veIop- 
ment with s\nlhetie nial(‘ hoinione sub- 
stance IS r(‘poitc‘d 1)\ I 1> I lainilton.^^* 
Synthetic male honnone sul)stanees were 
adniinisterecl to a 27-\ ear-old hypogona- 
dal male wdio ])n)vided an excellent sub- 
ject for evaluation of the effex't of these 
materials The h\'pogona<hsni and ciwpt- 
orchidism, im])otenc(\ hot flushes, mi- 
graine, and mental attitude were treated 
with some degree of success I>nef dis- 
cussion IS given of the relation of these 
results m this clcar-cut case to the 
subject of male hormone treatment with 
especial reference to cr\]:)torchidism, 
hypogonadism, impotence, menopausal 
symptoms, migraine and acne The prob- 
able influence of male hormones upon 
the pitch of the voice, the area of pig- 
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niented skin under the eye and the men- 
tal attitude is mentioned. 

R. I. Dorfman, W. W. Greulich and 
C. I. Solomon^^ examined the excretion 
of androgenic and estrogenic substances 
in the urine of children. The urines 
of 18 boys and 5 girls ranging in age 
from 6 to 16 years were assayed for 
androgenic and estrogenic activity. The 
androgenic activity varied from 1.1 to 
32 L U. per 24 hours, while the estro- 
genic activity ranged from less than 5 
to 95 I. U. for the same period. Atten- 
tion IS called to the difference in the 
sex hormone excretion of children who, 
though of the same chronological age, 
differ from each other in the degree of 
their physical maturity. 

R. B Oesting and B. Webster^^ em- 
ployed colorimetric methods for the as- 
say of sex hormones in the urine of 
children They showed a gradual rise 
m androgen excretion from early child- 
hood to adult life. There was a distinct 
rise m estrogen excretion at puberty. 
This was not true for androgen. It is 
suggested that estrogens play a more 
significant role in epiphyseal closure than 
androgens 

Gonadotropic Hormone — A review 
of the literature on the gonadotropic 
principle m the treatment of cryptor- 
chidism is given by J A Bigler, L. M 
Hardy and H V Scott. These authors 
discuss the embryology and incidence of 
cryptorchidism as well as related animal 
experiments, their clinical applications 
cind the surgical aspects of this anomaly 

From the observation of the result 
of treatment in 59 cases of cryptorchid- 
ism and from analysis of reports in the 
literature, N. Nixon^^ concludes that the 
undescended testis must be placed in 
normal position in the bottom of the 
scrotum before it has undergone the 
retrogressive changes which occur with 
puberty, if one is to prevent atrophy and 


other complications. No result should 
ever be considered satisfactory unless the 
testes remain permanently in the bottom 
of the scrotum. Partial descent is not a 
satisfactory result and should not be re- 
ported as such. It would seem wiser to 
minimize the possibility of spontaneous 
descent, admitting that it does occur after 
puberty in some instances, and to en- 
deavor to place the misplaced testis in 
the normal scrotum position either by 
injection of a gonadotropic substance or 
by orchidopexy before the patient has 
reached his ninth or tenth birthday. 
Should one choose to wait, some testes 
may descend spontaneously but irre- 
parable damage will have been done to 
many. 

Until recently the surgical treatment 
of cryptorchidism has been unsuccess- 
ful in too many instances. Surgical skill 
and uniformity of technic are essential 
to produce consistently the desired re- 
sults. The Torek operation or one of 
its modifications, when properly carried 
out, will produce a satisfactory result 
in 80 per cent of the cases, a percentage 
far higher than that obtained in any 
other operation. The use of endocrine 
therapy is justifiable in the treatment of 
cryptorchidism. A course of injections 
of biologically standardized extracts of 
pregnancy urine given in adequate 
amounts over a limited period of time 
and in some cases repeated once or twice 
after several months of rest will cause 
complete descent in at least 25 per cent 
of the undescended testes If after a 
reasonable period of time the optimum 
results have not been obtained, the child 
should be referred to a surgeon for re- 
pair of the anomaly Because in some 
small boys the injections result m accel- 
eration of penile growth and occasional 
appearance of secondary sexual charac- 
teristics, it seems advisable to postpone 
such treatment until the child is 7 or 



498 


PEDIATRICS 


cS years of age Enducnne treatment at 
this age IS advantageous. It not only 
brings about complete descent of at least 
25 per cent of the testes; but when it 
fails to produce optimum results, it 
segregates the boys in whom the organs 
would not descend spontaneously after 
puberty which allows surgical repair of 
the anomaly before the retrogressive 
changes have occurred In addition the 
treatment has the distinct advantage of 
making surgical repair easier by enlarg- 
ing the testis and the cord structures in 
most instances and by increasing the size 
of the scrotum 

The differential diagnosis of pseudo- 
cryptorchidism and true cr}ptorchidism 
IS discussed b\ j P) Hamilton and Cl 
Hubert. There is described a technic 
of diiect ajiphcation of heat to the scro- 
tunn mguinum and ])eiineum for tlie 
])ur])ose of olitaining relaxation of the 
muscles which produce spastic retention 
I'his method ])liis the jirecautions, gen- 
eial piocedures, and ol)ser\<itions enu- 
merated, pel lints differentitd diagnosis of 
mtennittent and continuous lelention of 
the testicle lMn])l( )\ lUent of this technic 
ie\ Cells the huge ])eicemage of ])seud()- 
ciNptou 1)1(1 testes that au‘ considerecl 
tiiK* 1 1 \ ptorclndism b\ usual tests, e\eii 
1)\ ])h\sicians expenciued in tlu‘ Iniii- 
dlnig of clnldien d'he high incidence* of 
] )seu(l< )Ci} ])torclndism masciucrading as 
true c 1 \ ptorclndisin leads one to c|ues- 
tion the huge jiercentages of spontane- 
ous descent in sii])])()sedl} true cry])tor- 
clndisin lunther it ma\ i)artially explain 
the discre]xancy in the results of various 
authors in the treatment of ciwptor- 
clnchsin with endocrine preparations It 
is suggested that some such precautions 
as outlined above be emjiloyed in fu- 
ture designation of true cryptorchidism 
since such procedures seem necessary to 
eliminate pseudocryptorchidism and since 
it would provide standardization of a 


variable phenomenon so that the results 
of different groups of workers might be 
compared. 

Precocious sexual development from 
an anterior pituitary-like principle is re- 
ported by W. O Thompson and N J 
Heckel Changes simulating prema- 
ture puberty have been produced in 3 
boys, 4, 7 and 9 years of age, by the 
administration of the anterior pitui- 
tary-like principle from the urine of 
pregnant women These changes con- 
sisted of an increase m the size of the 
penis, scrotum and prostate, increased 
masculinity, a growth of pubic hair and 
a change in the jutch of the voice. In 
contrast to the marked growth of other 
])arts of the genitalid, the testes showed 
vei\ little change in size All the boys 
were of normal liod} contour and had 
a nonutil sized penis before treatment 
Wcis started The 4-} ear-old hoy had 
an ,Ltrophic left testis whuli did not in- 
ciCiise m si/e with treatment The other 
2 l)o\s liad un(k*sc eluded testes, and in 1 
of them <ui iiusatisfac loiw <ittempt at 
siugical (.oiiection Ii«id lieen made In 
both patuMits tlu* testes descc^nded to the 
noinuil ])osition with treatment Some 
genital giowth had hc^tm jiroduced with 
the same nuitei lal m If) of 33 jiatients 
with iiiulescciided testes <m(l m 14 ])a- 
tients, iiKludmg 2 of the 3 l)o\s who 
(le\elo])e(l cluinges simulating ])u*mature 
pubert}, it was marked llowe\er, 
descent wais jiroduced m onl) 23 jicr 
cent of the total numher of undeseeiided 
testes, showing that genital growth may 
occur without descent of the testes The 
treatment for undescended testes with 
an anterior pituitary-like principle should 
be stopped before genital growtli becomes 
marked If this rule is followed, it w'onlcl 
appear that in the present state rif our 
knowledge, its routine use is justifialile 
and desirable. 
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Hypoglycemia 

A. F. Hartmann and J. C. Jaudon®" 
analyzed 286 cases of hypoglycemia oc- 
earring in children Their classification 
includes 3 groups (a) Normal new- 
born infants; (b) infants born of diabetic 
mothers, and (c) children developing 
recurring attacks of very severe hypo- 
glycemia who seem to be insulin hyper- 
sensitive or intolerant chiefly because of 
the lack of proper opposing secretions 
(adrenal and pituitary). The authors 
come to the following conclusions* Hy- 
poglycemia during the first 4 or 5 days 
of life occurs quite regularly m normal 
newborn infants and seems to be due to 
an imperfectly developed regulatory 
mechanism which creates a state of rela- 
tive hyperinsuhnism 

A similar period of hypogI}cemia with 
the development occasionally of such 
very severe manifestations as convulsions 
and colla])se occurs in infants born of 
diabetic mothers The greater fall in 
blood sugar m such infants (sometimes 
with a striking absence of s\mptoms) 
seems more often referable to an in- 
creased ])hvsiol{ygic hyjieractivity of the 
islands of I.angerhans than to the de- 
\elo])ment of islet cell h\pertrophy or 
In per])lasia and may be ]:)revented or 
controlled (juite effectually by the com- 
bined use of e])mephnne and dextrose 
injection as emergency measures, and the 
])ro])ln lactic starting of coinplemental 
milk and carbohydrate feedings mimedi- 
atel} after birth The most careful ob- 
servation of such infants for the first 4 
or 5 days of life seems almost necessary 
The natural tendency to the develop- 
ment of hypoglycemia in the first few 
days of life may be greatly intemsified 
also by adrenal and intracranial hemor- 
rhage, The demonstration of intolerance 
or increased sensitivity to insulin in 
subjects who have recurring attacks of 


severe hypoglycemic symptoms seems of 
considerable diagnostic value during 
symptom-free intervals. There is some 
reason to believe that m such cases the 
susceptibility to hypoglycemia is familial. 

The close relationship between the 
diencephalon and the endocrine glands 
is disclosed by certain syndromes, which 
are apparently due to an endocrine dis- 
turbance, although the syndrome cannot 
be explained by the impairment of any 
single gland. F. Albright, \V. B. Scoville 
and H. W. Sulkow'itch®'^ describe 2 cases 
of a syndrome in males, characterized by 
osteitis fibrosa disseminata and areas of 
cutaneous pigmentation In the case of 
1 male, the bone age w*as precocious, 
suggesting that even in the male sex 
some precocity may occur. It is known 
that the syndrome mentioned occurs with 
sexual precocity in females In 1 case 
on the same side as the cutaneous lesions 
and the majority of the bony lesions, 
abdominal and cremasteric reflexes were 
absent and there was decreased sensi- 
tivity to pain. These findings strengthen 
the hypothesis that the whole syndrome 
IS due to a disseminated neurological le- 
sion. Evidence from the literature is 
cited showing that sexual precocity may 
be due to lesions of the walks of the third 
ventricle and of the Inpothalamus At- 
tention IS called to tlie fact that 2 patients 
w'lth the sMidrome had Inpertlnroidism 
as well l\retabolic studies on 1 patient 
show’-ed that mure than the normal amount 
of calcium was excreted in the urine 

A case of osteod\ strophia fibrosa com- 
bined with precocious jiubert} , patho- 
logic ])igmentation of the skin and 
hyperth} roidism is reported by 1) J 
McCune and H Brucli This sMidiome 
has been observed m a girl from hei 
second }car of life on to the tenth ve<ir 
Svmptoms of hv])eith)ro]disin st<irt(‘d at 
the age of 4 \ears The plasma phos- 
phatase activity was increased. In other 
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respects numerous chemical examinations 
of the blood gave normal results. 

Balance studies of the calcium and 
phosphorus metabolism have yielded 
findings quantitatively similar to those 
obtained for healthy children The pa- 
tient did not show hypercalciuria. Bi- 
opsy of the bone has not provided 
clear-cut information concerning the pre- 
cise hypercalciuria classification or the 
etiology of the osseous dystrophy. The 
evidence derived from measuring the 
concentration of parathyroid hormone in 
the blood and of gonadotropic and estro- 
genic substances m the urine is negative. 
\ very good review of the literature of 
similar cases concerning 8 or possibl} 9 
females with an identical condition was 
made Reports of 5 males showing fibro- 
cystic osteodystrophy and pathologic 
pigmentation of the skin without pre- 
cocious puberty are also mentioned 
Critical scrutiny of the availalde evi- 
dence relating to the colletlcd cases does 
not ])i oxide adequate grounds on winch 
to h<ise a satisfactor} conjectuic concern- 
ing the nature (jf this factor \n at\])ical 
xaiietv of \on Recklingliau^en’s neuio- 
fihi oniatosis, an unusual tyjie of xantho- 
matosis or an unidentified disease of the 
h\ ])othalamic legion, could be consideied 
tlu‘ fundamental ])athologic condition 
I W'arkanv and A (] Mitchell'^‘Mia\e 
discussed the relation of endocrine dis- 
tui bailees to certain heredogenerativc 
symptoms. The} point out that great 
care should be exercised m determining 
whether all defects and symptoms found 
m a patient with an endocrine disturbance 
are necessarily causally related to it 
wSome of them certainly are not but 
represent rather associated hereditary 
or developmental defects. It is therefore 
not surprising that a hormone admin- 
istered to different patients with endo- 
crine disturbances should give widely 
different results or have no effect at all 


on certain associated symptoms. Until 
recently, only a few physiologically or 
pharmacologically active preparations of 
endocrine glands, such as thyroid ex- 
tract, epinephrine or pitressin, were 
available. Most of the other so-called 
endocrine preparations were either inert 
or largely so. Now there is an increas- 
ing number of products which affect 
the body. As yet, little is known of their 
quantitative effects, their unwanted by- 
effect, and too little, also, of their purity. 
This confusion must not be increased by 
the attempt to treat with endocrine 
products conditions which arc not caused 
by endocrine disturbance 

Obesity 

The creatinine coefficient is recom- 
mended as a measurement of obesity by 
N. B Talbot Obesit} is defined as 
an acciimiilalion in the liody of an amount 
of subcutaneous fat which is excessive 
m rehition to the amount of muscle 
Persons of normal wxaght wdio show 
such a rlis])roportiou should h(‘ considered 
obese and a jierson who is oxerwTight 
hut has a siipcaaor dew elopnu'iit of the 
muscular s\ stem should not he considered 
obese 'Vlw ])ropoition of muscle in the 
body may 1)(‘ dcMucal fioin tlu^ nitio of 
the amount ot cieatiniiu* (‘xcreted m the 
urine to liodx weight dins latio — mg 
of creatinine per 24 hours 'kg of body 
w'Cight— was named “creatmiiu^ eoeffi- 
cicnt” by Shaffer, who found that the 
creatinine coefficient of nonnal men 
varies from 14 5 to 31 4 \ccordmg to 
Talbot the a\cragc crcMtinnu^ coefficient 
of obese, normal and lean children were 
found to be 14, 20 4 and 30 7, respectively 
The weight of the muscles as calculated 
from the output of creatinine of these 
groups constitutes, respectively, 25, 37 
and 55 per cent of the body weight. The 
author concludes that the creatinine co- 
efficient combined with clinical appraisal 
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is an accurate index of obesity. Physio- 
logic and pathologic problems concerned 
with the relative amount of muscle in 
the body may be studied by the deter- 
mination of the excretion of creatinine 

Parathyroid Glands 

F. Albright, E. Bloomberg, T. Drake 
and H. W. Sulkowitch^^ have made a 
comparison of the effects of A. T. 10 
(dihydrotachysterol) and vitamin D on 
calcium and phosphorous metabolism in 
hypoparathyroidism. Since the paper by 
F. Holtz^^ in 1933 there have appeared 
a considerable number of articles on a 
photochemical derivative of ergosterin 
designated dihydrotachysterol or 
A T 10. From these articles one gets 
the impression that A. T. 10 and vitamin 
D affect calcium metabolism in much 
the same way with the 1 difference that 
A. T. 10 is not antirachitic. This com- 
bination of facts appears surprising, since 
at first thought it is hard to believe that 
any substance chemically so closely re- 
lated to vitamin D could have so similar 
an action on calcium metabolism and 
still not cure rickets It thus becomes 
of interest to know the exact manner in 
winch this new substance affects cal- 
uum and phosphorus metabolism and 
wherein its action differs from that of 
\ntamin D. The results of the study 
show'ed that the action of A. T 10 and 
of vitamin D on the calcium and phos- 
phorus metabolism of 3 patients wdth 
hy])Othyroidism was fundamentally the 
same, that is, to increase calcium ab- 
sorption from the gut and to increase 
]ihosphoriis excretion in the urine. The 
ratio of the latter action to the former, 
however, was apparently greater with 
A. T. 10, which may explain why A T 10 
is not antirachitic. The action of vitamin 
D was slower and lasted longer than 
that of A. T. 10. The parathyroid hor- 
mone resembled A. T. 10 m regard to its 


property of causing a markedly increased 
urinary excretion of phosphorus, but 
differed in that it probably had no pri- 
mary action on calcium absorption from 
the gut. Because of the similarity be- 
tween the actions of the parathyroid 
hormone and of A. T. 10, the latter drug 
is a most efficacious therapeutic agent in 
the treatment of hypoparathyro-idism. 

A. E. Hansen, I. McQuarrie and M, 
R. Ziegler^ have made a study of the 
effect of parathyroid extract on the 
plasma phosphatase and on the serum 
proteins, calcium and inorganic phos- 
phorus in 4 cases of osteogenesis im- 
perfecta. Three extended experiments 
on the effect of large doses of irradiated 
ergosterol on these same blood constitu- 
ents were carried out in 2 of the 4 cases 
The plasma phosphatase activity of these 
patients was found to be within normal 
limits under ordinary conditions but w^as 
greatly depressed by both parathyroid 
extract and viosterol. The serum cal- 
cium, on the other hand, w’-as definitely 
increased by both agents in all cases. The 
inorganic phosphorus of the serum was 
decreased by the administration of para- 
thyroid extracts in 3 cases and increased 
slightly in 1 The level of serum in- 
organic phosphorus w'as not significantly 
altered by the irradiated ergosterol ex- 
cept in the case of the A'oungest patient 
In this instance it was mereh increased 
from a subnormal to a normal level. The 
serum proteins were essential!) un- 
changed by either paratlnroid extract or 
viosterol 

In the main, the etfect of the para- 
th\roid extract and of large doses ot 
viosterol were alike in producing nega- 
tive balances of phosphoiiis, and calcium 
in these cases as they do in normal sub- 
jects Such agents are, therefore, con- 
traindicated m osteogenesis imperfecta 
because they tend to accentuate the func- 
tional disturbance already present. Thera- 
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peutic procedures which would increase 
the phosphatase activity might, on the 
other hand, have a l^eneficial effect in 
this disorder. 

Pituitary 

Growth Hormone — N M Taylor 
discusses the treatment of pituitary 
dwarfism with growth hormone and pre- 
sents 8 cases of endocrine growth de- 
ficiency, 7 males and 1 female The ages 
ranged from 11 to nearly 16 years at 
the onset of treatment Anterior pitui- 
tary growth hormone and th} roid extract 
w’ere emplcned concomitantly as thera- 
jieutic measures to accelerate growth 
Treatment in 3 cases was continuous 
for 2 >ears or more, in 4 cases over 1 
\ear and in 1 case for 8 months Twai 
cubic centimeters of antuitnn G 3 times 
weekh ga\e ap])arentl_\ fa\oial)le de- 
\elo])mental res])onse in 7 cases In 1 
case increasing the dosage of growth 
lioimone did not further acceleiate the 
pre\ lolls iiKUMsi' in Iieiglit Xo ])hen()ni- 
ena were noted in this small senes which 
would ])ostulate the existeiue of a ])e~ 
nod rt‘fiaclor\ to tieatmeiu oi an tUiti- 
lioiinone suhstance ^e\en of the childien 
pH seined senous l)eha\ioi problems tind 

n 1 tlu'se luive tidjiisted satisfactorily 
fiiu* child who laded to adjust in be- 
liavioi, dispLned no acceleratc‘d growUh 
under growth hoinioiic* thera])\ 

Prolactin j R Ross‘^‘* desc nhes the 
cdtc'ct ol ])iolactni on the secretion of 
womaids milk Ih'olactin was admin- 
istered intianuisculaily to mothers whose 
daily breast milk excretion on the fifth 
and sixth days was less than 400 cc 
The injections were guen twice daily 
o\er a 2-day period One group of pa- 
tients receued a total of 400 units, 
whereas the second group receued a 
total of 1000 units A control group of 
patients received intramuscular injections 
of normal saline The higher concen- 


tration of prolactin administered ap- 
l)eared to increase shglitly the secretion 
of breast milk during the remainder of 
the stay in the hospital Of much more 
significance, however, seemed the fact 
that 7 out of 11 patients receiving this 
higher concentration of prolactin, whose 
records could be followed after discharge 
from the hospital, nursed their infants 
completely^ wdiereas out of 8 such ob- 
served patients receiving the lower con- 
centration of prolactin, only 2 w^ere able 
to nurse their infants completely 

Of the 8 controls observed who re- 
ceived normal saline, only 1 nursed her 
infant completely Rather severe local 
reactions followed the injection of the 
largei amount of jirolactm It is prob- 
able that further ])unfication of prolactin 
will eliminate these reactions The ad- 
ministration of prolactin aiijiarently has 
no efiecl on the fat. jirotem or ash con- 
tent of tlie breast milk secreted The 
galactagogue effect obtained justifies the 
further mvesligalioii of the \<due of this 
l)roduct Tlie urinary excretion of estrm 
in these cases w<is withm the range 
found during the noinial menstrual cycle 

Thymus 

1) J Ingle**’ iiuestigaled the chTcrt on 
the thymus of <idmmislering inassue 
tiinoiinls of cortin to normal lats and to 
lals which had bcvn by ]) 0 ])by sectonn/ed 
lie comes to the conclusion that the ad- 
ministiation of large ciniouiUs of coitin 
given in tlie drinking water causes 
marked m\oIution of the thymus in the 
intact rats \ loss ol weight occins m 
these aninads which cannot he satis- 
factoriA accounted for by the small re- 
duction in the intake of food In the 
hypophysectomized rats m wAich the 
adrenal cortices have lieen maintained at 
normal size with adrenotropic hormone, 
additional treatment with cortin hastens 
atrophy of the thymus. 
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H. M. Evans, H. D. Moon, M. E. 
Simpson and W. R. Lyons"^*^ found that 
complete regression of the thymus oc- 
curred after administration of adreno- 
corticotropic hormone With reference to 
the foregoing paper the authors come to 
the conclusion that the atrophy of the 
thymus is due in part to the increased 
production of cortin after administration 
of adrenocorticotropic hormone, but it 
does not eliminate the possibility that 
increased production of male or female 
sex hormones in the adrenal cortex may 
be a contributing factor. 

A study of the biological effects of 
thymectomy supplements a previous pa- 
per by N H Einhorn and L G Rown- 
tree'^-^ on the same subject Thymectomy 
111 successive generations of parent rats 
caused a retardation in growth and de- 
velopment m the offspring. This re- 
tardation IS amplified if thymectom}' is 
carried through succeeding generations 
to the sixth Thymectomy in successive 
generations of males mated to normal 
female litter mates did not affect the 
growth and development of the offspring, 
iKjr did tlivmectomy m successive gen- 
erations of females mated to normal male 
litter mates Both parents must be thv- 
mectomi/ed in order to produce retarda- 
tion m the rate of growth and develop- 
ment of the offspring The results 
obtained in these studies seem to indi- 
cate that the th}mus glands of the parents 
are concerned in growth and development 
of the offspring 

Thyroid 

L Wilkins'* describes a method of 
followmig and comparing the rates of 
growth, osseus development and mental 
development of cretins as a guide to th\ - 
roid treatment The administration of 
adequate closes of thyroid always causes 
a marked acceleration in the develop- 
mental rates The bone development 


always progresses rapidly toward the 
normal level The growth increases less 
rapidly, but usually parallels or exceeds 
the normal rate, whereas the mental de- 
velopment in some instances continues 
to lag behind the normal rate. The devel- 
opmental rates, especially the rate of 
osseous development, serve as a reliable 
guide to the adequacy of thyroid treat- 
ment over long periods, whereas the clin- 
ical condition of the patient and the meas- 
urements of the basal metabolic rate or 
blood cholesterol may give a deceptive 
picture of the amount of improvement. 
It is probably necessary to produce a 
mild degree of hyperthyroidism m order 
to accelerate the developmental rates suf- 
ficiently to allow" the retarded hypothy- 
roid patient to regain his lost years and 
approach his normal age level One 
should not hesitate to give sufficient thy- 
roid, provided that unpleasant toxic 
symptoms do not occur 

V), Benjamin and P R. Miller^**^ de- 
scribe a disturbance of ossification involv- 
ing the capital epiphv sis of the femur in 
children suffering from deficient function 
of the thyroid gland ]vlaldevel(>pmeiit 
mav be of 2 varieties One of these 
affects the structure of the epiphyseal 
plate m such a manner as to give rise 
occasionally to slipping of the epiphysis 
The other is in the nature of osteochon- 
drosis of the head of the femur In either 
case deformities ensue which lead to the 
appearance of coxa vara ( h\ the basis of 
the osseous changes found in cretinism, 
an explanation is offered to account for 
the slipping of the e])iph\sis W hat mav 
be designated as a mesh t\pe of union, 
characterizes the junction of the (‘jiiph)- 
sis and diaplnsis m noiiiial growing 
bones 

A powerful interlocking of cartilage 
and bone is achieved In the interdigita- 
tion of the gear teeth of the calcified 
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lattice with the opposing filamentous 
processes of bone forming marrow. In 
cretins, however, the remarkably intimate 
association occurring at the normal epi- 
physeal plate is replaced by a disc type 
of configuration in which a flat zone of 
solidly calcified cartilage is in apposition 
with a transverse layer of bone. It is 
pointed out that the disc type of union 
may be incapable of resisting stresses 
which are well borne by the normal mesh 
type. As a result, the epiphysis in chil- 
dren with hypothyroidism may be dis- 
lodged. The possibility is mentioned that 
the disc type of epiphyseal plate may be 
a factor in the etiology of slipped epiphy- 
sis in children without hypothyroidism 
who have been exposed to trauma during 
certain periods of their development. 

The second type of lesion, osteochon- 
drosis of the head of the femur, arises 
from an irregular bony development of 
the epiplnsis with the persistence of 
numerous islands of uncalcilied cartilage 
d'he roentgenog rapine features are dis- 
cu^se<l in relation to the pathologic 
thanges which take ])lace Tlie osteo- 


chondrosis is insidious in character and 
in the cases described here was discov- 
ered by means of roentgenograms. Sub- 
sequent examinations have led to the 
conclusion that it may be possible to 
detect the condition clinically. The find- 
ing in children with hypothyroidism of 
limitation of motion at the hip chiefly in 
internal rotation constitutes presumptive 
evidence of the presence of the disease 
of the hip. 

Cretinoid epiphyseal dysgenesis is 
presented by W. A Reilly and F. S. 
Smyth.^^^ In some children having se- 
vere hypothyroidism resembling that of 
the true cretins, many of the epiphyses 
develop abnormally and have the follow- 
ing characteristics There are multiple 
loci of calcification , the calcification is 
slow', abnormal epiphyses occur in many 
])arts of the skeleton, the distribution 
usually is bilateral, the process occurs 
generally in the capital ejiiplnsis, there 
may never be normal structure without 
treatment W hen tli_\ roicl extract is used, 
normal e])iph\ses develoiied in as short 
a time as 6 to 12 months 


GENITOURINARY SYSTEM 

lly Wallk) K Nklson, AI 1) 


Abnormalities of Urinary Tract 
In a disdissioii of iionohstructive dila- 
tations of the upjier uiinar} tract m chil- 
dren, A B llepler^**'^ states that 2 tyjx^s 
of functional imbalance at the uretero- 
\esical junction are recognized: {a) In- 
creased tonicity, or spasm, and {b) 
absence of the usual active relaxation 
synchronous with the termination of ure- 
teral peristalsis, or achalasia. 

It is stated that the resistance to 
ureteral emptying caused by these dys- 
functions sets in motion the same physi- 
cal and dynamic factors which produce 


dilatation in nice hanical obstructions 
C oinpensation is more apt to occur in 
functional imbalance th<m m mechanical 
obstruction, since lesistancc* to ineteial 
emptying is apt to be less tm)iel(ling, 
hence the observation of in eterectasis 
out of propoitioii to the pelvic dilatation 
and m the absence of elongation and 
tortuosity. It is suggested tliat in some 
instances congenital idiopathic dilatation 
considered as a primary embryologic 
developmental defect may in fact be sec- 
ondary to a segmental imbalance fir 
abnormal activity of the sphincter. 
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In 1 child the author observed the 
association of megalocolon and megalo- 
ureter and suggests that the mechanism 
of their pathogenesis may be similar. 

While the author states that the indi- 
cations for treatment of a condition so 
little understood are not clearly defined, 
he suggests that attention may well be 
directed to the possibility of correction 
through surgical treatment of the sym- 
pathetic nerve supply. This is based on 
the supposition that the functional im- 
balance may be dependent upon abnor- 
malities of the nerve supply for the 
autonomic system. With persistent in- 
fection and ureteral dilatation, the use of 
an indwelling ureteral catheter, pelvic 
lavage and other accepted methods are 
indicated With decompensation and 
secondary obstruction and infection, the 
indications for nephroureterectomy are 
the same as \\ ith the obstructive lesions. 

An instance of urinary retention, over- 
flow incontinence, and severe constipa- 
tion due to malformation of the sacral 
portion of the spinal cord in a boy 14 
\ears of age is reported by P C. Bucy, 
Huggins and D N Buchanan.^^^*^ 
Section of tile jiresacral nerve greatly 
improved the function of both the bowel 
and the bladder, and this improvement 
was maintained for more than 3 years 
after the operation This improvement, 
the authors believe, was due largely to 
relaxation of tlie sjdnncter innervated by 
the sympathetic neivous s}stem. This is 
in contrast to tlie ojnnion of Learmonth 
who attril)utes the beneficial effect of 
section of the presacral nerve in such 
cases to the removal of the ''brake'' ac- 
tion of the sympathetic nerve on the 
detrusor muscle, t c , the inhibition of 
contraction of the detrusor muscle The 
authors doubt that this ef¥ect is of great 
significance, if it is present at all. Their 
opinion regarding the efifect of the sym- 
pathetic nerve fibers was based upon 


observations made during operation by 
stimulation of the peripheral end of the 
cut presacral nerve. This stimulation 
resulted in: (a) Contraction of some 
“sphincteric" structure, probably smooth 
muscle of the prostatic urethra and the 
prostate at the junction of the prostatic 
and membranous portions of the urethra, 
which they have termed the "sympathetic 
external sphincter"; (b) diminution in 
the size of the verumontanum, possibly 
as a result of vasoconstriction, and (c) 
emission of prostatic and seminal fluid. 

Enuresis 

Nocturnal enuresis or bed-wetting 
without diurnal incontinence is generally 
considered to be due to psychologic fac- 
tors or lack of training. H Bakwin,^^^'^ 
however, believes that in the large ma- 
jority of children with true enuresis, 
the basis is organic and resides in an 
anomalous innervation of the bladder 
(irritable bladder) and that faulty train- 
ing and psychologic factors are important 
contributory factors. The “irritable 
bladder" is apparent in infancy and per- 
sists throughout life It manifests itself 
by frequency and urgency, particularly 
in response to nervous tension or cold. 

Treatment — Since children with ir- 
ritable bladders are difficult to train, 
psychologic conflicts ahsociated with the 
training situation are more likely to arise 
than in normal children In older chil- 
dren endowed with this abnornialitv in 
urination, psychologic maladjustnienl fre- 
quently expresses itself as enuresis. The 
author recommends belladonna in the 
treatment of irritable bladder. Thi^ 
should be combined w’lth training, sug- 
gestion and adjustment of the ps}cho- 
logic environment Belladonna, to be 
eflFective, must be given in large doses. 
The recommended starting dose is 5 
drops of the tincture of belladonna 
(equivalent to gram of atropine) 3 
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times a day for a 5-\ ear-old child The 
dose lb increased 3 drops each day (1 
drop each dose) until distinct improve- 
ment m the urinary symptoms or flushing 
of the skin appears As much as 20 or 
30 drops 3 times a day is often tolerated 
It is stated that no improvement is to 
be expected until the individual dosage 
reaches about 15 drops It is recom- 
mended that tlie dosage be increased to 
20 drops if the child will tolerate it, even 
though symptoms disappear with a 
smaller amount Belladonna should be 
continued for 3 to 4 weeks or longer 
alter the enuresis has ceased in order 
t(» permit the habit of \oluntary control 
to become established The author be- 
lieves that enuresis, solely on a psycho- 
genic liasis, IS rare and is to be distin- 
guished from factitious enuresis, / c, 
intentional wetting I belladonna is useless 
in this condition 

\ limited degiee of success is rejioited 
1)} \I Molitch and Poluikort^^^*^ in 
the tre<itmeiit ot enniesis witli benze- 
drine sulfate. Inglit of 22 children 
with cinoiiic einiu‘sis ce^ised wetting the 
lied wlun d placcl)o was adniinistei ed 
( h the 14 children who failed to resjiond 
l( the* ])I<uel)o, 12, or SO ])er cent, were 
(iitireh lelicved ol then enuiesis when 
given l)cn/e(h me in inci easing doses tei ~ 
niinating at 5 to 2^ mg daih \11 22 of 
the* cliildr(‘n revested to bed wetting 
withm 2 weeks attc'r the* discontinuance 
ot l)oth the ])ltuel)o and hen/c‘dime It 
i> suggested that the placebo or ben/e- 
diine ma\ contiibute toward Iietter hal)it 
toiination, especiallv when no organic 
cause Is ])iesent llowever, liecause of 
untowaiid lesults winch have been re- 
ported with benzedrine, extreme caution 
m Its Use should he practised 

Foreign Bodies 

The clinical findings resulting from 
foreign bodies in the vagina or bladder 


of children are described by P, Rosen- 
blum and A. E. JonesT^'^ Roentgeno- 
grams of 5 of them are shown in Figs. 1, 
2, 3, 4 and 5. The authors caution that 
frequent, painful urination with blood 
and pus in the urine should always make 
one suspicious of a foreign body. The 
examination should include roentgeno- 
grams or cystoscopy or both 

Infection of the Lower 
Urinary Tract 

Definite evidence that infection of the 
renal parenchyma may occur from the 
]:)elvis of the kidney has been presented 
by H F Helmholz This author 
previously demonstrated that 1 of the 
avenues of infection of the renal pelvis 
was by the ascending route The present 
observations indicate that, character- 
isticalh, even with intense ])yehtis jiro- 
duced I)\ direct injection of bacteria into 
the pelvis of tlie kidney a liarner exists 
to the spread of the infection into the 
renal paienchvma Stasis m the urinarv 
jiassages apjiears to be the* determining 
tactor in the Iireaking through ot an in- 
tVction from the jielvis of the kidnev to 
the parenchyma ddiere <iu* at !e<ist 4 
wavs in which intectioii m<i\ enter tlie 
renal paienchvma {a) H\ <iscent of the 
coll(‘Cting tulmles ])ro(hicmg local lesions 
in the papilla, medulla or cortex, (d) 
by extension cdong the perivascular 
l)in])h spaces ot the large* vessels entc'i- 
mg the suhstance ot the kidnev s , (c ) bv 
the vascular route, either arterud or vc*- 
nous, l)v direct intection from the ad- 
jacent infected pelvis, and (d) h\ direct 
extension through the wall of the i)elvis 
into the renal parenchyma at anv J^omt 
where the parenchyma lies in direct con- 
tact with the ])elvis 

The important point brought out by 
this work is that when the lower urinary 
tract is unobstructed, pyelitis may exist 
without parenchymal involvement The 
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kidney has a protective mechanism by 
which the infection is kept out of the 
kidney proper and this barrier seemingly 
remains intact as long as there is no 
obstruction to the outflow of urine. It is 
broken down in less than 24 hours when 


there is obstruction. The clinical impli- 
cation is evident. It is of the utmost im- 
portance to maintain adequate drainage 
in all cases of infection of the lower 
urinary tract and in the acute stages of 
urinary infection, the most important 



Fig 8 Case 1 Tailor’s pin in bladder Embedded m stone 

Fig 9 Case 2 Hairpin in bladder 

Fig 10 Case 3 Foreign body in vagina 

Fig 11. Case 4 Marble in vagina 

Fig 12 Case 6 Hairpin in bladder embedded in a sott stone whith did mtt in the 

''kiagram (J Pediat , June, 1938 ) 
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object of treatment is adequate produc- 
tion of urine to wash out the thick, 
purulent exudate and so prevent stasis. 

The late effects of acute pyelitis in 
girls have been studied by L. R. Whar- 
ton, L. A. Gray and H. G. Guild^*^®. 
Thirty girls and young women who had 
been hospitalized some years before for 


health at the time of the examination. 
Only 1 had been treated for any urologic 
disease since her childhood pyelitis. The 
.remaining 28 had average good health 
and most were in excellent health. The 
vast majority had no complaints what- 
ever. Symptoms, when present, could 
be elicited only by questioning. In view 



Fig 1 ^ — \t the age ot 4 \eais this patient had an attack of acute uiurun inltUion , she had 
no turthei urinar\ disordtrs Follow-up study .it the age of 20 showed octasioiial leukocytes an 
the urine and colon haullus intection The uppti part of the uieteis aie dilated and itdundant, 
the right urettr is redundant and the left ureter is angulated The p.itient is in excellent geneial 
health, the onh s^mptom being occ.isional pain in the back (Courtesy, J \ M A , Nov IT 19^7 ) 


I or more attacks of acute iirinar} iiifcc- 
tinii were recalled for clinical examina- 
tion The examinatKjii earned out was 
as follows (a) History, (b) physical 
examination, (c) examination of cath- 
eterized specimen of urine from the blad- 
der; (d) culture of urine from the 
bladder; (r) intravenous phenolsulfon- 
thalein test for 30 minutes, and (/) 
intravenous urography. Only 2 of the 
30 girls and young women were in poor 


of the apparent good health of these 
\oung women, the results of this check- 
up examination arc extremely interest- 
ing The authors found that 17, or 57 
per cent, had definite abnormalities m 
the urinary tract at an average time of 
9 6 years after their last attack of pyelitis 
Of 9 who had had only 1 attack of uri- 
nary infection m childhood, 6 now have 
urinary abnormalities Of 21 who had 
recurring infections during childhood, 1 1 
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now have urinary abnormalities. At the 
time of the re-examination, 10 had me- 
chanical abnormalities, as shown by 
intravenous urography, 10 had varying 
numbers of leucocytes m the catheterized 
urine, and in 15 instances cultures of the 
urine were positive. Two of them had 
small stones. One girl of 15 years of age 


be made. If a residual lesion is present, 
it should receive appropriate treatment. 
Helmholz in discussing this paper points 
out that it was not stated in how many 
instances the infection persisted. He 
states that a patient should not be dis- 
charged until one knows that the infec- 
tion is actually cured. By cured is not 



1. ,g i4_\t the age nf 4 >ears this patient had an attack of pielitis due to the colun bacillus 
lie! present age is 21 and hei general health is good She is married and has 1 child, born in 
IhU The pregnancy was complicated by toxemia The patient now has beta streptococci in the 
nime The iiiogiain shows slight liydroureter, with redundance of the upper part of the right 
iiietei (Courtesy, J AM A , Nov 13, 1937 ) 


had a functionless kidney with practically 
no symptoms. Three of the young women 
had borne children ; 1 had p 3 ’ehtis while 
pregnant 

One cannot but agree with the authors 
when they conclude that on the basis of 
this study urinary infections of girls can- 
not be dismissed casually. They advise 
that after symptomatic recovery is com- 
plete and after the child has been well for 
several months, a check-up examination 
such as employed in this study should 


meant absence of pus in the urine but 
the absence of bacteria determined by 
culture after discontiniiation of the treat- 
ment. Only in this \\u> is it possible to 
prevent a continuation of infection as 
illustrated b\' this series Helmholz feels 
certain that those children who had nor- 
mal urinary tracts could have had their 
infections cleared up with intensive ther- 
apy even in the days when methenamine 
was employed, and certainly at the pres- 
ent time with the new dmgs which are 
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available When infectious do not clear 
up rapidly, a urulogic exaniination is 
essential. 

In vitro experiments by H. F. Helm- 
holz^^^ have shown that prontylin 
(sulfanilamide ) has marked bactericidal 
action on all of the common bacteria 
found in infections of the urinary tract 
with the exception of streptococcus fe- 
cahs Sulfanilamide produces a urine 
that is strongly bactericidal. The dosage 
which IS necessary to produce bactericidal 
urine is considerably less than doses 
w’hich have been given, without any ill 
ertect, for infections with streptococci. 
The ease of administration of sulfanila- 
mide during the acute stage of the dis- 
ease, Its bactericidal action m both acid 
and alkaline urine, although apparently 
more ettectue m alkaline urine, and its 
successful use m cases of renal insuffi- 
ciency make it a diug of great usefulness 
in the treatment of acute and chronic 
iiitectioiis of urinayv tract Although the 
t‘\cicl dosage has not lieen established, 
iIk lollowing are the (los<iges currently 
rev omniendc‘d 1)\ the author I'or infants, 
to Os ( iin per da\ , tor childien 
1 to d veais ot agt\ 0 s to 10 ( un ])er 
(la\ , lor children 4 to 0 \ears of age, 1 0 
to 1 ^ ( 111 ! pel (lav , foi those S to 11 
\tMis of age, 1 25 to 1 75 ( iin ])er da} , 
and for those 12 to Is }eais of age, 1 5 
to 20 ill)] per da\ \tter 4 or 5 (ki\s 
ot thest^ dosages, tli(‘ <imounts can lie 
nduced to thu‘V‘-fourths or tw'o-thirds of 
the oiiginal dose Alandelic acid is still 
the drug ot clioice for infections with 
the stre])toeoccus fecalis 

C linical data are presented by A IM 
Ihitler^^^ demonstrating that h 3 /perten- 
sion not infreciuently is associated with 
pvelonephntis before there is any appre- 
ciable diminution m renal function and 
that Inpertension which is secondary to 
unilateral pyelonephritis may disappear 
wdien the involved kidney is removed. In 


the majority of the cases thei-e was no 
definite proof that the pyelonephritis pre- 
ceded the hypertension In 1 instance, 
however, a patient who' was found to 
have a unilateral pyelonephritis devel- 
oped during the course of the next 8 
months hypertension and cardiac failure 
The removal of the 1 infected kidney was 
followed by clearing of the urine and the 
return of the blood pressure to normal 
where it had remained for 20 months 
In this case there was strong evidence 
that the pyelonephritis preceded the 
hypertension and m some way had a 
causal relation to it. The question is 
raised but not answered w4iy some pa- 
tients with pyelonephritis develop hyper- 
tension before renal insuflicienc} , while 
some develop it only after the renal dam- 
age has become marked and still others 
(he m uremia with very little hyper- 
tension. 

Kidney Function Test 

Xdditional data on the Addis sediment 
count have lieen compiled l)v A W 
wSiioke"*^- 111 202 su])])osedlv normal chil- 
dren Siioke's figures for the numlier 
ol casts and red lilood ctfls excreted in 
12 lioui's vvere m closc^ agreement wath 
those re])oite(l In Addis and Lyttlc 
However, Suoke found <l higher excre- 
tion of protvan foi tlie 12-hour ])erio(l 
tiiid suggests that the U])i)er limit of nor- 
mal ])rotein should he raised to 55 mg 
The conqiarisoii of the standards for the 
Addis sediment count are shown m Table 
— " Hue case of jireviously unsuspected 
and unrecogni/ed latent glonuilar nephri- 
tis wais discovered In the Addis technic 
among 202 jiresumahlv normal children 

Malignancies 

In a well-wntten articles on primary 
malignant tumors of the urogenital tract 
of infants and children, M F Camp- 
bellii3 states that radiation therapy 
merits first place m their immediate 
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TABLE I 

Comparison of Standards 



Addis 

Lyttle 

Snoke 

Pro- 

posed 

Upper 

Limits 

Average 

Lowest 

Highest 

Average 

Lowest 

Highest 

Average 

Lowest 

1 

1 Highest 

Casts . . . • 

1,040 

0 

4,270 

1,085 

0 

12,916 

1,230 

0 

29,000 

10,000 

Red blood 











cells 

65,750 

0 

425,000 

15,181 

0 

129,000 

81,600 

0 

800,000 

600,000 

White and epi- 











thelial cells 

322,500 

32,400 

1,835,000 

322,184' 

9,000 

2,822,000 

/ i 

/ 

i / 

2,000,000 

Protein . . . . j 




18 5 

3 

47 

i 28 5 ^ 

1 

5 

I 90 

1 

55 mg 


(J Pediat., April, 1938 ) 

treatment. Only by adequate radiation, 
both preoperatively and postoperatively 
by the divided daily dose method, to- 
gether with judicious surgical interven- 
tion, can one hope to reduce the high 
mortality rate Since the article does 
not lend itself to abstracting, the reader 
l^ referred to the original for details of 
s\ni])toms, diagnosis and treatment of 
the \arious tumors described 

Nephritis 

Acute Hemorrhagic Nephritis — 

The inqiorlance of cardiac conqdications 
in acute liemorrhagic nephritis is pointed 
out 1)> Al 1 Rubin and Af Rajioiiort 
Jn cl senes of 55 clnldren with acute 
lieinoirhagic nejihntis, the authors ob- 
served 14 cliildren with var\ing degrees 
of caidiac involvement during the acute 
stage of their illness Two deaths were 
attributed to acute lieart failure. 

The clinical evidences of cardiac in- 
volvement and failure observed in the 
authors’ cases of acute hemorrhagic ne- 
])hntis were 

1 Dyspnea, tachypnea and cough 

2 Cardiac enlargement, demonstralik* lioth 
by physical examination and in teleoroentgenu- 
grams 

3 Muffled heart tones 

4 Rapid heart rate 

5 Murmurs, usually a mitral systolic mur- 
mur This murmur was often the last evidence 
of cardiac damage to disappear 


6 Gallop rhythm This was present in the 
patients with more advanced heart failure 

7 Enlargement and tenderness of the liver 

8 Engorgement of the venous system 

9 Pulmonary edema 

10 Peripheral edema It was impossible to 
estimate how much of the edema m a given 
case was due to damage of the kidney itself 
and to what extent the heart failure was con- 
tributing However, after digitalization of the 
nephritic patients with heart failure there was 
often a striking decrease in the amount of 
edema 

11 Electrocardiographic changes indicative 
of \ar\mg degrees of myocardial damage 

It IS suggCvSted that clunng the acute 
])hase of the disease there are 2 factors 
which may afifect the heart adverse!} , 
vi:: , nnocardial damage and increased 
])eri])heral vascular resistance ( hvper- 
tension) In regard to mvocaidial dam- 
age. It IS suggested that it mav he 
jiossible that the same infective agent 
resjionsible for the acute nephritis dam- 
ages the heart The second factoi, hv - 
pertension (which is evidence uf in- 
creased ]:)eripheral resistance hrt luglit 
about bv vasospasm), is the agent ini- 
mediatelv res])()nsil)le for the imjiairment 
of cardiac function In this senes, hv - 
])ertensi()n was piesent in all jiatiints 
exhiliiting Signs of cardiac insufficiencv 
The usual response of the heart to an in- 
crease m peripheral resistance is dilata- 
tion of the left ventricle, with ultimate 
hypertrophy hi those instances m winch 
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the heart is primarily involved by the 
disease it is likely to fail under the added 
load of a sudden increase in peripheral 
resistance. The occurrence of heart fail- 
ure is thus dependent on 2 factors — the 
extent of the myocardial damage and 
the degree of hypertension The authors 
emphasize that in the hypertensive child 
elevation of the diastolic pressure is of 
greater import and is a more constant 


in a case of acute nephritis w'hich makes 
it obvious that heart failure is not an 
isolated phenomenon but is intimately 
related to other factors. This is illus- 
trated graphically in Fig 00. 

In those cases where the heart appears 
normal and when there is no marked 
elevation of the blood pressure and when 
the major disturbance is tlie retention 
of metabolites caused by decreased ac- 


INPECTION 



I'm li ill. mi. nil slldUim. llUtlul.UlliIls 1.1 tile V.UK.ll-, l.l(tllI^ oixi.itu, 111 ,1 1 , 1 ^, nf 

.mite iieiiliiitis ( \ni | |)is ( lnM , PM.S ) 


lliuling tlun eh‘\,itiuii tif the Mstolic 
1)1(11 id pressure. 

It the tlnld suivues the at. ate sta”e, 
i\\v prognosis is ajiiiarc-iitly gocxL In 
only ] of tli<* patients in this senes who 
had caidiae iinolveinent was there an\ 
(widence of ]jernianent cardiac damage, 
and this patient now has endence of 
chronic hemonhagic nephritis 

TreBtment — The authors have been 
unable to dissociate the treatment of the 
cardiac manifestations of acute hemor- 
rhagic nephritis from the general man- 
agement of the disease itself. This is 
based on a consideration of the inter- 
relations of the various factors operative 


tuit} oi the kuliuw , tlioi a] )} ma_\ include 
the forcing of fluids in <in allemjit to 
dilute the toxins and pioducc^ diuresis. 
When seveie acidosis is ])u‘seni, tlie ad- 
ministration of alkalis should he con- 
sidered Repeated readings of tlie blood 
jiressure should be takt‘n ll the blood 
pressure should rise or if tluae should 
occur ail} symptom or sign rc‘ft‘ral)le to 
myocardial damage, fluids should be 
restricted and other treatment instituted 
as indicated 

In cases of acute hemorrhagic ne- 
phritis in which hypertension is i)resent, 
the control of the hypertension is im- 
portant with reference to the encephalo- 
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pathic syndrome, but it is of even more 
moment in the prevention of cardiac fail- 
ure. Magnesium sulfate is administered 
to relieve vasospasm. The recommended 
dose is 0.2 cc. of a 50 per cent solution 
per kg. of body weight. The effects 
of a single dose are usually prompt. The 
systolic and diastolic pressures begin to 
subside within an hour and remain down 
for several hours. The full dose may be 
repeated at 4-hour intervals. A single, 
calculated dose of magnesium sulfate 
may have no effect. In such instances 
the authors feel that it is safe to repeat 
the injection at shorter intervals. It is 
pointed out that when there is marked 
renal impairment with low urinary out- 
put and with marked retention of metab- 
olites, it is possible that the accumula- 
tion of magnesium in the body may exert 
a narcotic effect. In such instances the 
soluble calcium salts may be employed 
as an effective antidote. 

The authors believe that fluids should 
be restricted m cases of acute hemor- 
rhagic nephritis with hypertension, since 
liy the administration of liberal amounts 
of fluid there is danger of producing a 
further elevation of blood pressure and 
precipitating a cardiac catastrophe Dur- 
ing the period of acute hypertension, the 
fluid intake is arbitrarily limited to from 
750 to 1000 cc daily Since the hyper- 
tension is usually of short duration, 
fluids are restricted only until the I flood 
pressure has subsided to a level within 
relatively normal limits, after which 
fluids may be given in liberal amounts 
to further diuresis. 

When there is evidence of cardiac 
damage, supportive measures for the 
heart are instituted in addition to the 
use of magnesium sulfate and the limita- 
tion of fluid intake. Digitalis is admin- 
istered by the rapid method to children 
with signs of cardiac failure ; the dose 
is 45 mg. of powdered leaves per kg. 


of body weight (usually given hypo- 
dermically as fat-free tincture in a pe- 
riod of 12 hours ) . After administration 
of the complete digitalizing dose it is 
usually found unnecessary to continue 
with a maintenance dose. When the car- 
diac involvement is severe, morphine is 
found to be valuable. The administra- 
tion of oxygen appears to benefit pa- 
tients with respiratory s 3 Tnptoms result- 
ing from heart failure. Phlebotomy 
was employed on 2 occasions when there 
was more advanced cardiac failure. Fifty 
per cent solution of dextrose was ad- 
ministered to several patients but the 
authors were unable to evaluate its 
effect. 

Nephrosis 

Metabolic studies on 5 nephrotic chil- 
dren have been carried out during pe- 
riods lasting from 42 to 255 days by 
A. G. Mitchell, C. R. Rittershofer, C. 
C. Wang, !M. Kaucher, M. Wing and 
C. Hogden.i^-' The effects of diuretics 
and dietary treatment varied greatly in 
producing temporary changes However, 
no prolonged general improvement, in- 
cluding disappearance of edema, was 
accomplished with any procedure The 
\ allies for basal metabolism of all pa- 
tients were within normal limits accord- 
ing to the standard of Benedict and 
Talbot, and, w’lth 1 e.xceptmn, to the 
•Standard of Hams and Benedict. I’roni 
the determinations of caloric intake and 
caloric loss, lalciilatioiis were made for 
the percentage absorption of eiiergi- and 
the expenditure of energ\ fur growth, 
digestion and actuit}. These \ allies 
agreed with data obtained for normal 
children This imlicates that the energy 
exchange of a nephrotic patient is noi- 
mal. 

That there may be some relation of 
the carrier state to pneumococcal peri- 
tonitis m Aoung children w'lth the ne- 
phrotic syndrome is suggested by C. M 
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MacLeod and L E FarrA^^ In 6 chil- 
dren with the nephrotic syndrome who 
developed pneumococcal peritonitis, the 
type of pneumococcus recovered from 
the nasopharynx was the same as that 
causing the peritonitis In 2 instances 
the organisms were isolated from the 
nasopharynx 47 and 69 days, respectively, 
before peritonitis developed. In the cases 
of the 2 children who recovered, the or- 
ganisms were isolated from the naso- 
pharynx 17 and 77 days, respectively, 
after the termination of the peritonitis 
Treatment — A preliminary report is 
made by C A. Aldrich, J Stokes, Jr , 
\\\ P Killmgsworth and A C. Mc- 
(hiinniss^^" of the use of concentrated 
(lyophile) human blood serum as a 
diuretic in the treatment of nephrosis. 
In the earlier cases the lyoiihile serum 
was (li^soKed in one-fourth of its orig- 
inal \olume of (listilk‘(l water. Later it 
was finind that the same amount of 
M)inpatil)le lilood serum would dissolve 
the ])()W(lei so that «i coin entratioii of 5 
iiiiu's was em])l()\e<l The concentrated 
'>('111111 wMs nije(.te(l slowl\, not more 
than ^ tc d minute When a leaction 
nic'uiud willi the Inst dose of seium, all 
'>ubse((uent in ]e(. ti( ills (.ontaiiied from 3 
lo 5 iiiniiiiis of solution of 1 1(K)() 

epinephrine hydrochloride. C autioii 
must ])e exeuised to ])re\ent this con- 
ic iitiated siruni from escaping into the 
tissues, since it is (juite painful, causing 
ra])i(l , 111(1 intciise swelling at the sit(* of 
iiijt'ction No necrosis or slough, liovv- 
twer, was noted at the site where the 
serum was accidentally injected into the 
tissues The authors are not certain of 
the exact dose to be em])l()}T(l but have 
been inclined tow^ard frecpient small in- 
jections. In this series not more than 80 
cc or the equivalent of about 320 cc 
of normal serum were given. Mild 
febrile reactions of short duration oc- 
curred 111 some instances In 6 of 9 pa- 


tients with typical lipoid nephrosis who 
were treated m this manner during their 
edematous phases, complete and im- 
mediate diuresis took place Delayed 
and incomplete diuresis occurred in 1 
patient. In 2 patients no beneficial re- 
sults were noted. The authors intend to 
pursue this investigation and there will 
probably be further reports 

Since the introduction of acacia for 
the symptomatic treatment of nephrotic 
edema by Hartman in 1933, there have 
been several reports indicating that this 
method of treatment is not entirely with- 
out danger, particularly if it w^ere con- 
tinued over a long period of time. In 
view of the latter rejiorts, the observa- 
tions of R M Landis'^ are of interest, 
although his data are based on observa- 
tions in adults. Landis administered 
acacia in repeated (lail> doses of not 
more than 30 (hii to () patients w'lth 
nejihrotic ecUnna, the total dosage being 
ISO (Im or less In combination with a 
low lluid intake and rigid scdt lestnction, 
acacia pioducc^d a s<itisfactor\ diuresis 
in S of llie () ]),itients In 1 jiatient, while 
acacia s(* laded to induce diuresis, 
it did <i|)|)«ireiitl) mcrcMse the* effective- 
ness of the theophylline with ethylene 
diamine, LI S P as a diinc'tic Re- 
pc*ated \ddis counts ot the niinai v sc'di- 
ment weie made hefoie, (hnmg and after 
the administration of <icMcia No Iieiie- 
licial or (leletc*nous action of this sub- 
stance on tlu* iinderlvmg ren<d Ic'sion w\as 
observed No change m blood ])rc‘ssuu* 
or anv dangerous increase* m blood vol- 
umes were observed with these small 
daily doses of acacia The author be- 
lieves that although the diuretic effect is 
only symptomatic and temporary, acacia 
is useful in treating jiersistent nephrotic 
edema in patients wnth inarkcal hyjio- 
proteinemia, provided renal insufficiency, 
hypertension and cardiac failure are not 
complicating factors It is recommended 
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that the ordinary diuretic drugs should 
be given a trial before acacia is employed, 
and acacia should be reserved for per- 
sistent, severe nephrotic edema that has 
resisted other therapy. It is advised that 
patients should be tested carefully for 
sensitivity to acacia before it is admin- 
istered and the total dose should be kept 
below the level at which marked deposi- 
tion in tissue occurs. 

What may prove to be a rational man- 
ner of employing acacia in the treatment 
of the nephrotic syndrome is reported by 
S. A. Shelburne. Acacia is employed 
only at the beginning of treatment as a 
temporary measure for the elimination 
of edema and a diet extremely high 
in animal protein is provided immedi- 
ately In the 3 cases which the author 
reports, and in which acacia was em- 
ployed only during the first few weeks, 
edema has not returned in any of the 
3 over a period of oliservation of from 1 
to 3 years None of the patients were 
infants and the author doubts that this 
regimen can be adapted to the treatment 
of infants Jn the case of a boy, 8 years 
of age, acacia solution (30 Gm. in 200 cc 
of water) was administered on 4 differ- 
ent OCX visions during a period of 13 
da>s In this period of time there W’as 
a total loss of l)o(l\ weight of 24 pounds 
41iis repieseiited 31 per cent of the total 
body weight. 

M J Le])ore,^-^^ whose experience has 
been wath adults, also states that acacia 
has a delinite jilace in the therapy of 
jjrojieil} selected cases of neiihrotic 
edema lie advises a previous trial on 
a high ])iotein, salt-poor diet and the 
administration of such diuretics as urea 
or members of the saline diuretic group. 
These therapeutic measures may also be 
supplemented by others aimed at in- 
creasing the plasma volume and plasma 
proteins, for example, transfusions of 
whole blood, serum or plasma. If 


these measures fail, the author then ad- 
vises acacia therapy. Should an untoward 
reaction occur, the administration of 
acacia should be discontinued. He ad- 
vises the administration of relatively 
small amounts of acacia. For adults this 
constitutes 500 cc. of 6 per cent acacia in 
normal saline. This is repeated at daily 
intervals for 3 or 4 days. If no diuresis 
results from this amount, there is ap- 
parently not much point in further ad- 
ministration. It is advised that the plasma 
albumin level should be w^atched closely 
and, if it falls too sharply, acacia therapy 
should be discontinued until the albumin 
level has been substantially improved. 
Lepore is inclined to disagree with Dick 
and his coworkers w^ho believe that the 
decrease in plasma protein concentra- 
tion which they observed w^as due to the 
toxic effect of the acacia. Lepore sug- 
gests that this w^as due in part to hemo- 
dilution and possibly in some instances 
to increased glomerular filtration, but 
not to any toxic action of the acacia on 
the glomeruli. 

A, Goudsniit^-^ also reports good re- 
sults with intravenous administration of 
acacia for the relief of the nephrotic type 
of edema. The administration of diuretics 
was uf no effect until after the injection 
of about 2 (mi. of acacia per kg of binh 
weight It was felt that acacia, In rais- 
ing the Osmotic pressure of the serum, 
was able to niodiU the ])h\ siochemical 
e(iuilil>nuni in the hoih in siiGi a wa} 
that diuretics became effectne. 

Some success m the treatment of ne- 
])hrosis Avith alkali is rejiorted b\ F W. 
Schlutz and ]. L Collier This form 
of treatment has been advocated by 
Osman in neidintis m which there is 
edema, marked albuminuria and low uri- 
nary volume The acute or chronic 
parenchymatous or nephrotic tvpe of 
renal disease w'lth little or no structural 
impairment uf the kidne}s offers the nutst 
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suitable case for this form of treatment 
However, it also appears to be useful 
m the treatment of mixed forms in which 
there is considerable structural damage 
and oliguria and edema with low plasma 
bicarbonate level It is least effective in 
the chronic interstitial forms with hyper" 
tension, although even m these cases it 
may give some relief from excessive 
edema if the plasma bicarbonate level 
can be raised. 

It is important to know the plasma 
bicarbonate level before beginning treat- 
ment with alkalies The greatest benefit 
from alkalies is secured when they are 
given m amounts sufficient to raise the 
plasma bicarbonate to a normal level 
and to maintain it at that point. In fa- 
vorable cases a marked diuresis and 
reduction of edema will occur when this 
point is reached The output uf albumin 
IS generall} greatl\ reduced, and it ina\ 
in time comjiletely disappear W bile this 
form of treatment in no way restores a 
structurallv <lamaged kidne) or deteis a 
])r('jcess operating to that end, it nia\ be 
expected uuh conlHlfaKc* that there will 
Ik* marked relief from such distressing 
sMiiptoins <Ls excessive cslema, oliguria, 
anuria and excessue jjroteinui ui 

Idle dosages emplu’ed arc fusjiKaith 
<juit(‘ higli and not entirely without dam 
gt‘r ()\(idosage should be guaided 
against 1)\ a jieriodic checking of iIk^ 
])lasnia bKarbonate The alk<iline salts 
aie gntai b\ month until the plasma bi- 
uirhonate reaches a normal value or in 
the abseiue of imtow^arcl symptoms, thee 
may be guen even beyond this point 
I ontinement to bed is essential except 
m the mildest case, and the treatment is 
best carried out under hospital manage- 
ment. lixeept in the presence of oliguria 
or hematuria, an ordinary mixed diet 
without restriction of protein or salt 
may be permitted. No excessive restric- 
tion of fluid need be enforced, although 


the fluid intake should not greatly ex- 
ceed tlic fluid outjnit. The alkalies are 
given in the ft^rni uf potassium citrate, 
potassium bicarbonate, sodium ci- 
trate and sodium bicarbonate, gen- 
erally m equal quantities Water is added 
as well as a flavoring agent to disguise 
the taste. The potassium salts are more 
effective m reducing edema and pro- 
moting diuresis than are the sodium 
salts, but the former are more dangerous 
on account of possible toxic action on 
the heart. The sodium salts, though less 
powerful, have much the same action. If 
used alone, they cause more initial in- 
crease of edema than if used in com- 
bination with the potassium salts. All 
the salts may cause some unfavorable 
effects, the bicarbonate tends to cause 
nausea and vomiting and the citrates 
often product^ alarming diarrhea, espe- 
cially in children h'or children the initial 
dose of the 4 alkalies in equal mixture 
is from 30 to 50 giains (2 to 3 Gm.) 
3 times a da\ Hie following day this 
amount is guiai 4 tunes a day or a total 
of hoin 120 to 2{)() gniiiis ( (S to ]2 Gm ). 
dliei caller llu* dose is inciXMsed h_y 30 
to 45 giaiiis ( 2 oi 3 (iin i per dav, until 
the p\\ ol th(‘ nriiK‘ is iroin 7 to 7 6 
1 )os<ig(*s ot lioin ^(){) to SOO giains (30 
t(‘ 40 (ini ) <L d<i\ an<l e\(ii higher, may 
Ik readied with saloly. I'lu* \\(‘iglit gen- 
eiailly iiureasc‘s at Inst and an extieincly 
mark(‘d, and e\(‘n .ilarining, initial in- 
crease of <‘denia is piactie.ilh a constant 
Uatme Istnnation of tiu* ])lasin<i bi- 
carbonate at fre(|uent intc‘rvals is neces- 
sary at this stage In spite of the marked 
increase of the edema, it is slated that 
1 C is necessary to increase the dosage 
of alkali fearlessly’' until the ])lasma bi- 
carbonate reaches a normal level, or 
beyond, and to maintain the dosage con- 
tinually high for some time, unless 
symptoms of toxic alkalosis, stich as 
tetany, heart weakness or excessive 
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diarrhea or vomiting make a diminution 
of the dose, especially of the potassium 
salts, imperative. A remarkable diuresis 
is said to begin shortly after the height 
of the dosage has been reached ; the pE. 
of the urine is between 7.6 and 8,3 and 
the plasma bicarbonate is at normal level 
or above. The diuresis usually continues 
and often in an amazingly brief time 
results in complete loss of edema, marked 
diminution or complete disappearance of 
albumin from the urine and great re- 
duction in hpemia. After the urinary 
volume has returned to normal a gradual 
reduction in the amount of alkali may 
be made If there is any return of symp- 
toms, the maximum dose must be re- 
sumed for at least a few days. A sub- 
stantial dose of alkali should be continued 
for a considerable period after all edema 
has disappeared and the urine has cleared 
entirely of albumin, in order to insure 
against the return of active symptoms. 

Two instances of sudden death follow- 
ing the intravenous injection of a mer- 
curial diuretic are reported by H. M. 
Greenwald and S Jacobson In the 
case of 1 infant, 1 cc of ne])tal was 
adniimsl<*r(*(l intraniuscularlv 7 <la\s be- 
fore it v\as given intravenously One 
nnnule aft(‘r the intravenous injection, 
tlu‘ infant liecame d\s])ncic and cvaiiotic, 
the pu])ils liecame widely dilated, the 
pulse imperceptible, and the child died. 
The authors are inclined to believe that 
the death was ana])h\lactoid m nature 
Vlthough they state tliat iieptal is not an 
antigen, \et, when inject ed intraiiuiscu- 
larl\ , contact with the local issues may 
bring about the formation of a conj’ugate 
antigen with the bo(h\ own proteins, 
thus sensitizing the individiiaL Since the 
intravenous injection w'ds given 7 days 
after the intramuscular injection, they 
believe it may have acted as the shock- 
ing dose. The second child was given 3 
intravenous injections of neptal at 6- and 


3-day intervals, respectively. The child 
died within 5 minutes after the third 
injection. Within 2 minutes there were 
convulsions, coma, cyanosis, and ster- 
torous breathing. 

The authors do not recommend that 
such mercurial diuretics as neptal or 
salyrgan be abandoned as a method of 
treatment for the elimination of edema 
in nephrosis. How^ever, they do empha- 
size that, if the intramuscular route is 
employed, it be used exclusively and not 
changed subsequently to the intravenous 
route. They also advise caution in re- 
gard to the size of the dose employed, 
recommending an initial small dose and, 
if no unusual symptoms and signs ap- 
pear, such as chills, elevation of tem- 
perature, malaise, morbilliform rash, 
headache, vomiting, or convulsive sei- 
zures, to increase the dose gradually. 
These manifestations must be considered 
as danger signals and contraindications 
to the subsequent administration of the 
drugs 

Renal Rickets 

Contrary to the experience of most 
observers, G. Graham and W. G Oak- 
lev^-"^ report some degree of success in 
the treatment of renal rickets Two chil- 
dren with this svndrume W’ere treated 
with sufficient alkali to restore the alkali 
reserve to wathin normal limits, and at 
the same time with large doses of vita- 
mins D and A, The general condition 
was improved , there w^as a gain m height 
and weight, the condition f)f the bones 
wais gieatK iinpioved, there was slight 
iinproveinent of kidiuw function and but 
little change in the degree of anemia 
The amount of alkali given was the 
equivalent of from 3 to 5 drams ( 12 to 
20 Gin ) of sodium bicarbonate dail} (20 
grains or 1.3 Gm each of magnesium 
oxide and sodium bicarbonate 3 times a 
day is equivalent to 5 drams or 20 Gm 
of sodium bicarbonate). B(jth children 
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died, 1 apparently of the kidney condi- 
tion, the other of an intercurrent gastric 
disturbance. 

Vulvovaginitis 

The importance of infection of the 
lower part of the genital tract in girls 
as a clinical and sociologic problem is 
emphasized by J. L. Reichert, I, M 
Epstein, R. Jung and C. A. Colw^ell.^^^ 
They have observed 121 girls with such 
infections, 76 6 per cent of whom had 
gonorrheal infections and 23 4 per cent 
nonspecific ones. The vulva was alw^ays 
involved, the cervix almost alw^ays and 
the urethra in about one-half of the cases 
of gonorrhea and one-fourth of the cases 
of nonspecific infection The vagina was 
in\ol\cd in 41 per cent of the cases of 
gonorrhea and in 19 jier cent of the cases 
of nonspecific infection \ aginitis oc- 
cm red iisuall} onl} in the acute stage 
\n instance of gonorrheal ])ioctitis was 
fi mud. 

Xo e c hnical disti ihutioii was 

found between tin* gonorriKMl and th(‘ 
noiispeiifK infections The turd difter- 
eiitial dnignosis was bas(‘d entircT u])on 
the (\ainination ol snieais and uiltmes 
Etetlnal siirmis \\(‘ie taken with (otloii 
n>lkd to point on d tooth])ick It w<is 
found that the uiethiM eonld be c*nU‘K‘d 
lor d disiaiKc of fiom 3 to 4 inni with- 
out tin* child's teeling discomfort W lum 
])Us is sc'ant \ , It is necessai) that smears 
be lakiMi hoin the cei\i\ ,uid tlu^ urethra 
Far d ceiwical snicMr, the child should 
be in tli(‘ doi sal lithotoni} position, the 
labuL nnnoia se])arate(l to the point of 
o])ennig tlie \aginal orifice and a sterile 
applicator introduced with a spiral mo- 
tion tf) keep the h}men from adhering 
to the cotton The applicator is allowed 
to assume its own direction and is in- 
troduced, with a spiral motion and with 
a minimum of pressure, until resistance 
is encountered The tip of the applicator 


is then in the posterior fornix. By de- 
pressing the distal end, the tip is lifted 
over the cervix It is rolled so that the 
cotton is wiped over the cervix and is 
then withdrawn. 

When cervical secretion w^as desired 
for culture, they employed the following 
method : After material w^as obtained 
from the external gemtaha, the vulva 
w^as washed with soap and water and 
dried with sterile gauze. A sterile Num- 
ber 30 Kelly endoscope was inserted 
just into the vagina An endoscope of 
this size fits the introitus tightly enough 
to seal the opening of the vagina. The 
obturator was then removed and an air- 
tight window and side arm were fitted 
on the endoscojic The vagina was then 
mfiated under inspection to the point at 
which the vaginal walls were sejiarated 
siifficientlv to allow the endoscope to be 
])assed in just shoit of the cervix with- 
out tone lung the vagimd mucosa The 
wn'ndovv was tluii lomoved, and a fitted 
sterile tulx* was passcxl tlnongli the cn- 
dosc(>p(‘ to tlK‘ ccnvical os Through this 
iniun* tube w<is p<iss(‘(l small glass 
])i])ette, with Its ])omt eaielulK lounded, 
winch w<is coniURtc‘(l with a i uhher bulb 
foi suction fi \ ('ll w Ik 11 tlu'i (‘ w<is only a 
littU‘ secu‘tion at the* ccnvix, a fc‘w drops 
could usmilK hc‘ ol)t<niKxl h\ this iiU‘tho(l 
If the amount of mateiril was insuffi- 
cient, from 0 5 to 1 0 ce stcnnle, w'arm, 
(listillcxl water, <i(ljiistt*(l to a /’fl of 7 
w<is first intiodueed through tlu' ])ip(‘tte 

It is pointed out that siirmis and cul- 
tures are hotli neeessaiv m the deter- 
mination of an accurate^ diagnosis of 
gonorrhea, and that neither is adeejuate 
alone 

Treatment — Two per cciit strong 
protein silver in tragacanth jelly wms 
found to be the must efifective germi- 
cide In the cases of gonorrhea, it re- 
sulted m an apparent cure in 80 per cent 
of the cases in 1 5 months. There were 
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recurrences in 10 per cent. The average 
duration and treatment in the cases of 
nonspecific infection was 1 33 months, 
with apparent cure in all cases. 

The group of patients treated with 
estrogen were apparently cured in a 
shorter time than was the group which 
received local treatment ; there was, how- 
ever, a higher incidence of exacerbations 
in the estrogen group. In all girls show- 
ing an unsatisfactory response to treat- 
ment with estrogen, there was a persistent 
or recurrent cervicitis Local treatment 
following the treatment with estrogen 
resulted in a permanent cure in about 1 
month in these patients They also found 
that the use of theelin suppositories 
tended to a reduction in the total amount 
of estrogen necessary to effect a cure. 

An unusual high degree of success in 
the treatment of gonococcic vaginitis with 
the estrogenic hormones has been re- 
ported by R W Te Linde All of 
tlie 175 children treated with amniotin 
ar(‘ re])orted as cured All, except 16 
of tlios(‘ to whom the product was given 
lp\ ])o(U‘i micall) in oil, were cured by the 
use of amniotin vaginal suppositories 
11ie author state's that he has yet to en- 
counter d ])atient who failed to get well 
])\ this method of treatment A follow^- 
U]) of tlu' first 1 00 patients from 3 months 
to _\ears after the last treatment, 

showa'd OS of them well So far they 
ha\(' found no clinical evidence of harm 
from tills trc'atment \\1nle thee feel 
that the increased aci(lit\ brought about 
in the \agma In the action of the estro- 
g('n is <i factor in overcoming the infec- 
tion, thew believe that amniotin introduces 
an additional factor, since their results 
were not nearly so good when another 
acidifying suppository w^as employed 
They are inclined to believe that this 
other factor is the covering of the vagina 
wath thick epithelium, w'hich prevents re- 
infection of the subepithelial tissues and 


thus permits the inflammatory process in 
them to subside. Their clinical observa- 
tions as w^ell as examination of biopsies 
indicate that the essential lesion of gono- 
coccic infection of the lower part of the 
genital tract in female children is vaginitis. 

Encouraging results in the treatment 
of vaginitis in children with silver 
picrate suppositories is reported by 
A. J Kobak and L. E. Frankenthal, 
Jr 127 Their method of treatment was 
as follow^s : At each visit the cervix and 
vagina were examined through an in- 
fant vaginoscope and a smear was taken 
from the vaginal portion of the cervix 
The mother of the patient was instructed 
to cleanse the viiha between the labial 
folds daily or more often with a soft 
cloth and to use bland soap such as 
castile or superfatted t\pes Supp(jsi- 
tories of sufficient length to occupy 
the entire length of the vagina were 
given to the mother wnth instructions 
for their insertion The suppository had 
a boroglycenne gelatin base Each one 
contained 1 gram of siKer jiicrate V 
suppository was inserted eacli night just 
l)efore bed time except m the e\ening be- 
fore the da\ of tlie next Msit to the 
clinic w^hen it was omitted Hail} treat- 
ment was administered by the mother 
until the discharge and signs of inflam- 
mation disappeared and the smears be- 
came negative Tlien the treatment w'as 
gradually spread out until the patient 
was receiving no local treatment and 
mereh returned for ])urposes of smear 
examination. 

Fiv'e of the j)atients had a ])ermanenl 
negative smear after 1 week of treatment 
and 3 became negative at 3 weeks I'our 
patients became permanent!} negative 
after 6 to 9 visits to the clinic, (hnlv 
1 patient remained resistant to treatment 
and did not become pcrmanentlv negative 
until 15 clinic visits had been made. 



520 


PEDIATRICS 


Sulfanilamide in the treatment of 
gonorrheal vaginitis has been employed 
in a series of 25 girls by S. J. Hoff- 
mann, M, Schneider, M. L. Blatt and 
R. D, Herrold.12^ Of these, 7 were 
cured in an average of 17 days and 9 
in an average of 43 days. Only 2 of 
the remaining patients were cured by 
additional administration of sulfanilamide 
A standard dose of sulfanilamide was 
used in all instances Their procedure 
was as follows : During the first 2 days 
the daily dosage was 3 4 grams (0 05 
Gin ) per pound of body weight in 4 
equally divided doses at intervals of 6 
liotirs. During the next 5 days the 
dosage was reduced to three-fourths of 
this amount, or ’^4 6 grain (0.4 Gin ) per 
]) 0 uud dail\ During the second and 
third week, the dosage was reduced to 
gram (0 025 Gni ) per pound dailv 
oi one-lialf the initial dosag(‘ At the 
end ot a 3 weeks’ course of treatment 
a lest period of 1 W(‘ek w'as gneii ic- 
gardh'ss of the results as shown In smear 


examinations. All patients with smears 
which were positive at the end of this 
rest period were given a second course 
exactly like the first. A rest period was 
also given at the end of the second course 
of treatment and for the majority of pa- 
tients who were still infected at the end 
of the second rest period, a third course 
of treatment was administered A few 
patients were given a fourth course of 
treatment after the third rest period. 

A clinical study to determine the ef- 
ficacy of sulfanilamide in the treatment 
of gonoccocal vaginitis m children has 
also been carried out by J W. Holmes, 
J. iV. Jones, and N. Gildersleeve.^^"'^ 
The drug was administered in doses of 
10 grams ]>er 20 pounds (66 mg. per 
kg ) of body weight ])er day No un- 
toward effects were noted However, 
their experience w'ould indicate that sulf- 
anilamide, either by oral administration 
m the above dosages, or in suppositories, 
IS of no ])articular vmliie m the treat- 
ment of gonoccocvil \<iginitis m children 


HEART DISEASE IN CHILDREN 

\\\ Rop>i-ri \ \I I ) 


Bacterial Endocarditis 

Ikuliihil (‘iidoc <11 (iitis 111 a 1 5-\ (Ml -old 
vliilil, diu‘ to <1 IienK)l}tu' ]),iraintliien/ul 
IkkiIIu^, lias been described In J A 
Lklitv, llie liacilliis occinred in 

llie ciiaulatorv s\ stem and was also ol)- 
tained Irom the discharge of tlie naso- 
phaiMix wincli was suspected of being 
the ])(Mlal of eiiti) of the organism 
Se\eii ('ither patients w'itli this type of 
subacute bacterial endocarditis have been 
described in the literature and in all cases 
the infection lasted for 5 to 10 weeks 
before the death of the patient A past 
history of heart disease occurred in only 
one-half of the group and 4 of the 8 


])atK‘iits w nndci 15 >eais of age 
It was suggested that artiticially in- 
duced fever might <ii(l m the treatment 
of this disease 

In rare instances, endocarditis may oc- 
cur 111 early infancy In)ur such cases 
have been reported hv l\^ h'eldnian.^*^^ 
One infant, 13 months of <Lge, had a 
nnocarditis wdth ])anetal endocarditis 
following a streptococcus se])ticemia. 
Another patient, who had several de- 
formities of heart structure, died of 
pneumonia at the age of 6 months and 
a progressive endocarditis of the pul- 
monary and mitral valves was noted 
at autopsy. Another child, 7 months of 
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age, had a subacute bacterial endocarditis 
following pharyngitis, otitis media and 
tracheobronchitis. The fourth infant, 4 
months of age, had an endocarditis of 
the mitral valve with a very large heart. 
The mother of this patient had had 
rheumatic fever during her pregnancy 
and the infant’s cardiac disease was 
thought to have been acquired during 
fetal life or during the first few months 
after birth. 

Cardiac Hypertrophy 

Cardiac hypertrophy in infancy has 
been reviewed from a pathological stand- 
point by H. E. McMahon. He was 
able to group the autopsy findings into 
3 general classifications : {a) The cases 
in which the cardiac enlargement was 
due to true hypertrophy of cardiac mus- 
cle fibers; {b) the cases in which the 
muscle fibers became swollen with de- 
posits of glycogen, and (c) the cases 
in which there was an increase in the 
amount of connective tissue in associa- 
tion with myocardial fibrosis. The au- 
thor called especial attention to the first 
type of true muscular hypertrophy which 
has not been described previously in 
the medical literature He had observed 
1 patient, 6 months of age, who had a 
congenital abnormality of the unnar\ 
tract and definite enlargement of the 
heart There w'as histological e\idence 
that the cardiac muscle fibers w^ere in 
an active state of growdh and a large 
number of mitotic figures were present 
Lesions wLich cause extra work on the 
part of the heart, such as coarctation of 
the a(')rta and hypertension, might w’ell 
cause hypertrophy of the muscle fibers 
of the heart and this possible cause of 
cardiac hypertrophy should ahvays be 
considered 

Cardiac enlargement associated with 
dietary deficiencies has been noted in 
a series of 13 children by J. I. Waring.^^*" 


All but 1 of the children wxTe negroes 
and their ages varied from 14 to 48 
months. No evidence of scurvy or rickets 
could be found in any of the patients 
but the protein levels of 3 of 8 of the 
total group were diminished wfith a 
change in the albumin-globulin ratios 
characteristic of nutritional edema. A 
series of 34 other patients with nutri- 
tional edema did not show evidence of 
cardiac enlargement. Although no defi- 
nite deficiency of vitamin w'-as de- 
tected in the children with cardiac en- 
largement, the early treatment of the 
condition with adequate diets with added 
vitamin concentrates caused a slow re- 
turn of the heart size to normal pro- 
portions. 

Chorea 

In a study of the relationship of 
chorea to other rheumatic infections, a 
series of 467 patients were reviewed 
by L P Sutton and K. G. Dodge 
Emotional disturbances preceded the 
chorea attacks in about 9 per cent of 
patients, rheumatic episodes in 9 to 14 
per cent, other infections in 5 to 8 per 
cent and no evident disturbance in 69 
to 77 per cent of cases Only about 
20 per cent had chorea alone, the re- 
mainder developing joint pains or other 
rheumatic manifestations. In the 91 pa- 
tients with ])iire chorea, heart lesions de- 
velo])e(I m about 20 per cent over a 
period of observation of approximate!) 
5 years In those wath other associated 
rheumatic svnqjtoms, heart lesions oc- 
curred in 73 ])er cent In 50 per cent 
of the numlier of patients whose first 
manifestation of rheumatic fever was 
chorea, otlier lesions of tlu* syndrome 
such as jinnt iianis developed so that the 
authors concluded that chorea should 
still he considered as a manifestation of 
rheumatic fe\er 

In the analysis of 78 cases of chorea 
without other rheumatic s}mptoms, P L. 
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Parrish, L. M. Taran and S. Starr^^^ 
found a higher incidence of carditis than 
has been reported recently from other 
clinics. More than a third of the patients 
had definite evidence of heart involve- 
ment Following roentgenologic examina- 
tion, an additional number were suspected 
of having cardiac lesions. Only 8 per 
cent of the group were entirely free 
from heart disease. Children with chorea 
and other rheumatic symptoms developed 
cardiac disease in 67 per cent of cases 
with an additional number giving roent- 
genologic evidence of heart involvement 
The authors believed that chorea should 
still lie classified as a part of the rheu- 
matic svndnjine and that heart lesions 
ma\ he expected to follow in a relative 
high percentage of cases. 

Obesity has been mentioned as a 
coiupluation of thorea d\vo such cases 
have been rejioited leceiitly by K 
luans ^ Both of the i)atients weie 
gills, oiK^ veais of age and tli(‘ olhei 
b) \ rars of agt, at llu time of tlu* first 
attack of chor<<i, Duiiiig the 2 oi 5 
\t<i]s follow mg cliouM, lapid gams in 
wt'ight occurred so that b\ the age ot 

II \ e<u s both clnldien \\eu‘ deimitelv 
obt‘'>,e dluae was no dehnite evidence 
ot (hsluiution ot llu* ])ituitarv gland 

1 lie adiniiiistiMiion of thyroid extract 
caused a c onsi(U*rable i eduction in the 
weight o! both patuiits but it teiininated 

III the development of i t*currc*iu es ot 
choiea so that this therapv' was dis- 
coniimud and diet<u) measures alone 
weie t‘mplo}ed These* 2 ]>atients oc- 
cuired in a grou]) of 27 choiea patients 
'file leniainder of the children were 
not ()l)ese although 8 were above the 
e\i)ected weight for their age and 4 of 
these were gaming more rapidly than 
w^ould be expected. In the previous medi- 
cal literature are reports of 11 patients 
with obesity developing after attacks 
of chorea. It has been supposed that the 


lesions causing chorea may also involve 
parts of the central nervous system or 
other organs of the body which regulate 
metabolism or weight gain 

Treatment — Favorable results from 
the artificial fever therapy of chorea 
have been reported by C. H. Barnacle, 
J. R. Ewalt and F. G. Ebaugh.^**'^ Daily 
treatments with the Kettering hyper- 
therm w^ere given to 45 children until 
their body temperatures were raised to 
105^ F. (40 5*^ C.) for a period of 
2^/4 hours. Of the total group, 37 recov- 
ered completely and 8 were greatly im- 
proved by the treatment In a follow- 
up study of 44 patients it w^is found that 
36 had remained well, 4 had had recur- 
rences and the reinammg 4 luul shown 
marked iinprovemeiU of their s}mptonis. 
The aveiage number of tieatnients was 
shglulv more than 12 and tlie duration 
of tlu* therapv was 22 (ki} s as an average 
None of the child) (‘ii had lost their a])- 
petites or had anv diminution of weight. 
Delniuin occuiied 12 tinu's during a 
seru*s oi S()2 lu‘atnu*iits but tlu* <iuthors 
did not coiisidc*! llu* 1 1 c*<U nu*nt to be 
injuiious and lound no u*<ison to believe 
tint adv<uuc*(l ilu‘uin<itic c<nditis w<is 
anv c onti <iindic .ition lo tlu* tlic‘i.ip\ 
hc*vei llK*Mp\ v\<is iound to be s^itis- 
tiictorv in the tu‘<itnu*nt ol tlu* choiea 
patu*nts obsei ved bv F Sj)(‘ktc‘i and \ 
i\lc 1 >rv de * ( )f «l total of 8 childien, 
5 ies])ondc‘d wt‘ll v\ith a i<ipid subsi- 
deiK'e ol svni])toins t liu* othc*i w<as mod- 
erately impioved <ind the ic‘mammg 2 
did not lespond with c*lc*vations of tc‘m- 
])erature The fevt‘r was induced by 
radiant energy from 7 120- watt bulbs 
in a cellotex-lined box d he authors 
could see no advantage in this method 
of inducing fever over the treatment 
with typhoid vaccine, which was easier 
to administer and ])ro(liiced similar re- 
sults. 
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The experience of various clinics with 
artificial fever therapy has been reviewed 
recently by H. W. Kendell and W. M. 
Simpson A Expressions of approval 
have come from different parts of the 
country and the authors added a report 
of 5 patients of their own who benefited 
by the therapy. The ages of these chil- 
dren ranged from 11 to 14 years and 
1 to 11 treatments were needed to 
produce adequate results. The duration 
of the illness seemed to have been short- 
ened^ and no recurrences were noted 
during a period of 6 weeks to 4% years 
of observation Three patients had car- 
ditis and these as well as the other 2 
children had no complications from the 
treatment 

In a follow-up study of 99 chorea pa- 
tients who had received fever therapy, 
I. P. Sutton and K, G. Dodge^^<^ found 
that the progress had been materially 
better than that of an untreated control 
group One series of 48 treated patients 
who had been observed for 1 to 3 years 
was compared with a group of 23 un- 
treated jiatients A second senes of 51 
treated jiatients was compared w'lth a 
gr(>u]> of 37 untreated ones w’ho had 
lieen ol)ser\e(l fur 4 to 6 years. Heart 
disease, attacks of chorea and polyarth- 
iitis, and the deatlis, were considerably 
less freijiient in the treated groups of 
])alients The most marked differences 
betw’eeu the 2 groups were the higher 
])ercentages of jiol} arthritis and deaths 
from heart disease in the untreated 
senes luirther anahsis of the heart dis- 
ease 111 tlie 2 groups showed that al- 
though the incidence of cardiac lesions 
was not greath different in the 2 series, 
the seventy and extension of the patho- 
logical changes w'as much more marke<l 
111 the untreated ]iatients 

A fatal result from the use of fever 
therapy has been recorded recently by 
E. Friedman and C. J Stettheimer.^**^ 


A girl, 2% years of age, who w^as suffer- 
ing from gonorrheal vaginitis developed 
a circulatory collapse and exhaustion 
after the first treatment with fever pro- 
duced by an electrical inductotherm, and 
died within a few hours. Several other 
patients under their observation had suf- 
fered rather severely from the treatment 
and they believed that the dangers of 
any therapy of this sort should be thor- 
oughly understood by the clinician before 
It is recommended. 

Congenital Heart Disease 

Congenital heart disease was found 
m 105 instances of a total series of 1950 
autopsies of children, by S. Gibson and 
W. AI. Clifton. There w’-ere no dif- 
ferences in sex incidence but the cardiac 
lesions w^ere more numerous in the 
younger children. In 24 patients there 
had been no clinical evidence of the 
cardiac anomaly. Arteriovenous shunt oc- 
curred in 65 patients and the most com- 
mon lesion of this group w’as an auricular 
septal defect in 24 instances, wTile patent 
ductus arteriosus occurred in 17 and 
interventricular defects in 12. Combina- 
tions of the.se lesions were noted in the 
remainder of the group Clinical symp- 
toms of the auricular defects w^ere usu- 
ally absent although a s\stoIic murmur 
was noted in a few cases Patency of the 
interventricular septum was diagnosed 
before death 1)\ the presence of a harsh 
svstolic murmur heard best in the third 
interspace. The npical mu^nnlr^ of a 
patent ductus arteriosus were fre(iuently 
absent or limited to the sxstolic phase in 
younger patients In uiil_\ 1 instance ot 
the group of 17 patients was the t v pica! 
humming top murmur heard, and that 
m a ho} 11 \ears of age in patients 
W'lth an arteriuAenuiis shunt, other le- 
sions occurred frequently, and consisted 
chiefly of partial traiispusitajii of the 
great vessels and the tetrohigv of 1' allot. 
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In 7 patients, niongolisni accoini)anu‘d 
the congenital heart disease, and in iS 
instances (27 per cent) other congenital 
anomalies occurred elsewhere in the 
body. 

In a review of the subject of con- 
genital heart disease, T. J. Dry^^*^ has 
listed the abnormal findings which would 
lead one to suspect such cardiac ab- 
normalities. The symptoms included 
bruits, and thrills not accounted for by 
acquired lesions, which are most fre- 
cpently noted m infancy and remain 
fairly constant over a period of years. 
Cyanosis, polycythemia, clubbed fingers 
and toch usually indicate venous-arterial 
shunt Congenital heart disease may be 
suggested by unusual cardiac contours 
in the roentgenogram, e^peciall} such 
abnormalities as the prominence of the* 
pulinonarv artei\, a lack of prominence 
u{ the aortic Knob, shadows to tb<‘ right 
of the sieinum rnnnmg ui) tow<uds th(‘ 
right sita noclavicnlar joint ( mclicMtu ( 
of jKiMslciit light aortic arch) and 
ciosioii of llic nils { c oaia'tatioii of the 
aorta) 1 l\ ] h*i tciision in \onng ,idults, 
congenital *uiomalu‘s of tlu* ])atienl else- 
v\lit'ie in the body and snb<uut(‘ bacterial 
endo(arditi^ kvul one to st‘aich for lon- 
gtiiital lic'ari dis(‘ase d'he cTx'tiocardio- 
gnim will ]ndicat< dextrocardia witln'om- 
plete Situs trans\ersus hut otluawisc it 
r<irc‘l\ <l(Mnonstrates am of tlu* Ic^sions 
of Longtmtal heart disease, but m<i\ as- 
sist m the determination of the natuie 
ot the lesion Eourth lead lecords ma} 
also assist with the diagnosis hut pro- 
duce no evidence pathognomic of con- 
genital lesions. The prognosis of cer- 
tain lesions such as uncomplicated septal 
defects, patent ductus arteriosus, sub- 
aortic stenosis, and persistent rigli aortic 
arch is generally good except for the 
possibility of occurrence of subacute bac- 
terial endocarditis. 


An apparent increase in the blood 
velocity rate may result from the right 
to left shunt of blood in the hearts of 
patients with septal defects. The sodium 
cyanide test employed by J. McGuire 
and F. GoldmaiF*^^ in 11 normal pa- 
tients indicated that the normal time 
for the circulation of the drug was 10.6 
seconds, varying betw^een 9 0 and 14 5 
seconds In 5 children with cyanosis, the 
rates averaged 12.1 seconds In 3 patients 
with a clinical diagnosis of right to left 
shunt, probably clue to the tetralogy of 
Fallot, the rates were 3 8 to 4.8 seconds 
In 2 other such patients no reactions oc- 
curred and the rale of blood flow could 
not be measured. The authors concluded 
that this test of blood flow \elcjcity might 
he helpful 111 th(‘ diagnosis of doubtful 
cases of light to l(‘fl shunt m congenital 
IicMrt disease 

( oiupU‘tt‘ inlc) } ublioii oj the aoilic 
isllinnis with 1 1 aiisposu ion of the great 
<Lrti‘iu‘s was noted in an mhiiit, 3 weeks 
of agc% In L I*, llainliuiger, 
tlmuii! s\ nij)|()iiis w(‘ic d(*(*p cyanosis 
of ihc ui)])(‘i t‘\ir(‘nnt ICS t \tc*nding to 
the lc\c‘l just below tlu iiinlulieus and 
less cwuiosis of tlu* l<‘gs, strong pul- 
s<iiu)n in the legs <in(l amis, roentgeno- 
logic c‘\i{UuK(* of tanlhu c'lilargenient 
with a ihiiiow iiortu shadow ,ind no pul- 
monapy conus, and tmally an electro- 
c ardiogiaphic tiacnig showing a T-vvayc 
of low <implitu(le in LcmcI I At autopsy, 
ii was noted that the aoit<i arose from 
the right yentricle, gayc* rise to the in- 
nominate, lelt carotid and suhcLivian ves- 
sels and lli(‘n was oc‘cIndc*d hb'om the 
left venlncle emne <l yc'ssel whudi gave 
off the 2 ])ulmonaiy arteries and con- 
tinued as the descending aorta The 
pulmonary veins emptied into the left 
auricle Thirteen instances of complete 
atresia of the aorta have been reported 
in the literature previously but in only 
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1 other was there a transposition of 
vessels. 

The incidence of organic heart dis- 
ease among pupils of San Francisco 
schools has been found to be 0.37 per 
cent, by J. J. Sampson, A. Christie and 
J. C. Geiger.^'^^ The same percentage 
was noted in a diagnostic clinic and in 
a sample of about 13,000 school popu- 
lation. jMore than half of the clinic pa- 
tients and slightly more than a third 
of the school sample with organic heart 
disease owed the condition to congenital 
lesions which indicated a relatively low 
incidence of rheumatic heart disease. No 
differences occurred in the sex distribu- 
tion, and the incidence of the rheumatic 
heart disease was greatest in children 
13 to 15 years of age. 

Hypertension 

A study of a group of children with 
elevated blood pressures by H. 15. Taus- 
sig and Af S. Hecht^^'^ seemed to indi- 
cate tliat rheumatic fever might be an 
etiologic factor Diastolic jjressures abo\e 
were considered as cMdence of h_\- 
()crtensi(>n In a senes of 37 children 
w^itli tills condition, no cause for the 
!i_\])t‘i tension could he discovered other 
tlian a ])rolonged infection with 1 of the 
inanifcstations of the rheumatic vsyn- 
droine In anotlier senes of 12 rheu- 
iiutK jiatients the blood pressure read- 
ings varied over wide limits and the 
significance of the elevation could not 
be determined except that these children 
also had the common background of 
iliciimatK infection In all of the 4b 
clnldien, there was a tendency for the 
li\ ])ertension to occur after the age of 
10 vears and with the onset of puberty. 
At this ])eriod hypertension has been 
observed wath considerable frequency in 
normal children but any such case seemed 
wT>rthy of repeated observation wdth the 
chance that rheumatic fever could act 


as an etiologic or contributing factor 
in producing a permanent elevation of 
blood pressure 

Cardiac Complications of Acute 
Hemorrhagic Nephritis 

The cardiac complications associated 
wdth acute hemorrhagic nephritis have 
been reviewed by AI. I. Rubin and AI. 
Rapoport.^i*^ In a series of 55 patients 
W'ith nephritis, 14 showed some evi- 
dence of myocardial damage It w^as 
questionable W'hether the toxic or in- 
fectious process wdiich w'as demonstrable 
in the kidneys may have produced simi- 
lar changes in the heart muscle or 
whether the accompaining hypertension 
caused mechanical strain on the m\o- 
cardium. Autopsies on patients with 
nephritis have demonstrated myocardial 
changes in some instances. 

In the patients observed by the authors 
there w^as no direct relationship between 
the amount of cardiac damage and the 
severity of the nephritis nor W’as there 
any difference in the duration or out- 
come of the nephritis m patients w’ho 
showed cardiac involvement and those 
who did not In 2 instances the patients 
died during the course of nephritis wntli 
symptoms of acute heart failure. All but 
1 of the nephritic children recuv'ered 
from their nephritis and had no residual 
evidence of heart disease One patient, 
who had evidence of some permanent 
cardiac damage, also had a chronic hem- 
orrhagic nephritis. 

Treatment — ^The treatment of ne- 
])hritis ])atients with lieait mvolv^ement 
differed somewhat from the routine ther- 
apy of nephritis alone Intramuscular in- 
jections of magnesium sulfate solutions, 
and digitalization seemed to be espe- 
cialh indicated m the cardiac patients 
Morphine and oxygen were employed 
fieely when severe cdnliac failuie oc- 
curred. The amount of fluid allowed was 
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made dependent upon the degree of hy- 
pertension and the amount of cardiac 
involvement present. As a rule, the fluid 
intake was limited to 750 to 1000 cc, 
daily when the blood pressure was ele- 
vated. 

Paroxysmal Tachycardia 

Paroxysmal tachycardia in a newborn 
infant has been reported by L M. Taran 
and K. G Jennings. The rapid heart 
rate of 250 to 300 per minute developed 
on the eight day after a difficult delivery 
by \ersion. The tachycardia was nodal 
in origin and vagal stimulation b} reflex 
methods or by drugs seemed to have no 
effect on the rate The administration of 
digitalis in the form of digifolm gave 
the best results in reducing the rate to 
more normal figures and in re-estah- 
lishing a nornul rh_\tliin. The patient 
rec()\ered and was in good health at 
23 months of age In a review of the 
puwiotis literatUM* t!K‘ aiitliois found 
tliai 52 cases of ]),iro\\ sinal taclu c<ir(li»i 
laid been ie|)(nle(l in clnldrt‘ii between 
tlu‘ ages of 4 (la\s ami 1^ \(‘ais, with 
iiff siginticaiit <ig(‘ or sex disti ibutioii 
( ong(*nital lieait discvise <iml inUxtions 
nucIi <is iiH'asU's «aii<I jieUussis seemu'd to 
be possible piedisposing causes 1'he most 
tre(|iu‘nt s\niptoms of the condition were 
(hspnea. e\<inosis and cardiac (lilat<ition 
.iml the atih\thnii<i was more fi e(|iieiitl\ 
auiKuIar than nodal or ventruulai in 
< >i igin 

Pericarditis 

IVncaiditis ocTurnng in an iniant 3 
weeks of age has been obsersed h\ [. 
Wolff \fter an operation for pyloric 
stenosis the infant developed pneumonia 
and empyema. Pericardial fluid was de- 
tected before death and autopsy showed 
the presence of pericarditis. In previous 
cases, pericarditis following septic dis- 
eases had been noted, and the important 
clinical manifestations were a softening 


and impurity of both heart sounds, as- 
sociated with other evidence of cardiac 
failure such as cyanosis and liver en- 
largement. 

A diagnostic sign of acute fibrinous 
pericarditis, consisting of a high pitched 
murmur of a bleating quality has been 
noted by Iv[. AI. Alahner.i'^^^ The mur- 
mur seemed loudest in the apical region 
where it displaced the systolic endo- 
cardial murmur and was transmitted to 
the axilla There was a tendency fur this 
squeaking murmur to appear and disap- 
pear at intervals In 1 2 children 3 to 11 
years of age, this murmur was noted 
from 2 weeks to 2 years before the fric- 
tion rill) occurred or the signs of peri- 
cardial effusion (levelojied The mortal- 
ity oi this senes of 12 iiatients was high 
(33 per cent) and it seenu^d likely that 
the occiincsicc^ ol this tvpc* oi murmur 
rei)iesenling lihi iiious ])erKMrditis was 
nl graxe ])iogii()stu siginfKance. 

Psychological Hflect of Heart 
Disease 

1 Iu‘ psullologUcll (dlcHt of lltMlt (hs- 
(Mse on cliildum ol adoU^scimt <ige has 
l)t‘(‘ii the sul)f(U of a H‘])oit hv 11 !> 

Silver ^ lie sekattsl foi studv a group 
ot 21 gills l)(‘tvveeii the* ag(‘s oi 12 and 
IS venis who W(‘r(‘ K^siding in an insti- 
tution 1 hev had v«irdi<u lesions oi varv- 
mg seventv hut the gieat luajoiitv were 
able to l(Md fanlv activi* lives without 
any distu‘ss and thmr inttfiligenc c‘ lev'els 
vveie within the noiiiKil i«ing(‘ d 1 k‘ meth- 
ods oi investigation hkIikUhI a complete 
social service histoiy, inteivuwvs with 
the parents and childien sc^paiatelv and 
objective tests such as “The Adjustment 
InvTiitory of Pell and the “Personality 
Schedule” of Thurstone The author con- 
cluded that the presence of the heart 
disease in this group of girls had not 
had any adverse effect on their con- 
duct or social adjustment Factors which 
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might produce such difficulties seemed 
to be the sense of guilt developed by 
many parents because of their children s 
affliction and because of their fear of the 
cardiac condition so that they tended to 
set up overprotective measures for the 
children. Institutional life apparently 
helped to eradicate abnormal conduct of 
the patients and provided for them a 
means of proper adjustment. 

Rheumatic Fever 

Course and Prognosis — The out- 
standing characteristics of 306 children 
and young adults with rheumatic fever 
who have died have been studied by 
E F. Bland and T. D Jones.i52 No 
patient w hose rheumatic fever developed 
after the age of 21 years has been in- 
cluded in the series, and most of the 
patients were S to 18 years old Of the 
total group, 250 (82 per cent) died as 
the result of their rheumatic infections 
and the remainder from other causes. 
\uto])sies w'ere performed on 74 pa- 
tients In ^4 per cent of the entire group, 
cardiac disease was present from the 
time of the onset of rheumatic s}mptonis 
Death occurred wn’thm 5 years after the 
onset of the illness m 62 per cent of 
the patients hut no relationship between 
se\ent> of rheumatic fever and the age 
of onset could be found A history of 
ai thritis was common m this group of 
patuiits ])nt it frequentlc was very mild 
in t}])e and was a less prominent feature 
than <il)(loniinal or precordial pain in pro- 
ducing discomfort. Chorea w'as not a 
common preceding symptom and rheu- 
matic nodules, although often found upon 
careful examination, seemed to have no 
liearmg on the prognosis Carditis, mani- 
fested by enlargement, murmurs and con- 
gestive failure, w’as the most constant 
finding. Pericarditis, evident from clini- 
cal findings in 35 per cent of a group 
of 135, w^as found at autopsy to be 


present in acute forms in 55 per cent 
and in chronic or acute forms in SO 
per cent. Electrocardiograms gave little 
prognostic help although, m this series, 
delay in conduction time w^as noted in 
40 per cent of the group, and auricular 
fibrillation in 18 per cent. Pulmonary 
lesions occurred in 28 per cent and 
hepatic involvement w^as noted in every 
patient, wdiich w^as manifested by de- 
struction of hepatic cells, hemorrhagic 
areas and deposits of fibrin. These 
changes suggested the presence of a se- 
vere toxemia in addition to the acute 
congestion. 

A decrease m the incidence and recur- 
rence of rheumatic fever attacks at the 
age of puberty has been reported by 
Leonard A series of 500 patients 
w^ere analyzed and 358 (71 per cent ) 
were found to have developed heart 
lesions. Chorea, characteristic pol\ arth- 
ritis, subcutaneous nodules and active 
rheumatic heart disease w^ere emploved 
as criteria of rheumatic infection The 
initial attacks occurred most frequentl\ 
at ages of 5 to 11 )ears and there was 
a sharp drop in the rate of initial attacks 
and the deveIo])ment of heart disease 
at the ages of 13 to 15 tears which was 
taken as the period of ]>nhert} A group 
of 60 patients had 2 or more attacks but 
the recurrences m this series greatlt 
diminished at the age of pubertv Fur- 
ther analtsis of a group of 108 patients 
followed for 5 to 13 tears indicated that 
the annual rate of recurieiices oter an 
age tienod of 7 to 17 tears liad lallen 
gradually. Rather than heliete that chil- 
dren detelop an imniunitt to rheumatic 
fever during adolescence, tlie author was 
inclined to beliete that secondary attacks 
usually follow' closely iqion the initial 
attack and a gradual decrease in siis- 
ceptihiht} occurs with acltancmg age 
The knowledge that improvement of 
rheumatic heart disease may occur at 
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puberty may be of value in the prog- 
nosis of the disease. 

The prognosis of patients with mitral 
insufficiency or potential heart disease, 
has been reviewed by J. A. Boone and 
S. A. Levine.^ They were able to ob- 
serve 225 adolescents and young adults 
for an average period of 9 6 years Only 
S patients of a group of 166 with poten- 
tial heart disease developed permanent 
valvular lesions, and half of this number 
had had subsequent rheumatic attacks 
after the initial observation. Of the pa- 
tients with mitral insufficiency at the 
time when they were first examined, 58 
per cent remained unchanged, and 42 
per cent developed mitral stenosis or 
aortic insufficiency J^atieiits with a his- 
tory of chorea alone developed cardiac 
lesions in about 7 ])er cent of cases; 
those with rheumatic fever alone in about 
10 per cent, and with combined infec- 
tions ill about 18 per cent A ^malI group 
of U) p<itRnts with heart disease had 
IK) pi e\ lolls histor} of chouM ot an\ 
other rheuinalK s\in])loms 

Etiology — 44i<‘ mandVstatioiis of tlu* 
iheumatK Miidionu' ina\ be indiui'd In 
oilier diseases l>t‘ss (omnion among tlu‘ 
ie])ortc*d predisposing infetlioiis oi this 
l\p( hiis been di])btheii<i 1 m\(‘ instaines 
ha\c‘ b<*en rejioitt^d In 11 U llnberd’’'* 
who obser\t(l thorea or <irthriti^ (knelo]) 
immediately after attacks of diphtheria 
riiret* children, 8 to 0 \eais of age, 
<le\e!o]) ])ol\ arthritis within 1 to f) weeks 
alter the onset of di])hthena ( )ne had 
had a previous arthritis T\m) other 
clnldien, 10 to 12 \eais of age*, (levc‘I()])ed 
chorea 11 to 13 w’eeks aftei the diph- 
theria infection. It was questionable 
whether the diphtheritic antitoxin had 
been responsible for the development of 
such rheumatic symptoms. Since not all 
of the patients had received this form 
of treatment and the interval between 
its administration and the occurrence of 


joint pains and chorea was so long in 
many cases, the author was inclined to 
believe that the diphtheritic infection it- 
self had provoked the rheumatic dis- 
ease. 

Blood cultures of a series of rheumatic 
patients yielded negative results in the 
investigation of C. J. Leslie and M. J, 
Spence ’ The series included 22 pa- 
tients with active rheumatic infections, 
4 wnth chorea, 9 patients with other 
illnesses and 8 healthy individuals. Patho- 
genic bacteria were recovered from 1 
rheumatic patient and from 1 of the 
healthy control patients but the evidence 
indicated that these microorganisms were 
contaminants \ anous other bacteria 
were recovered after manipulation or 
subculture of tlu* initial culture material 
hut the authors concluded that there was 
no (lelinite (‘videiice of hacterenna in 
then senes of jiatients. 

Diagnosis— C onsi(l(*ral)le iin])ortance 
luis l)(*en attached to the nit entity oj the 
fust heait sound in relation to the con- 
duction tinu* 111 tiu* diagnosis of heart 
dise<is(* 111 clnldien In J I) Keith 
\ dc*la\ 111 the* conduction time with a 
\*~\\ int(‘r\al of 0 18 sc‘coiid oi more 
tendc'd to cause a diminution in the 
int(‘nsit\ of (h<* tiist luMrt sound In 37 
])atu‘nts with liist attac'ks of acute* rheu- 
matic fever <dl of whom had a ])ro- 
longed conduction time, there* was marked 
diminution in the intensity of the first 
simnd, and sometimes the sound was 
almost inaudible There was little rela- 
tionshi]) hetwe‘en the qinility of the first 
sound and vaiialion in the* I’-R inteivals 
of less than 0 16 second. It must be 
borne in mind that certain other factors 
may dimmish the intensity of the first 
sound, such as thickness of the chest 
wall, pulmonary emphysema, pericardial 
effusion, or myocardial damage, but most 
of these conditions are rare in children. 
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In another series of 25 patients who 
had had more than 1 attack of rheumatic 
fever and conduction times of 0.18 sec- 
ond or more, the first sound was very 
much diminished in intensity in all but 
4 patients. The P-R interval could be 
predicted with a considerable degree of 
accuracy by the intensity of the first 
heart sound and the author believed that 
it was of more importance than the mur- 
murs themselves. Since the first sound 
probably is valvular in origin, the in- 
tensity IS produced by rapid changes in 
pressure between the ventricles and 
auricles causing the valves to snap shut 
quickly. Any delay m the conduction 
time within the heart probably allows 
slower changes in aunculoventricular 
pressures and the mitral and tricuspid 
valves are partly closed before ventricu- 
lar systole begins so that the final clos- 
ing of the valves produces a much dimin- 
ished sound 

The importance of careful determina- 
tion of hcatt .s/jc as a more valuable 
diagnostic sign than the cardiac murmur 
has been stressed by M G. Wilson 
Transverse enlargement of the heart, de- 
termined by percussion or the roent- 
genogram, should be supplemented b} 

1 oentgenologic examinations of oblique 
views of the heart. In only 65 per cent 
of ])aticnts with valvular lesions could 
enlargement l)e detected from frontal 
views only as compared with 100 per 
cent from oblique and frontal roent- 
genograms Tn a group of 57 patients 
with congenital heart lesions, the mur- 
imiis changed m <iuahtv and transmis- 
sion over a peiiod of years but the car- 
diac silhouettes remained the same In 
children with murmurs of doubtful sig- 
nificance (accidental or benign mur- 
murs) regression of physical signs oc- 
curred in 36 per cent of instances but 
the roentgenologic examination of the 
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heart showed some abnormality in all 
but 5 patients. 

In children with acquired heart dis- 
ease, the murmurs were even more in- 
constant. Of a group of 179 children with 
murmurs of mitral insufficiency, changes 
m physical signs occurred in 89 per 
cent of cases, and in a series of 135 
children with mitral stenosis, the mur- 
murs changed from time to time in 46 
per cent of cases. During this time car- 
diac enlargement was noted more con- 
stantly and in some patients the size 
and configuration were abnormal in some 
instances even though no characteristic 
murmurs were heard on jjhysical exam- 
ination. 

The author concluded that roent- 
genologic examination should always be 
included as a routine procedure in the 
diagnosis of cardiac conditions and it is 
possible that cardiac lesions might be 
discovered in a larger number of chil- 
dren than could be detected from physical 
signs alone. 

The fourth lead electrocardiogram in 
children has been found to be of some 
\aliie by F. Dwan and M. J. 
Shapiro In a series of 72 children 
with rheumatic heart disease, myocardial 
damage could he demonstrated in 36 per 
cent of the ])atients b\ the 4 lead trac- 
ings and 111 onlv 29 per cent when the 3 
comentional leads were emplovec! The 
fourth lead tracings of 33 children with 
congenital heart diseaNC gave no more 
information than had been obtained 
from the nrdmarv 3 leads lujiir lead 
electrocanliogi aiiis which were made* 
dailv for 10 davs on 4 ]»atieiits with Niib- 
acute rbeiimatR heart disease, gavt‘ con- 
stant results from dav to da_v The 
standard technic fcR taking fourth lead 
tracings in which the right arm electrode 
is placed on the anterior part of the 
chest and the left arm electrode is placed 
on the back w’as compared with the 
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method in winch the left arm electrode 
was placed on the leg instead of the 
back The latter procedure is an easier 
method because it eliminates the difficulty 
of adjusting the electrode on the back 
of certain patients who are confined to 
bed but It seemed to be less accurate 
in a series of 8 patients because the 
tracings tended to assume the char- 
acteristics of the conventional leads. The 
authors urged that standard methods of 
obtaining fourth lead tracings be adopted 
so that the results of various clinics may 
lend themselves to more accurate corn- 
pan s( ms 

Skin Lesions — A frecpicnt skin mani- 
festation of rheumatic fever is ervtliema 
marginatum or er} thema annulare C 1> 
Pt*rr\^‘’^’ helic\es tliat the eruption is 
sp(‘cific of iheumatic disease lie has 
()l)sei\ed 13 stall ])atients, all children 
under If) \ears ot <ig(* 'Flie eiNlhema 
was <i less Irecjiuml manifestation than 
lli(‘ snbe ut<iiUN)ia nodiiU's riu‘ clnirac- 
tc'iistu's of the* c‘iu])tion wc'ie <i (iKnl<ii 
design which tended to sprtMd, l(M\nig 
h(‘hiiid It (lUMs ol normal skin I'lu* 
most usual site's wei( th(' .ihdonu'ii <m<I 
clu'st ,ui(l It occasionalh occtined on 
tln' liinhs l)ut larc'U on the' t«ic(‘ 1'lu‘ 
c'luptioii irc'rjueiitl} <ippc‘are(I at the' Ik' 
ginning of <in att<ick of iheumatic fe\(‘i 
l)Ut was not('(l at .in\ time' (luring tlu^ 
infection \s a rule, the rash <ip])CMrc‘d 
when tlic' p,itu‘nt was making clinical 
iiiipro\ c'lnent and it sec'iiu'd to lie a good 
piogiiostic sign 

riie incidc'nce of nodules m patients 
with rlieuimitic fever seems to \arv in 
(Iitferent ])arts of the United States and 
hhiro])e The figures collected b\ II 1 
(i Anderson"^ showed that in London 
they are obser\ed m 10 to 50 per cent 
of such patients, and in New York City 
in 11 f)er cent. In his own series of 114 
rheumatic children from North Carolina 
and Virginia, the author found nodules 


in 9 instances and 2 others had had a 
history of such lesions, making a total 
incidence in that locality of about 10 
per cent. 

Treatment — A stock filtrate of 
streptococus hemolyticus was em- 
ployed in the treatment of 34 rheumatic 
children by \k P. Wasson Injec- 
tions of small amounts were given at first 
and were followed at weekly intervals 
with 12 doses of increasing potency. 
After this period of time doses of 
moderate size were administered each 
month The follow mg }X‘ar the same 
treatment was repeated In a senes of 
34 children with rheumatic infections, 
the course of the disease seemed milder, 
their general condition better and the 
recurienc(‘s and exacei hations of the dis- 
ease wer(‘ much Ic'ss than thost‘ of a con- 
trol gloU]) 

Not onl\ did sull<iinl.mi]d(‘ pioduce 
no lu'net'Kiu! lesults u\ tlie Uuldren with 
1 lieum<itic f('\(‘i ti cMt(‘(l 1)\ I) h Massell 
and r I) join's’*’* lint s(‘\('i(' reactions 
occurrc'd so luMjiK'iitlv tlial tlu‘ drug 
sec'iiu'd to h(‘ ( onfi (nndu (}/('(/ Vhr senes 
of s<S ])<itk'nts incliKh'd P) inoderat(‘I\ 
to scw('rc‘l\ ill (liildit'n, 2^ rc'cc'iit eon- 
xalescents ,md 17 iii ni.ictixt' stage's of 
the disease l\<ishes and f('\t‘r weie the 
most lu‘(|iK‘nl u'<Ktioiis which followed 
the admmisti atioii of sulfanikmnde m 
iintail dosc's ot () to 7 giaiiis jxu* 10 
pounds (07 to 113 nig pei kg ) of body 
weight for the fust 24 liouis and 4 to 5 
grains therc^after Tlu' cliildu'n with acute 
forms of the disc'ase dexc'Ioped rc'aetions 
more frecpientl) than the (|mescent 
groups and of the tot<il senes of 58, 53 
per cent developed some form of un- 
favorable response In no case, either 
in the group with rlieumatic carditis or 
among patients with chorea, did the 
medication relieve the sym])t()nis or hasten 
the recovery from the infection. 
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l/itamhi C levels in the blood of 25 
children with acute rheumatic fever were 
slightly lower than the average figures 
for 125 normal children examined by 
A. D. Kaiser. Children with other 
types of acute infections frequently had 
smaller amounts of the vitamin than the 
average amounts of normal patients. Pa-^ 
tients who were convalescent from rheu- 
matic infections tended to have normal 
amounts of vitamin C and there has 
been no evidence produced that the ad- 
ministration of cevitamic acid will pre- 
vent rheumatic disease or hasten its cure 
but apparently such a patient needs the 
vitamin and its administration is gener- 
ally recommended in cases of rheumatic 
infection. 

Larger aunjunts of vitamin C are ex- 
creted in the urine of children with 
rheumatic fever than m normal groups 
of the same age» according to the investi- 
gations of J D Keith and £. M Hick- 
mans Children receiving diets con- 
taining about 40 mg of ascorbic acid, ex- 
creted vitamin C in various amounts with 
an average daily figure of 9 7 mg. Older 
children excreted more than younger 
ones, ])nt wide variations were noted 
I’hildrcn with active rheumatic fever ex- 
creted more than the average amount of 
vitamin C and during conv^alescence their 
output returned to normal figures The 
excretion could be increased by the ad- 
ministration of sodium salicvlate, sodium 
bicarbonate and by induction of fever 
with injections of typhoid fever vaccine. 
There was some evidence that the stores 
of v’ltamin C were lower than av’erage 
in rheumatic fever j)atients but no con- 
clusion could be drawn that the infection 
was a result of this vitamin deficiency 

Diets of high nutritional value 
hav^e been advised for children with rheu- 
matic heart disease by S. E. Sadow, J P. 
Hubbard and T. D. Jones. One group 


of 17 rheumatic children were given 
normal hospital diets and the other group 
of similar size received special food 
which had a 37.5 per cent higher caloric 
value and added vitamin content. Over 
a 6-month period of observation the ex- 
perimental group made a greater weight 
gain than the control series. No other 
beneficial action on the course of the rheu- 
matic infection was noted, but w^eight 
gain in itself has usually been considered 
as a favorable sign in the course of 
rheumatic fever. 

A statistical survey of the influence 
of tonsillectomies on rheumatic infection 
has been made by R. Ash Of a total 
number of 521 patients under observa- 
tion, 96 had had their tonsils removed 
before the time of the initial rheumatic 
infection and 425 had not been operated 
upon. When the 2 groups were compared 
ill respect to the course of the infection, 
the mortality rates, and the reactions of 
the patients whose tonsils w'ere removed 
m later years, no beneficial results from 
tonsillectomy could be discovered, espe- 
cially when the natural differences of 
age, sex and race between the 2 groups 
were taken into consideration. The earl} 
removal of tonsils did not seem to delav 
the time of the initial infection nor did 
later tonsil lectonn prevent recurrences of 
rheumatic manifestations and the de- 
velopment of cardiac disease. When 
the tonsils were removed shorth after 
the initial attack of rheumatic fever 
wLiIe the disease was still in its active 
state, the number of exacerbations wms 
greater than when the tonsils were re- 
moved in a later i)enod The author 
concluded tliat the onlv indication foi 
the removal of tonsils m rheumatic pa- 
tients was a history of freijuent infec- 
tions at that site and then the operation 
should be performed at a time when 
there is no evidence of activitv of the 
rheumatic infection 
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INFANT FEEDING 

By Waldo E* Nelson, M.D, 


Breast Milk — R. M. Tyson, E. A. 
Shrader and H. H. Perlman^^s have 
attempted to determine whether certain 
of the laxative drugs may be trans- 
mitted through breast milk to the infant 
with any resulting effect upon it. By 
chemical analysis they could find no trace 
uf phenolphthalein, calomel, senna, or 
rhubarb in breast milk after adminis- 
tration to the mother In some instances, 
however, a laxative effect was noted in 
the infant after the administration of 
phenulphtlialein, calomel or senna to the 
mother L)n the other hand, both aloin 
and cascara were detected in the breast 
milk m a significant number uf instances. 
In 87 5 per cent of the infants who re- 
ceived the milk with the positive aloin 
test, there was no evidence of any laxa- 
tive etfect ( ascara. however, showed 
lH»th cliemical and c'limcal evidence of 
ti.msmission In the wist* oi ihubarb, 
tlieu was 11(1 cluaiiRal cn clinical evi- 
deiit'c whaUveriif traiisiiiissujn 

Fat ~i limcal c\p(*nence in tlu* feed- 
ing of iit'vvborn <uid yn'cmatun* inlants 
with <i formula in wliuh virgin olive oil 
was substituted tor butler tat, has been 
K'poited bv M r, Bbitt and 11 
Hams rills studv was based on the 

work of Holt and his coworkers, in 
winch they dt'inonstrated that the iin- 
satuiated long chain, fatty acids, such 
as those found m olive oil, were better 
absorbed than the more saturated <icids 
oi C(jw\s milk lat The food emplovecl 
m tills studv was a ])owder inaiketed 
under the name of “Okie’' by i\Iead 
Johnson and Company. Its composition 
IS approximately as follows: Skimmed 
milk 40 6 per cent; virgin olive oil 17.5 
per cent, dextrimaltose 31.7 per cent, 
calcium caseinate 10.0 per cent, mineral 
ash 3.0 per cent and halibut liver oil 0.1 


per cent. It has a caloric value of 134 
per ounce (3% l^vel tablespoons). In 
preparation for feeding, 1 ounce of 
powder was added to 4 ounces of water, 
or 1 oiince added to 6 ounces of water. 
The more concentrated preparation has 
a caloric value of 27 per fluid ounce and 
the less concentrated of 19 calories per 
fluid ounce. The more concentrated 
preparation has tlie following approxi- 
mate composition : 1 b’otein 4 7 per cent ; 
fat 3 7 per cent, carliohydrate 10 7 per 
cent, aii<l mineral ash 0.7 per cent; and 
the 19 calorie product approximately, 

protein 3 3 ])er cent, fat 2 6 per cent, 
carl)ohvdrate 7 6 per cent, and mineral 
asli 0 5 ])ei cent. The growth and de- 
velopment of the infants fed ‘"Olac” com- 
])are(l favorablv with that of similar 
infants fed human or evaporated milk. 
File authors concludi* that Olac has 
jiroved satisfactorv as an initial food 
for prematnn‘ infants <m(l is r(‘Com- 

meiidi'd as ,i i (»mpl(‘nu*nt<ii v^ fet‘(ling for 
l)(>th nuimal <in(l ])K‘matuu“ infants 
Sugar 'I'lic i.itcs abs( )i ])ti( >11 of the 

v<irious sugai s used m infant feeding 

have* been m(‘<isuu‘d bv F \V Sclilut/, 
K Knott, j H (ii'dgotid and 1 

I.oeweiislamm * ‘ Flu infants bad a 
greater toleranu* for glucose than did 
the children, wink* k*vulos(* gave some- 
what similar results foi the* 2 age groups 
The highest blood sugar curves were 
obtained wnth glucose*, d(‘\ti imaltose, and 
Kaio, while lioiu*}, siunosc*, U'vulose, and 
lactose were* nc*\l in onk'i Honey <ii)- 
])eared to have s])ccicil advantages foi 
infants, because, with the c*xception of 
dextrose, it was al)sorl)e(l most quickly 
during the first 15 minutes following 
ingestion, yet it did not flood the blood 
stream wnth exogenous sugar. It also 
maintained both a steady and slow de- 
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crease in blood sugar until the fasting 
level was again reached. The authors 
suggest that because of its widespread 
availability, palatability, and digestibility, 
it should have wider use in infant feeding. 

Pasteurization — According to J. C. 
Geiger and C. Davis^'^^ the phosphatase 
test of Kay and Graham is efficient for 
the determination of the adequacy of 
pasteurization of milk. For the benefit 
of those physicians who may be interested 
in this practical public health aspect, the 
technic of the phosphatase test of Kay 
and Graham is detailed below. The test 
as described by Geiger and Davis is as 
follows : 

1 To 10 cc of a buffer substrate solution 
(1 tablet containing disodium phenolphosphate 
and sodium barbitone is dissolved in 50 cc of 


water) contained in a 25 cc. stoppered test 
tube, add 0.5 cc of the milk and mix thor- 
oughly. 

2. Add two drops of chloroform, stopper 
the tube and incubate at from 98.6“ to 100.4“ F. 
(37“ to 38“ C.) for 1 hour. 

3. At the end of this time, add 4.5 cc. of the 
diluted Folin and Ciocalteu reagent (1 volume 
of reagent to 2 volumes of water) mix, allow 
to stand for 3 minutes and filter. 

4. To 10 cc. of the filtrate, add 2 cc. of the 
sodium carbonate solution (14 per cent anhy- 
drous sodium carbonate), mix thoroughly and 
place in boiling water for 5 minutes and again 
filter. 

5. Compare the color of the filtrate in a 
13 mm. tube with the Lovibond standard 2.3 
blue glass in the ‘‘Limitester.” 

If the color of the filtrate exceeds that of 
the standard glass, it may be safely assumed 
that the milk has been improperly pasteurized ; 
that is, the temperature has been too low or 
the time of heating too short 


JUVENILE DELINQUENCY 

By Robert A Lyon, M D 


In a review of 1660 cases referred to 
tht‘ C alifornia Bureau of Juvenile Re- 
scan li between the years of 1929 and 
1934, N. bVnton and R Wallace^'^- 
found tliat personality and behavior prob- 
lems were more frequent abnormalities 
than (leluKiiiencv The relative frequency 
of tlu‘ various tvpes of patient are listed 
in the following tables 

Etiology — The influence of home cn- 
viroujuent on elementary school children 
vvlio liave had behavior difficulties has 
been investigated bv M. C. Hardv 
Inform, ition for the study was obtained 
from school teachers, jiarents and pupils 
A senes of 144 poorlv adjusted children 
wen* compared with 110 well-adjusted 
ones and, m summarzmg the results, 
the author observed that in the homes 
of the maladjusted patients it was com- 
mon to find the parents in poor health 
or that the parental relationships had 


The Classification of Children's Problems 
AND Their Rel.\twe Frequency in the 
Clinic Sfrvtce of the California Bureau 
OF Juvenilf Rfsfarch 


Rank 

Frequence 

Per Cent 

1. 

Pcrsunahtv Problems 

380 

22 89 

2 

Behavior Problems . . . 

. 267 

1608 

3 

Delinquency 

242 

14 59 

4 

Predehnquencv 

212 

12 77 

5 

Mental deficienc) 

2l)(. 

12 41 

() 

Difficulties with Sch( 

M )1 



Subjects 

178 

10 72 

7 

Miscellane(»us Problems 

. 122 

7 35 

8 

Afeiital Diseases 

53 

3 19 


Total 

lOtiU 

KIOiM) 


{ I hi\enile Ke*^t*arth Cl 144 iJuhj Un7 > 

been bn)ken by divorce or separation, 
and employment of the mother outside 
of the home. In these homes the average 
age of the mother was lower than normal, 
and wide disparities of age often cx- 
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TABLE I 

Incidence of Symptoms and Problems Among 795 Cases Arranged in Order of Rank 




(N = 610) 
Boys 

(N = 185) 

Girls 

(N = 795) 
Total 

Rank 

Symptoms and Problems 

Fre- 

quency 

Rate 
per Case 

Fre- 

quency 

Rate 
per Case 

Fre- 

quency 

Rate 
per Case 

1 

Inadequate family relationships 

1408 

2 31 

476 

2.57 

1884 

2 37 

2 

Problems of discipline and aggressive- 
ness . 

917 

1 50 

232 

1 26 

1149 

1.45 

3 

Educational maladjustment (other 
than discipline) 

Problems of immaturity 

885 

1 45 

257 

1 39 

1142 

1 44 

4 

784 

1 28 

245 

2 31 

1029 

1 29 

5 

Disturbances of emotional develop- 
ment and mood . 

577 

0 95 

189 

1 02 

756 

0 97 

6 

Antisocial behavior 

584 

0 96 

127 

0 69 

711 

0 89 

7 

Problems of social adjustment 

386 

0 63 

111 

0 60 

497 

0.63 

8 

Faulty parental attitudes toward child 

296 

0 49 

111 

0.60 

497 

0 63 

Q 

Nervous disturbances and sleep dis- 
orders 

294 

0 48 

105 

0 57 

399 

0.50 

10 

Detects of physical well-being, appear- 
ance, and activity 

280 

0 37 

78 

0 42 

303 

0 38 

11 

Withdrawal tendencies 

225 

0 M 

78 

0 42 

303 

0 38 

12 

E( onomic problems 

184 

0 30 

5S 

0 30 

239 

0 30 

H 

Problems related to sex . . 

168 

0 28 

n 

0 39 

241 

0 30 

14 

Speech problems 

119 

0 20 

49 

0 2f) 

168 

0 21 

IS 

Problems ot hereditary mental disease 

87 

0 14 

29 

0 U) 

116 

0 15 

If) 

S\ mptums ot neurosis or psyi hosis 

8 

0 01 

10 

0 Of) 

18 

0 02 

[ 


7202 

11 81 

22S1 

12 17 

94 

11 89 

(J hucnilt* Rejie*trch J1 177 f Ful\ j UM7 ) 








i^^e(l httwccii father and inotlua', and 
fniall) tlLit the number of siblings was 
gieater lliaii avttage. \ er\ often sexenil 
of these hutors ou'uired in coinliiiuilioiis 
and It was eoiKln<U*d that the> might 
ha\c considerable influence upon ab- 
normal liehavior of the child in (luestion 
li()l()(/u ul jiii fo) s' conti ihuting to 
the dehiKjueiic \ of girls has !)een studied 
h\ A r. Jameson H\ means of inti- 
mate interviews and conferences with 
gills in an institution and hv living with 
the patients so that she became interested 
in their piaddems, the author lielieved 
that she wais able to gam a clearer insight 
into the background of the delinquency. 
The mental ages of the group were below 
average levels and their school achieve- 
ment was slightly below their mental 
ability. About one-half of the girls came 
from broken homes and from families 
of low economic levels and a third of the 


group had vcirmcmI disease* Many of 
the patu‘nts had lollowtal a ])atteni of 
heliiivioi consisting of taiiK sc*n: stimu- 
lation Ik fou llu‘ pei lod of «id{)lescence 
with a lack of pau*nlal supt*i vision or any 
piovision foi iioinicd acti\itK*s and in- 
terests hhulv in hf(‘ the* gnls had lie- 
c'onie assoc laled with ptasoiis whose chief 
inteiest was seviLil iiidnlgcmce and they 
had giaduallv adoptc‘d dic^se ])ractices 
themselves to tlu* c*\cliision of other more 
iioiinal social <ictivities It sca*nK*d that 
a gieat ])art of the helrivior diflRiilty 
had arisen fiom tin* mitnial c*\piession 
of a hodil}' function winch had been 
directed into improper chaniu‘ls I)\ poor 
environmental conditions 

The causes of fiansicniy of 3352 buys 
between the ages of 16 and 20 }ears 
have been outlined by (i K Uutland.^"'' 
The great majority of these boys had 
come from homes which wmre broken 
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by the death or absence of one or both 
parents Many were members of large 
families which were unable to support 
the boys beyond the school years. Fre- 
quently trouble had arisen between vari- 
ous members of the family so that the 
boy had decided to leave his home. The 
general migration of young persons has 
been great during the past few years 
and it was believed that the social and 
environment conditions of the home were 
greatly responsible for the situation. 

Intelligence Levels — The intelli- 
gence and achievement abilities of chil- 
dren in a delinquency area of Chicago 
which was characterized by low economic 
levels and a high degree of dependency, 
were examined by M. Lichtenstein and 
A. W. Brown Tests were made of 
the children in the fourth to eighth 
grades of 4 public schools and the gen- 
eral average of intelligence was lower 
(mean I Q =917) than in the general 
liopulation but was approximately the 
^anie as that of children from areas where 
there were high j^ercentages of negro and 
foreign liorn inhabitants. Feebleminded- 
ness occurred in about 10 per cent of 
ihe entile group (iirls were generally 
\()iinger and more intelligent than the 
b())s in tliese grades, and there W’as a 
leiidencv for the average intelligence 
(juotients of both sexes to fall with ad- 
vancing age Ml the ])upils of the low'er 
grades were letarded in the achievement 
tests although the results corres])onded 
fair!) well with their mental ages 
Ihigliter children did less well in their 
achievement tests than their mental ages 
seemed to indicate W'hite children of 
both se\es tended to have higher levels 
of intelligence and achievement ability 
than the negro children 

The intelligence and physical status 
of 50 boys who were truant was com- 
pared wnth that of 50 delinquent boys 
who had never been truant, b} W. L 


Murphy.i'^'^ The average intelligence 
of the truant group was somewhat be- 
low that of the nontruant group and 
although superior types occurred in both 
groups of children, there w^ere more 
of the mentally deficient in the truant 
series. In respect to educational achieve- 
ment, the truant group w^as somewhat 
behind the other delinquent children, 
especially in subjects of language use, 
geography, physiology and hygiene. De- 
fective vision and hearing were noted 
more frequently in the truant than the 
nontruant group but the height and 
weight levels of the 2 senes w’ere about 
the same. It was concluded that the 
special care of the truant child in re- 
spect to adapting his activities to manual 
rather than academic studies and the 
correction of his physical defects might 
lead to some reduction in the amount of 
truancy. 

The incidence of mental retardation 
and the characteristics of the mental de- 
fective in a large group of juvenile de- 
linquents has been reviewed b\ H. S 
MacPhersonA”^ Among 1000 delin- 
quents observed in the Hartford Juvenile 
Court, approximatelv 20 i)er cent had 
intelligence quotients of 70 or below. 
The offenses of this group vNcre usuall} 
severe and w'ere ab(jut eipiall) divided 
between thefts and a classification of 
“incorrigible” traits such as unmanage- 
able behavior, running awav , truancv and 
sex offenses The great inajorilv of 
such [latients had been placed on prnba- 
tion, others had been reprimanded and 
a small group ol 22 had been placed in 
institutions Keci<hvism nt.Luru‘d in less 
than half of the groiqj of inentallv re- 
tarded clehiKiiieiits and nuicli in<»re fre- 
quently in the bo>s than m the girls. 
The retarded children belonged to I of 2 
general classes of condiui Ihe 1 group 
included children who were sensitive, 
docile, lazy, easily led, and the second 
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group was composed of individuals who 
were deceitful, quarrelsome, vulgar, de- 
structive and unstable. This juvenile 
court had concluded that the mental 
defective could derive benefit from an 
institutional life which would supply the 
supervision and training not made avail- 
able to the patients at their homes. These 
children should not be sent to correc- 
tional institutions but an emphasis should 
be placed upon the early recognition of 
the situation and the provision of special 
training and supervision. Finally, an 
adequate parole system should be main- 
tained until the patient had become ad- 
justed to community life. 

A summary of 43 reports on the in- 
telligence quotients of institutionalized 
juvenile delinquents has been prepared 
by M. B. Owen.i'^^ Of a total of 14,624 
patients the average I. Q. was 82 5. The 
distribution is as follows: 
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Treatment — 'I'Ik- 

inrthods and sug- 


gcstioiib for tlu‘ treatment of 795 juvenile 
delinquents have been formulated in 
doable 11 by N Kenton 

The fundamental equipment necessary 
for the care of the mental health of chil- 
dren has been summarized by N. Fen- 
ton He recommended that a child 
guidance clinic be established in the 
juvenile court and in all large school 
systems. There is a need for ‘'hospital 


schools’" adequately staffed for the study 
and care of behavior problems, such an 
institution to replace the existing cus- 
todial types of correctional schools. Child 
guidance conferences in mental hygiene 
which should be held in every school, 
would bring the teachers into a closer 
relationship and a better understanding 
of the pimblems of their pupils. The 
foster home either in full-time or part- 
time capacity should be utilized as a 
place for the guidance of a child rather 
than for custody only. Finally, the need 
of parental instruction is great, especially 
when the parents themselves are dis- 
turbed by the behavior of the child. In 
the pa.st, much emphasis has been placed 
upon material, etiuiiiment and buildings 
and an insufficient amount on the organ- 
ization and provision of jiroperly trained 
personnel to deal with llu* ])rohlems of 
juvenile deliiKiuencv . 

The tn^atnient of juvenile delinquency 
tails into cat(‘gones of punishment for 
the crime, of reward for good be- 
havior, oi tli(‘ substitution of a poor 
environment with a good one which 
]>eimits the guMtosi possible <lc‘\ elopment 
of an indn idual U )\\ <ii ds <i s.itisfactory life 
IJ ( aiiolK"'*^ madt ,i prtTmmary report 
(»f tlu* camps uliicli luivc* been instituted 
t<» allow foi selt-go\ ei iiment and self- 
instiiution «)f the iiicMiihcMs In the be- 
ginning, the patients aided ni the develop- 
ment and building of llu^ cam]) itself. 
To secure the* Ix^st lesults from this type 
of free, nni c‘siricU*d ti (MtmcMit , it has 
senmed the best to make ,l c<iu‘fiil selec- 
tion of the tyjie of adolescent who is to 
attend The group li<is mcludcvl hoes 
from 16 to 25 years of age, and the in- 
dividuals who have profited most from 
this training have been tlie ones wFo 
had come from unsatisfactory environ- 
ments with unsuitable homes and had 
companions. It is the belief of the di- 
rectors of the camp that these factors 
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TABLE II 

Brequlncy of Types of Recommendations Made in 795 Cases 
(Arranged in Order of Rank) 


Rank 

Recommendation 

Boys 
(N = 610) 

Girls 
(N = 18S) 

Total 

(N=^79,5) 

Fre- 

quency 

Rate 
per Case 

Fre- 

quency 

Rate 
per Case 

Fre- 

quency 

Rate 
per Case 

1 

Adjustment of home situation 

2057 

3 37 

635 

3 43 

2692 

3 38 


(a) Social or educational work in home 
(h) Advice regarding methods of train- 

912 

150 

262 

1 41 

1174 

1.48 


ing 

815 

133 

242 

1 30 

1057 

1.32 


(() Considerations of placement 
[d) Suggestions regarding sibling re- 

229 

0 38 

88 

0 48 

317 

0.40 


lationships .... 

95 

0.15 

40 

0 22 

135 

0 17 


(e) Interests 

6 

0.01 

3 

0.02 

9 

0.01 

2 

Educational adjustment 

(a) Modification of curriculum and 

1608 

2.64 

490 

2 65 

2098 

2 64 


instruction 

844 

1 38 

243 

131 

1087 

1.37 


{h) Classroom management. 

420 

0 69 

112 

0 61 

532 

0 67 


(6) IMacementand progress 

235 

0.39 

77 

0 42 

312 

0.39 


((/) Slice lal individual guidance 

109 

0 18 

58 

031 

167 

0 21 

3 

Camcerning pln.sKal well-being 

866 

1 42 

292 

1 58 

1158 

1 46 


(f/) Specific treatments 

431 

0 70 

133 

0 72 

564 

0 71 


(b) Supplemental y evannnations 

296 

0 49 

123 

0 67 

419 

0 53 

4 

(( ) Opcnitivc therajiv 

Social adjustment in home, school, 

139 

0 23 

36 

0 19 

175 

0 22 


and c omnumit} 

{(I) Opportunities lor .iclequate social 

642 

1.05 

167 

0 90 

809 

1 02 


iel<i( lonsliips 

i/m Development ot i ec'reational and 

318 

0.52 

94 

051 

412 

0 52 


othci spec ml interests 

164 j 

0.27 

51 

0 27 

215 

0 27 


{< ) Opportunitv tor employment 

85 

0 14 

11 

0 06 

96 

0 12 


[d ) Spec itil summei program 

63 

0 10 

10 

0 05 

73 

0 09 


(r) ivnlistmeiil ol c oinmunity aid 

12 

0 02 

1 

0 01 

13 

0 02 

S 

M is( (dhineous 

128 

0 21 

35 

0 19 

163 

0 21 


lo(<d 

5301 

8 

1619 

8 75 

6920 

1 

8 71 


(I Jincnilc Uosc.iiih 21 227 (Oct ) 1937. 


TABLE III 

Type OF Proiuem in Relation to Adjustment Status as Reported in Follow-up (June, 1934) 



No 

Per 

Per Cent 

Per 

1 

Pei 


ot 

Cent ' 

Partialh 

Cent 

C ent 


( ases 

lusted' 

Vdjiisted 

j Improved 

\\ ( >rM 

Delincjueiu \ 

125 

32 

44 1 

19 

s 

1 , 

1‘redelinciuenc v 

121 

25 

52 

19 1 

1 ^ 

Heh<ivK>r Pioblem 

161 

19 

64 

14 

1 > 

Persoiudity Pioblem 

190 

26 

55 

17 

1 

Difficulty with School Subjects 

74 

15 

61 

20 

32 

i ^ 

Mental Ileficiency 

89 

20 

4 1 

1 

Mental Disease 

33 

18 1 

49 

h 

6 

i 

Miscellaneous Ptoblems 

28 

43 

39 

14 

4 

Total 

821 

24 

53 

19 

4 
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— 


(J. Juvenile Reseaicli 22: 52, (Jan) 1938.) 
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of environment constitute a cause of 
delinquency which is more important 
than that of heredity or disease 

Young adults with psychopathic ten- 
dencies have been eliminated from the 
camps because the}' seem to restrict the 
development and activity of the more 
normal members. One of the most char- 
acteristic features of the adolescents 
under obser\ation has been the desire 
for attachment to someone and the in- 
dividuals with inferiority types of per- 
sonality have seemed to jirofit most from 
the camp life. .\s the result of careful 
physical and ps}chiatric examinations of 
the patients, many of those with slight 
aberrations of personaht} and those who 
have suftered from a lack of adequate 
Iniining in previous \ears, have been 
benefited b} tlu^ therafn although the 
cMinps ha\c‘ not been established for a 
sufficient length of time* to allow for 
llu lullest niterpr(‘tati(*n of the results. 


A follow-up study of 821 patients who 
had been examined and treated by Cali- 
fornia child guidance units has been 
conducted by N. Fenton Reports 
of success of treatment were sought from 
school teachers, parents and the members 
of the clinic staffs General agreement 
of reports from these sources was ob- 
tained in approximately 72 per cent of 
cases. The results have been recorded in 
Table III. 

Sources of error m the interpretation 
of such figures include overenthusiasm 
in interpretation of the outcome, espe- 
cially in relationship to the importance 
of clinic treatment It w'as suggested that 
several other factors may have led to 
changes in the chikrs behavior such as 
growth and matunt}, the influence of 
friends and teachers. Ddficultics in 
setting up clear-cut ()h)ecti\e nK‘asure- 
ments of .idjustincnt (dso make such 
interpretations difficult 


MHASLHS 

l)\ Roiu HI \ L\on, M I ) 


\iin>iig tli( imiisual joniis (fj ninhsh'^ 
liis/u's au‘ 1,11 ee lailloiis legions winch 
b<i\( htii! desenbt'd u“tentl\ 1)\ (i \\ 
Ronaldson ' * In 1 pritient, 4 \(‘,ns of 
age and in another, 10 months old, the 
lesions 1 csc^tnblefl ])cmplngus m man) 
ic‘sp(‘cts 4 he oldci clnld i ecov ei ed coin- 
])letel} although i<iw denudc*d areas wane 
ktt b} the des(|iiaination ol the skin over 
the laigc‘ bullae The other patient die<I 
as a result of a comiihcating broncho- 
pneuinoma In a review of the literature 
the author found that 3 general types 
of lesions of this t\pe had been described. 
A bullous eruption may be associated 
with measles but not necessarily due to 
the measles rash itself In the second 
type of cases such as were described 


above, llu‘ l)ullous (in]>tion (K(uru*(l as 
a part of the* iiieaslc*s e\,intlieni and, 
t'mallv, a tnu p(Mni)Iiigus ina} dcwa'Io]) 
<ittcn the a])])eai aiu ol a nicMsles rash 
Complications— \ iKiticnit vvIk^ de- 
veloped (/aiKjiriic of 1 k‘g t( blowing an 
<ittack of nKMsk‘s has htani (((‘scribed hv 
S Raitsocas and ( »ngonou ‘ The 
child, 2 years of age, who Inid dew (‘loped 
a typical nieask's r,isli, com])la]nc‘d of 
])ain 111 the right k‘g which soon grew 
cold and [lale and later l)ecaiiK‘ edematous 
and blue The foot finally turned black 
and an ulceration developed on the u])per 
surface Within a few days the child 
died m a convulsive attack The lesion 
seemed to be vascular m origin because 
there had been no other abrasions or 
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infections of the leg at the time of the 
onset of the disease. 

In a report of 2 patients who died 
from postmeasles encephalitis. N. Mal- 
amud^^^ reviewed the general pathologic 
characteristics of the disease. The infec- 
tion in the brain seemed to follow 3 
routes of distribution: (a) The earliest 
changes occurred m the perivascular 
areas spreading from the white to the 
gray matter; (6) a subependymal dis- 
tribution was noted in the periventricular 
tissues and basal ganglia, and (c) mar- 
ginal involvement occurred in the brain 
stem. Congestion, hemorrhage, demye- 
linization and glial proliferation were 
also noted. The spread of the infection 
and the degree of involvement vary 
with the severity of the disease Inflam- 
matory changes alone resulted from in- 
fections of short duration while degenera- 
tive signs and depositions wdth glial 
tissue were noted m patients with pro- 
longed infections. Considerable difference 
existed betw’een the lesions of post- 
measles encephalitis and multiple sclerosis 
when the \an(jus stages of the 2 infec- 
tions were studied, and it was concluded 
that, from a ])ath()Iogical \iewpoint, the 
cncei)halitis of measles w’as a true infec- 
tious process probably caused by the 
\irus of that disease 

Three instances of acute appendicitis 
arising during the course of measles have 
been observed by E ^-Vngcl and A 
kizmski The ages of these patients 
\aried from 15 to 22 jears and com- 
plete reco\er} occurred in every case 
In reviewnng a group of 35 reports of 
this condition which have aiipeared in 
the medical literature, the authors found 
that the chief diagnostic points were the 
typical abdominal pain on the right side 
accompanied by vomiting. These symp- 
toms may develop before, during or after 
the appearance of the rash and the white 
count may be below’ or above the levels 


of normal patients so that the diagnosis 
must rest entirely upon clinical findings. 
Operation seemed to be indicated in all 
instances w’hen the acute attack of 
measles did not greatly increase the 
risk, and in such cases constant observa- 
tion of the patient w’as necessary. 

The pathological changes occurring in 
100 cases of measles have been review’ed 
by J. A. Degen, The majority 

of his patients were children under 2 
years of age and no specific lesion char- 
acteristic of the infection w^as observed in 
any of the organs of the body The 
occurrence of pneumonia and toxic 
changes w’ere frequent findings but the 
type of pneumonia varied in its char- 
acteristics. Secondary infections, fre- 
quently of the streptococcic variety, often 
produced an interstitial mononuclear cell 
infiltration of the lungs which resembled 
that found in the course of scarlet fever. 
The most frequent complications of the 
measles w’ere pneumonia, laryngitis, and 
encephalitis Death was most frequent m 
the second or third w^eek of the disease 
It w^as felt that many of the complications 
of measles w’ere due to the streptococcus 
w’hich seemed to be spread b\ means of 
the blood stream 

Diagnosis — The wide distribution of 
inclusion bodies m the various tissues 
and secretions of a measles patient has 
been emphasized b\ \ C Coles He 
noted them m the blood, the ^ecretlons 
of the nose, throat and lachr\mal glan<ls 
in scrapings of the skin and of Ko])lik 
spots, and e\en in the breath moistuie 
caught upon a slide, or in the co]<i water 
washings of a handkerchief In contr(»l 
studies, nr> such inclusion bodies were 
noted except in patients with earl\ stages 
of a cold, or some of the skin diseases 
such as psoriasis, herpes and lichen 
planus. 

Inclusion bodies and cellular disintegra- 
tion in the scrapings from nasal niucons 



540 


PEDIATRICS 


membrane and from Koplik spots of 
the buccal cavity of measles patients have 
been described by J. Broadhurst, M. E, 
MacLean and V. Saurino,^^^ Dry or 
slightly moistened swabs were employed 
in securing the smears of 110 patients 
examined on the second to fourteenth 
day of the disease. The number of cells 
affected by the disease seemed to in- 
crease as the disease progressed and 
were present for at least 12 days after 
the onset of symptoms. Koplik spots 
contained such cells in all but 3 of a 
series of 14 patients on the third to the 
sixth da\ of the disease Nigrusin in a 
1 per cent aqueous solution was employed 
as the staining material The inclusion 
bodies of measles were considerly dif- 
ferent tlian those observed m other throat 
infections and the tissue cells seemed to 
be in a ])rocess of disintegration with 
the margin of thc‘ cell especially alfected 
by a necrotic process Tnclusion bodies 
were n(>t found in normal persons nor 
in tlio^(‘ with diseases otlier than measles 
oi otlier \iriis infections 

IiKlu^ion liodies have been noted in 
tlu blood of measle patients from the 
da\ l)el(»rt‘ the ap])earanc(‘ of rash until 
the tenth (lav aftta the ons(‘t of tlu‘ cau])- 
tion hv 1 Ihoadhursi, G. Cameron and 
\ . ^auniio Their staining technic 
empbn ed metlyv lene blue as the dye The 
intlusion bodies, varying m size from 
pni])oint to large globules, sometimes 
asMiining crescent shajies, were easilv 
\isil)]( in mononucleai cells These cells 
<ippeau*(l to be in various stages of dis- 
integration witli a pale nucleus, heavy 
granular c>topIasm and irregular borders 
exhibiting protrusions and indentations 
Tissue cultures prepared from the white 
cell layers of centrifuged blood of measles 
patients on the third to seventh day of 
the disease exhibited characteristics much 
the same as described above, except that 


giant cells were encountered and the ''ex- 
plosive destruction’' of the white cells 
was more marked. 

Treatment and Prevention — In an 

attempt to reduce the incidence of com- 
plications of measles, vaccines contain- 
ing equal amounts of pneumococci, hemo- 
lytic streptococci and Pfeiffer’s bacilli 
have been employed by A. A. Cunning- 
ham. The adult dosage was con- 
sidered to be 200 million killed organisms 
of each kind and this w^as reduced for 
children so that a child of 1 year re- 
ceived about 20 million of each. Three 
subcutaneous injections at intervals of 
24 hours were adinimstered to 236 pa- 
tients, mostly under 5 }ears of age, who 
were iii the early wstages of the disease. 
In no case was the wucine given to a 
patient with a biding rash In a cum- 
])anson of the nuideiKe of t'onqihcations 
m this group with that of an untreated 
(ontrol group of approximately the same 
si/e, no <i(lv <intag(‘s lonld 1)(‘ noted as a 
result of the moculatioiis Pulmonary 
and ear coinplKaiions vvi*u‘ aiiptoxi- 
mately iIk* ^aiiu in tlu 2 gioiips 

In a revR‘w of the iiutliocls of pu‘ven- 
tion and modi Ik dtioii ol iirmsIc's, (' F 
Ah KliantP’^" (<ille(l atl(‘ntioii lit the gen- 
end (kxieasc' ni iiRuk^iRt^ and inoitahty 
oi that disease* during tlu ])ast f(*vv }ears 
This 1 eduction mav b<ive‘ Iieen due, in 
part, to the public’s laxognition of the 
danger of the disease, <ind the lietter 
care and isolation winch was Ix'ing in- 
stituted. (Jther facloi s wIirIi have* had 
an indueiRC^ weie the geneial mijiiove- 
ment of the liealth of children, which is 
reflected in the reduction in tlu* numlier 
of nutritional disorders and deficiency 
diseases, and the current tendency to 
care for measles in the home, thereby 
avoiding exposure to other infections 
in the hospital There also is a possi- 
bility that the incidence and virulence 
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TABLE IV 

COMPAKISON OF THE EFFICACY OF Al>XJLT SeRUM, CONVALESCENT SeRUM AND PlACENTAL 

Extract in the Prevention and Modification of Measles (All Types of 
Exposures), Based on Figures Collected from the Literature 


Source of Immune Bodies 

Number 

ot 

Cases 

Protected 

Modified 

Failed 

Num- 1 
her 

Per 

Cent 

Num- 

ber 

Per 

Cent 

Num- 

ber 

Per 

Cent 

Adult Serum 

584 1 

329 1 

56.4 

139 

23.8 

116 1 

19.8 

Convalescent Serum 

1627 

1227 

75.4 

273 

16.8 

127 ' 

7.8 

Placental Extract 

2740 I 

1762 1 

64.3 

833 

1 

30.4 

145 

5.3 


TABLE V 


Placental Extract in the Prevention or Modification of Measles (Intimate Exposures) 



Given to Protect 

Given to Modit\ 


('asCvS 

Protected 

Modified 

! 

Failed 

Cases 

! ; 

Protected 

j 

Modified 

Failed 

Laboratory Extract 

556 

302 

222 

32 

1159 

512 

556 

91 

Commercial Extract 

29 

13 

13 

3 

104 

70 

30 

4 

Total . . . 

585 

315 

235 

35 

1263 

582 

586 

95 

Percentage 


53 8 

40.4 

5 8 


46 1 

46.4 

7 5 



94.2 

i 

j 

i 

925 



of the disease may tend to vary in 
periodic sequences. 

The methods of producing active im- 
iiuinit} to measles have not proved suc- 
cessful and the only way to decrease the 
niorhidity and mortality has been passive 
immunization with human immune 
bodies. Human convalescent serum has 
pro\ed the most effective material for 
the protection against measles and, in 
the ahsence of that, human adult im- 
mune serum or whole blood has been 
einplo}ed as a substitute The recent 
development of the immune globulin ex- 
tracted from placental tissue has pro- 
vided an inexpensive and available ma- 
terial of the same typ^e The author has 
compared the results of adult serum, 
convalescent scrum and placental extract 
in the modification of measles. In groups 
of patients vaiwing from more than 500 
to 2700, the placental extract protected 
the patient from measles or modified the 


attack in all but 5 per cent of cases ; the 
convalescent serum failed in about 8 
per cent and adult serum in approxi- 
mately 20 per cent of cases. These re- 
sults would indicate that adult serum 
is the least practical for this purpose 
although it is possible that, with doses 
of increased size or potenc}, the serum 
might ha\e been more effective 

The dosage of placental extract and 
its potency are determined bv the experi- 
mental testing of each lot The total 
nitrogen content has been an indication 
of putenc\ but the method uf estimatKin 
of its strength from the diphtheria anti- 
toxin content of the extract has not 
proced satisfactory. \Mien tht* ]»lacental 
extract was gnen m adecjuate dosage 
during the first 4 da\s after exposure to 
the disease, modification or protection 
occurred in ^4 per cent of cases When 
given on the sixth, or preferahl} the 
eighth day, after exposure, the extiact 
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TABLE VI 


Placental Extract, Reactions to Intramuscular Injection 


Total 
Number 
ot Cases 

No Reactions 

Local Reactions 

Febrile Reactions 

Mild 

Moderately 

Severe 

Mild 

101 F. or 
Over 


Num- 

Per 

Num- 

Per 

Mum- 

Per 

Num- 

Per 

Num- 

Per 


her 

Cent 

her 

Cent 

ber 

Cent 

ber 

C'ent 

ber 

Cent 

2896 

1659 

57,2 

1058 

36 7 

142 

49 

578 

19.9 

86 

2 9 


(C F McKhann, J A M A 109*2034, (Dec 18) 1937 ) 


caused modification or protection in 93 
per cent of a senes of 585 cases (see 
Tables IV and V ). 

The reactions of the patients varied 
in intensity. Following the intramuscular 
injection of the material m a senes of 
2896 patients, ikj reactions developed in 
57 per cent, mild local reactions occuired 
in 37 per cent, moderately sex ere reac- 
tions limited t(» the site of injection in 5 
])er cent Sjsteimc reactions consistiiji» 
of a slii>lu rise in teinjieiature were noted 
in 20 per cent and a sev'ere febrile re- 
s])onse in 3 pet cent Allergic manifesta- 
tions weit* ohsenwed m 3 patiemts 2 of 
whom laid a historx of an allergic re- 
sponse to other materials (see Table \ I ) 
T1 k‘ iiuthor concluded that tlu* ])laceiit<il 
c\tra(t was a readilx axailable matdual 
capable ot jaoxidnig |)assive nnimmitx 
ot slant duration It ma} be used ef- 
tectixelx in gixnig complete ])iotection 
fioin incMsles b> administering it in ade- 
cjuale dosage during the first 4 d<ixs after 
exposure to infants who aie suffeimg 
Iruin chronic illness or some nutritional 
distuibance and it may be employed as 
a means of attenuating the disease in 
normal healthy children by giving it 
5 to 9 days after the patient’s exposure 
U) the infection. 

The value of convalescent serum in 
the protection and modification of measles 
has been emphasized in the report of 
C M. Hyland and L R. Anderson. 


In a series of 423 patients inoculated 
with human conv^alescent serum, approxi- 
mately 73 per cent were completely pro- 
tected against the disease and 25 per 
cent had modified attacks which made 
a total of 98 per cent who were distinctly 
benefited 1)} the injection of serum. In 
older patients, complete protection from 
the (liscMse ccjuld be olitamed in higher 
perccuitages when larger doses of serum 
w*t*re adminisft‘i t‘d. In thc^ joimger age 
gioups the standard dosage provided 
complete ])intecti<)n in almost all in- 
stances 1 h(‘ optimum dosage for dif- 

ferent age groups luis l)t^(‘ii dilficult to 
deteiinin<‘ InxMiise ot ihe xanatioii in the 
])otenc\ ot the* scMuni ciuplojed Until 
l)C‘ttt*r nujtiods ot standardi/ation of the 
serum arc* .ivailabU*, the* authors concluded 
that the oidiiiatx dos.igc* should be 
to 4 cc. toi childrc*!! under 3 xears of 
age and 5 to 8 cc for older patients 
When niodilit‘d att<icks of iiu‘asles are 
desired instead ot comj)letc* jjiotection, 
the dosage* ma) he lowered oi the* serum 
injection must be de*l<i\e‘d until after the 
fourth or fifth day of the incuhation 
period Serum adiiiinistei ed as late as 
the thirteenth or fourteenth day of the 
incubation period seenieel to moelify the 
disease. In 7 instances in which the 
serum had been injected just before the 
appearance of the rash, the disease was 
modified m 4 instances and not afifected 
in 3. 
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TABLE VII 

Results of Protection Experiments with Convalescent Serum, Adult Serum, and 
Placental Extracts Amongst Children 0-10 Years During the Epidemic Period 1935-36 


Serum 

Number of 
Children 
Observed 

Results % 

Protected 

Attenuated 

Unmodified 

Convalescent 

Adult 

(Pseudoglobulin) 

(Euglobulin) 

P E. (Lister) 

(L C C. euglobulin) 

{L C C. pseudoglobulin) 

(Lederle) 

(Type unknown) 

109 

1033 

11 j “ 

20 

12 

4 \ 90 

14 

40 

71.6 

72 1 

100.0 1 .. 3 
61 5 

60.0 

75.0 

[ 67.8 
] 

25 7 

17.3 

23*1 1 13.6 
25 0 

16.7 

50.0 ( 17 8 
50.0 

2.7 

10.6 

15 4- } «■> 

15 0 i 

8.3 1 

50.0 . 14.4 
50 0 


(\V Gunn, Proc. Roy Soc Med 31 835 (May) 1938 ) 


TABLE VIII 

Comparison of Convalescent and Adult Serums According to Age Periods, 
IN 1935-36 Epidemic (Aim nr Protection) 


Age Group 

Convalescent Serum 

Adult Serum 

Observed 

% Protected 

Observed 

Ui Protected 

0- 6 months 

2 

100 0 

123 

92 7 

6-12 months 

19 

78 9 

150 

74 7 

1~ 3 years 

50 

70 0 

456 

63 6 

3 5 >'ears 

27 

63.0 

194 

73 7 

5 10 \ears 

11 

81 8 

no 

78 2 

10 -f years 

3 

100 0 

22 

86 4 

All ages 

112 

72 3 

1055 

72 4 


(\V ( lunn, Vvuc Kov Soc Med 31 815 (Ma\) 1V18 ) 


C olualescent serum ur immune adult 
seniin liave ])r()\en more satisfactorv 
111 t!ie ])re\ention or atlenuatioii of 
measles than ])lacental extracts m tlie 
experience of M. L Bridgeman The 
])lacental extracts seemed to give more 
seveie local reactions and the failures in 
jjioducing the desired results were more 
numerous In a senes of 228 children 
treated In all methods, 15 cases of un- 
modified measles develojied (6 6 ])er 
cent) Among 177 patients treated with 
convalescent serum or immune adult 
serum, only 1 7 per cent had unmodified 
attacks The adult serum was given in 
doses of 6 to 12 cc on the fourth to 
seventh clay of the incubation period to 


modify the disease Later than tins, 
larger closes were recpiired to affect the 
C(jurse of the illness 

Uocxl results in checking an e]ndeniic' 
of measles m a bo\s’ school were ofitained 
with the Use of adult serum In K Le- 
Memmg When the (Ilsea^e bioke 
out, serum was administered m doses of 
10 cc to 20 patients during their incuba- 
tion })eriods, to 50 ])atients heiore their 
direct ex])osure to the disease and the 
serum was not guen to a group of 15 
including the patient with the original 
infection The treated patients seemed to 
have milder s\mptoms and few'er com- 
plications than the control gronjj Xo 
leactions occurred as the result of tlie 
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TABLE IX 

CoMPAHibON OF { a ) Controls (Uninjected), ( b ) Attenuated, and (c) Unmodified 
Attacks, After Serum Administration 
London County Council — Measles 



Observed 

With Complications 

Deaths 

Attenuated Cases 

273 

25 (9 2%) 

1 (0.4%) 

Unmodified Cases 

144 

55 (38.2%) 

9 (6.3%) 

tVimary Infecting Cases 

84 

28 (33.3%) 

3 (3.6%) 

Controls Other Than Primary 

329 

52 (15 8%) 

10 (3.0%) 


TABLE X 

Age Distribution of Above Cases 


Age Group 

Primary Cases 
(Controls) 

Attenuated 

Attacks 

Unmodified 

Attacks 

0-)/^\ear. 


7 (2 6%) 

3 (2 1%) 

1 year 

5 (6 2%) 

24 (8.8%) 

23 (16 0%) 

L- 3 years 

41 (50 6%) 

133 (48 7%) 

88 (61 1%) 

3™ 5 years 

20 (24 7%) 

79 (28 9%) 

19 (13 2%) 

5-10 years 

14 (17 3) 

27 (9.9%) 

9 (6 2%) 

10 4- >ears 

1 (1 2 %) 

3 (1 1%) 

2 (1 4%) 

\11 ages. 

81 (100 0%) 

273 (100.0%) 

144 (100 0%) 


(W Cxunn, Proc R<4. Soc Med. 31 837 (May) 1038) 


injection':^ The most advantageous time 
administer the serum in the case of 
mIiooI epideniKs was thought to he the 
lirst tVw da\s alttn the outlireak of the 
disease and the ])reveiiti\e program 
should include <is large a ]jrt)portioii of 
tlu' school population as possibhe 

\n outbreak of measles in a children’s 
hospital usualh re(|Uires iminediatt ste])s 
to ])re\ent the occiinence of any ctoss 
infections To accomplish this, \\ h 
t'roshie^''” injected all suscejitihle ])[{- 
tients on the thinl or fourth day of ex- 
])osure w'lth immune adult serum or 
placental extract The former was ad- 
ministered to 124 children in doses of 
15 cc. Placental extract w'as given to 
84 patients in doses of 10 cc. and to 
groups of small number in 6 and 4 cc. 
doses. The smaller doses did not give 
adequate protection or modification of 
the disease, although no complications 
occurred. The adult serum and the 


larger doses of jilacental extract pre- 
vented or modified the illness m the 
other ])atients and fieijuently prolonged 
tlu* incubation ]k‘iio(1 to 15 to 21 or 
incMc* da\s When th(‘ n^sulls were 
anal>7t*(l auording to agt‘ groups of the 
thildrc'n. It v\as noted th<it \ounger chil- 
dren ^c‘enu‘(l to H*(juiie as laige oi 
larger doses of proU‘eti\( inattaud than 
older age groups 

All ccaliLition ol therapcmtic nit^asuies 
to control measles has hevn made by W. 
(hiiiiP'*''' from a statistic<d iULihsis of 
the results obtained in several recent 
e])i(l<‘mics of the diseascmn London. Uon- 
valesc'ent serum and adult serum secaiied 
to he ecjually efifective m producing the 
desired results and ])lacental extracts 
were slightly less potent, as Table Vll 
indicates. 

When the age of the patient was taken 
into consideration the figures showed 
higher degrees of protection in age 
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groups under 6 months and over 10 years 
and it might be concluded that the dos- 
age for patients of the 1- to 10-year age 
groups should be increased (Table VIII) 
The desired results with injections 
were somewhat better when only attenua- 
tion of the infection was desired and 
the serum was administered after the 
sixth day of exposure. It was also 
learned that the serum administrations 
were equally effective in children who 
had been exposed to measles for long 
or short periods of time. The “quantity” 
of infection, therefore, seemed to play a 
less important role in producing massive 
infections than has been suggested by 
other investigators Patients who ob- 
tained some benefit from the serum 
injections had fewer complications and 
much lower mortality rates than an un- 
treated control series. Patients who did 
not receive benefit from the serum had 
more complications and higher death 
rates than untreated control groups, pos- 
sibly because the former series of chil- 
dren were frequently suffering from other 
illnesses when they contracted the dis- 
ease ( Tables IX and X) 

.An interesting observation was the 
tendency for increasing efficiency of adult 
serum as epidemics were prolonged as if 
the progressive intimacy of the donors 
with the infection increased the titer 
of immune bodies in their serum as the 
epidemic continued 


Globulin fractions prepared from 
immune adult serum have been effec- 
tive in protecting children from measles 
in the experiments reported by S. Kare- 
litz By concentrating the serum, the 
quantity injected could be greatly re- 
duced and the effectiveness maintained. 
Given to children exposed to measles, 
this globulin extract protected them from 
the infection or modified the disease 
satisfactorily and the reactions were less 
than those obtained with globulin con- 
centrates of placental extracts. 

Local inhibition of the rash of measles 
may be produced by the mtradermal in- 
jection of human convalescent serum 
into the skin. That this phenomenon 
might be employed as the test of potency 
of convalescent serum or immune adult 
serum was the opinion of R. Phil- 
lips.-®^ The injection of 1 cc. of con- 
valescent serum prevented the develop- 
ment of the rash m 30 instances in a 
series of 50 measles patients when in- 
jections were made 36 hours or more 
before the appearance of the rash. Non- 
immune adult serum, horse serum and 
normal saline solutions did not produce 
this reaction Convalescent serum diluted 
to as low as 2 to 5 per cent with normal 
saline protected the skin from the rash. 
By this method it was ho]ied to establish 
some criteria for judging the jirotectue 
value of products such as immune adult 
serum and placental extracts 


MENTAL DEFICIENCY IN CHILDREN 

By Robert A. L\on, M I) 

The relationship betw'cen intelligence of the children w’ere 8 to 14 \ears of 
levels ond the patients’ height and age and their mental status was deter- 
zveight has been surveyed by N A. Day- mined by intelligence tests About 1B,000 
ton His material was obtained from w’ere dull or borderline cases and lo,- 
the study of 31,939 pupils of the public 000 w'ere mentally defective The rank- 
schools of Massachusetts. The majority mg of these piqiils conesjionded \er\ 

35 
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closely with their achievement in school, 
and the difficulties with school work ex- 
perienced by the retarded group ap- 
peared very early in their school life. 
Only a few of the patients were dis- 
tinctly pathological with psychotic or 
neurological disturbances. The children 
with normal intelligence who were tall 
and normal in weight had higher aver- 
age intelligence levels than those who 
were short or overweight. 

The same general tendency occurred 
in the retarded children. The retarded 
children and the mental defectives who 
w^ere tall and average in weight had 
higher levels of intelligence than the chil- 
dren who w^ere short and below or above 
average in w’eight. The author stressed 
the point that these figures concern chil- 
dren in the growing stage of life and 
are not applicable to adult life. The 
above figures provided statistical evi- 
tlence that children with slow' mental 
processes might also liave some dis- 
turbance of growth and metabolism and 
It was suggested that a child’s height 
and mineral metabolism might be linked 
with the development of his central nerv- 
ous s>stem and that the retarded nien- 
tcdity of children w'lth abnormalities of 
weight might be related to the metab- 
olism of fats, carbohydrates and pro- 
teins. 

Characteristic biochemical changes as- 
sociated w'lth certain types of mental de- 
liciency have lieen re\iewed by G. A 
Jervis-’^’- He mentioned the disturb- 
ances of protein metabolism resulting in 
the production of phenylpyruvic acid m 
specific types of low grade mental de- 
fectives, the increased lipoid content of 
body tissues in patients with amaurotic 
familial idiocy and the metabolic dis- 
orders accompanying lesions of the basal 
ganglia in other types of mental defec- 
tives. The cause of such disturbances 
does not seem to have any relationship 


to environment, the age of the parents, 
the order of birth or infectious diseases, 
])ut seems more likely to be the result 
of a genetic recessive mechanism. This 
latter conclusion is justified from a sta- 
tistical analysis of the reported cases of 
these disturbances. Other conditions as- 
sociated with biochemical alterations in- 
clude albinism, muscular dystrophies and 
disturbances of glycogen metabolism and 
storage. The author concluded that some 
of the metabolic disturbances might be 
the result of the inheritance of biochemi- 
cal characteristics, such as the absence 
of a specific enzyme, and further study 
of this problem from a genetic standpoint 
might be profitable. 

A comparison of the incidence of phy- 
sical dejects in 900 mentally retarded 
children and in 2700 normal children 
has been made by M. Goldwasser.^^^ 
The most common ])hysical defects noted 
in both groups were dental canes, dis- 
eased tonsils, j)()(u* nutrition, improper 
])()sture, and unpaired vision and hear- 
ing. The incidence of these defects was 
slightly greater in the retarded children 
<ind there w'ere few'er individuals of this 
group who wevQ entirely free from de- 
fects. 

Kooent discussions of tlie problem of 
feeblemindedness in Germany have been 
reported recently. Von V^erscluier^^^’* has 
estimated that there are approximately 
400,000 feebleminded persons in Ger- 
many, a percentage of 0 6 of tlie popula- 
tion, although this figure may not include 
many individuals m the dull, borderline 
mental levels. Al:)out 40,000 to 50,000 
feebleminded persons are being cared for 
in institutions and about 2 to 3 per cent 
of school children are in special schools. 
The great majority of feebleminded per- 
sons (80 per cent) seem to owe their 
condition to hereditary factors, the re- 
mainder to environment. 
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In a series of 254 pupils in special 
schools, Lechner (ibid) has also reported 
an incidence of about 81 per cent who 
were congenitally affected. Low intelli- 
gence levels and alcoholism were con- 
spicuous characteristics of their parents. 
Approximately two-thirds of the children 
are the result of sexual desires of par- 
ents who were mentally or neurologically 
unfit. In about a fourth of the group, 
1 parent or grandparent had an addiction 
to alcohol which indicated his unfitness 
to have children. It was doubted whether 
sterilization or eugenic laws would elim- 
inate this type of propagation. 

The characteristics and background of 
mental defectives of the higher levels 
have been surveyed from the observa- 
tion of a group of 1000 patients with 
intelligence quotients of 50 or above, by 
E. J. Humphreys, G. W. T. Watts and 
W. H. Boldt More than 700 of this 
group were children less than 15 years 
of age. In the summary of the obstetric 
and pediatric factors which may have 
had an influence on the development of 
mental deficiency, the authors found that 
tiie health of about 20 per cent of the 
parents was impaired by venereal dis- 
ease, tuberculosis, heart trouble or nerv- 
ous and mental afflictions. The mental 
condition of the mother was unsatisfac- 
tory just before delivery of more than 
half of the patients. Birth was prolonged 
in 15 per cent of the series and instru- 
mental deliveries occurred in 10 per 
cent. Their families tended to be larger 
than average and illegitimacy occurred in 
20 per cent of the cases. Alental defi- 
ciency of the children was most apt to be 
noted during the first year of life b> 
their inability to walk and talk and at 
the time of entering school xAt this latter 
time 78 per cent of the group were sus- 
pected as being mentally deficient A his- 
tory of convulsions was elicited in 89 
per cent of the group and an accident 


in 11.7 per cent but otherwise the child- 
hood diseases occurred no more fre- 
<]uently than in normal groups of chil- 
dren. 

A study of the parents showed that 
about 28 per cent had no knowledge 
of their children’s mental defects. Dis- 
cipline maintained at home had been 
excessive in 27 per cent of instances and 
inadequate m about half of the cases. 
Inadequate supervision and care of the 
home, failure to provide a satisfactory 
standard of living, were frequently noted. 
The community complaints against the 
feebleminded individuals indicated that 
there were 6 general types of patients 
exhibiting symptoms of depressed motor 
activity, instability, destructiveness, sex- 
ual hyperactivity, moodiness with depres- 
sions and fears and, finally, misdirected 
social activities including stealing and 
truancy. It was usually the restless type 
of behavior which led to institutional- 
ization of the patient and programs for 
the care of such individuals are espe- 
cially necessary. The authors suggested 
that the educational system of a com- 
munity make more adequate provision 
for the care of the mental defective of 
higlier levels rather than entrust such 
care to an institution for the feeble- 
minded. 

The effects of lethaiyic encephalitis 
on intelligence ha\e been iinestigated 
by A. W Brown, R L. Jenkins and L 
K. Cisler.-'-'** Their group consisted of 
108 patients between the ages of 2 and 
26 years w’lth a mean age of 12.2 years 
iMental growth was tested u\er a period 
of a few months to 13 years The intel- 
ligence levels of the group were lower 
than average at the time of the first 
examination The presence or absence 
of parkinsonian s>mpt{>ms did not alter 
the rate of mental growth and the 
patients with behavior disorder dete- 
riorated more rapidlv than the other 
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children but the differences were not 
significant. Children who developed en- 
cephalitis before the age of 10 years 
had somewhat greater decreases of in- 
telligence than the patients who con- 
tracted the illness later in life. The 
damage to the brain substance by the 
encephalitis did not seem to be the sole 
cause for intelligence changes and the 
presence of a more progressive type of 
brain lesion was suggested by the plotted 
curves of their mental development. 

The mental growth of epileptic chil- 
dren has been observed recently by I. N. 
Kugelniass, T. E f^oiill and J. Rud- 
nick-^>‘ A senes of 129 children with 
epilepsy were selected from institutions 
and private practice. The onset of epi- 
lepsy had occurred at various ages from 
birth to 15 years but tlie niajoriU of 
jjatients had tlieir first attacks m ])ie- 
school vears d'he tieatment of the hos- 
pitalized diildien liad consisted cliiefiv 
of general hygienic measures and the 
*idministiatioii of phenobarbital, while 
that of most of the childien living <it 
home had included ketogenic diets. 

1 h<‘ mental kwels of the mst itutioiuil 
gioup w(‘u lower than those ot the 
piivale piactKC senes hut retests inad(‘ 
5 months to 3 \e<irs later indicated that 
tlu‘ mentcd giowth ol both giou])s was 
dcfiiiitel) coi related to the jiiogiess of 
the epilepsv If the nuinher and inteiisit} 
of tlu convulsive attacks tended to di- 
minisln the ineiualitv giew while the 
cluldien who did not sliow clinical im- 
])io\ement deteriorated mentally. 

Mongolian Idiocy 

In a survey of a large number of cases 
<jf Mongolism from the clinics of this 
country and luirope, A Rleyer-^^*'^ found 
that the age of the mother was the most 
important factor related to the incidence 
of this condition. In a series of 2800 
case histories of Mongolian idiots, con- 


sideration was given to such influences 
as advanced maternal age, advanced pa- 
ternal age, the immaturity of either 
parent, great differences between the 
ages of the parents, the place of the Mon- 
golian idiot in the relationship to the 
other members of the family and the pos- 
sibility of reproductive exhaustion from 
a long series of pregnancies. There was 
inadequate evidence that any of the fac- 
tors w^ere definitely related to Mon- 
golism except the advanced age of the 
mother Mongolism occurred wuth con- 
siderable infrequency in the early child- 
bearing years but after the mother had 
reached the age of 30 years, the condition 
ap])eared more frequently m the off- 
spring and after the maternal age of 40 
the incidence of the defect in infants 
increased greatly, regardless of the num- 
ber of previous pregnancies or the place 
of the child m the familv 

Mongoloin idiocv was originall}^ 
thought to occur much more frecjuently 
m the white* lace than m anv other, but 
m recent vt*ais the ie])oits would indi- 
Ctile that the condition is more widely 
disseminated A tottd of 3() cases of 
Mongolism have* been ohsenved in the 
negro nice me hiding 3 recentl) re])oited 
by K l> Scott Ills p<ilients weie 
months, veais and 3 A vcviis of age 
respectively when the* diagnosis was 
made. 

Hydrocephalus 

All investigation of the mentahtv of 
5 patients with hydrocephalic conditions 
which had been reheveal bv the* coagula- 
tion of the choroid jilexiis was reportt‘d 
by T I Ihitnam-^^^ In 1 to 3 vears 
after the operation, 3 childrt*n were 
found to be of approximate normal 
mentality for their ages, as judged by 
Kuhlman tests The 2 other children 
appeared normal in mental development 
but 1 subsequently died of a broncho- 
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pneumonia and the other had not been 
observed for a sufficient length of time 
since operation to judge the progress 
of mental development. In a total series 
of 26 patients with hydrocephalus, death 
had occurred as the result of operation 
in 10 instances The author did not 
recommend choroid plexus coagulation 
in patients with high degrees of mental 
deterioration. 

The value of removing the choroid 
plexus in patients with internal hydro- 
cephalus has been questioned by G. B. 
Hassin, E. Oldberg and M. Tinsley.- 
In experiments with dogs, the removal 
of 1 choroid plexus gave various results, 
a decrease in ventricular size in some 


cases, no change in dimensions m others, 
and sometimes an increase in size of 
the affected ventricle. Alany structural 
changes occurred in the brain together 
with inflammatory reactions and scar 
tissue formation which may have af- 
fected the results. In patients with hy- 
drocephalus, the removal of the choroid 
plexus did not always seem to cause a 
diminution of the amount of cerebro- 
spinal fluid secreted. It was questionable 
whether the choroid plexus actually se- 
cretes the fluid or if so, whether it is the 
only mechanism for its production. The 
treatment of hydrocephalus by treatment 
of the choroid plexus seemed to be a 
procedure of very doubtful benefit. 


MUMPS 

By Robert A. Lyon, M.D. 


Etiology — Since mumps can be pro- 
duced in monkeys by the injection of 
Stcnson’s duct with human saliva, it has 
been concluded that a virus is the etio- 
logic factor ITirther evidence of the 
spccificit) of thib virus has been fur- 
nished hy the work of O. Bloch, Jr-^- 
In 37 animals, the infection was pro- 
duced by inoculation of Stenson’s duct 
with infectious Iniman sali\a Focal aci- 
nar necrosis, with edema of the gland 
and a febrile reaction, were consistent 
results WTen other substances were 
injected into tlie duct, such as a boiled 
gland suspension from an infected pa- 
tient, normal monkey jiarotid suspen- 
sions, granular mucin, soluble starch m 
cl saline solution, fresh w’hite of an egg 
or \accinial virus, no t\pical reactions of 
mumps w^ere obtained One of the histo- 
logic changes, the development of inclu- 
sion bodies in the cellular cytoplasm of 
the glands wdiich occurred frequently in 
mumps, could also be detected after the 


injection of normal saliva so that this 
type of reaction seemed to be t\pical of 
virus infections but could not be said to 
be a specific result of a mumps infection 
Assuming that mumps is a generalized 
infection and may produce many types 
of systemic manifestations, J. A. (ireene 
and R H. Heeren-^*' wondered whether 
the spleen might show eNidence of in- 
\()lvement In a senes of 25 patients with 
mumps, the majorit\ of whom were 
adults, the spleen was found to be i)alpa- 
hle in 14 instances In a contiol senes 
of 25 unselected cases the s]>leen was 
found to he paljiahle m onh 5 l\nall\ 
the s]>lenic enlargement occurred earl) 
in the disease and w’hen the mcKlence ot 
complications m a senes of KX) patients 
was rcMewed it was found that 30 per 
cent had some t\pe of c<jm[>lication out- 
side of the saluar) gland enlargement 
and about 47 per cent of these patients 
developed a complication as 1 of the first 
manifestations of the disease These find- 
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ings weie considered to be additional 
evidence that the infection was a gen- 
eralized one involving several or many 
organs of the body. 

The injection of rabbits with the cere- 
brospinal fluid from patients with mumps 
caused changes in the brains of these 
animals. These experiments were con- 
ducted by V. de Lavergne, P. Kissel and 
H. Accoyer.-^^ Most of the rabbits de- 
veloped a lymphocytic response and, 
when this reaction persisted, anatomic 
clianges occurred in the region of the 
iieuraxzones Such pathologic responses 
\\ ere even produced by the patients’ cere- 
1)ruspinal fluids which contained no in- 
crease of cellular elements and by the 
fluids of patients who had no clinical evi- 
dence of nervous tissue involvement. 

Complications — EnccpIiahtLs due to 
the Mills of mumps witlioiit any evidence 
(;f salivar} glandular enlargement has 
been nliserved in a child 4 years of age 
by P F Arniand-Delille, W'oliiiet/ and 
Ibirberv The patient (leveIo])ed s>tnp- 
toms of fe\er, severe vomiting and liead- 
ache, and more than 500 tells, mostly 
lMn])hot\ tt‘s, were found in the terehiaj- 
fluid d'here was no eMclence of 
tiibeu nlosis. s_\])lnhs or nifectut hae- 
tt^na m tlit‘ fluid and onl\ the Instoiv of 
mumps m other inemhers of the faniil\ 
lc‘(l to the linal diagnosis \n oldta* sister 
iiad (le\eIo])ed typical nnim])s 10 (la\s 
j>re\ loiish and the mother of the 2 chil- 
dren contracted the disease several hours 
after the encephalitic s\ni]itoms of the 
patient were noted. Tlie com s(‘ of the 
encephalitis was benign and com])letc 
recovery occurred within a week 

The occurrence of orchitis of mumps 
without any parotid swelling was noted 
m a patient of J. R Hild The etiol- 
ogy of the testicular infection was sus- 
pected wdien it was found that a brother 
had had a typical attack of parotitis 17 
days previously. A sister developed 


mumps a week after the onset of her 
brother’s orchitis. 

An unusual complication of mumps, 
transverse myelitis^ has been reported 
from 2 sources during the past year. 
One patient, a male 39 years of age, was 
observed by A. C Fortney.-^'^ Twelve 
days after the onset of mumps, the patient 
stated that the soles of both feet began 
to tingle. Within the next few days his 
legs became paralyzed and he lost control 
of the bladder and rectal sphincters. Sen- 
sation of the skin was diminished from 
the level of the third rib downward and 
within a short time the left arm became 
paralyzed. During the next 5 months the 
patient made a slow but complete recov- 
ery. Only 3 other such cases have been 
reported in the medical literature with 

I death and only a ver\ slow and mini- 
mal improvement m thc‘ other cases Re- 
peated spinal punctures and the cmjdoy- 
ment of conv^alesceiit serum were sug- 
gested as the methods of treatnuiU 

The other case of uivclitw was noted 
by A Leniierre and M \Ionn The 
])atient, 19 years of age, de\c‘loped ])aro- 
titis and orchitis ( )n tlK‘ sixth day after 
the onset of the illiu‘ss, lu* dev^eloped 
urmar} retention, ](>ss of i1k‘ UmkIou 
reflexes of both kgs and arms, a bilateral 
positive Hahmski sign <ind a ])ositi\e 
( )ppenlienn reflex on llu‘ light side 
Recovery was conijilete 

Another unusual coniplicalion of 
mumps was observed In !v ( louriou and 

II Marion Their ])<ituait developed 
a phlebitis of th(‘ left leg 20 da> s after 
the onset of nuim])s He also had a bilat- 
eral orchitis, more marked on the left 
side It seemed possible tlnit the phlebitis 
occurred either as an unusual loccdi/ation 
of the circulating virus, or as an infec- 
tion spreading from the inflamed testes 
Except for evidence of a small ])ulmo- 
nary embolus, convalescence was normal 
and recovery was complete. 
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NEWBORN 

By Robert A. Lyon, M.D, 


In an extensive survey of the inci- 
dence and causes of neonatal deaths , B. 
E. Bonar^so called attention to the prob- 
lems confronting the pediatrician and 
obstetrician. The mortality rates for in- 
fants under 1 year of age have declined 
about 40 per cent during the past 20 
years. For infants less than a month of 
age the decline has been only 27 per 
cent, for those less than 1 week of age, 
17 per cent, and for those under 1 day, 
only 4 per cent Further reduction of 
the total infant mortality rates seems to 
be a problem of the obstetrician pri- 
marily. Certain factors such as the in- 
creasing age of the women bearing 
children, the lowered birth rate which 
increases the relative number of first 
born children, and the tendency to im- 
prove the health of certain women of 
impaired vitality may be factors which 
increase neonatal deaths Other condi- 
tions over which the obstetrician has 
greater control are: (a) The improper 
use of anesthetics, analgesics and other 
drugs which may be injurious to mother 
and child or may prolong labor, and 
(&) unnecessary or imju'oper operative 
l)rocedures. 

Of utmost importance in the reduction 
of neonatal mortality rates is more thor- 
ough study of the causes of death It was 
suggested that the International List of 
Causes of Death be re\ised to eliminate 
ambiguous and misleadinnj terms Fol- 
lowing the classification of Cruickshank, 
the author believed that most of the 
deaths could be grouped as those due to 
birth injuries, infections and gross con- 
genital defects Cases of sudden death 
and others of obscure nature re(|uire 
careful investigation of factors of age 
and maturity at the time of death, the 
mode of delivery, the examination of 


the placenta, the ante mortem observa- 
tions and finally the autopsy examina- 
tion, together with all the laboratory 
and technical tests available. The au- 
thor advocated an extension of research 
into the antenatal and natal problems of 
physiology and pathology to aid in the 
reduction of infant mortality rates to 
their basic levels. 

Blood Pressure 

Blood pressure determinations on 
newly born infants were made with a 
needle in the umbilical artery and re- 
corded photographically by R. A. Wood- 
bury, M. Robinow and W. F. Hamil- 
ton.22^ The pressure in the umbilical 
artery and the brachial arteries were 
found to be approximately the same. In 
order to obtain clinical blood pressure 
readings of similar values, a cuff only 
2 5 cm in width was recommended 
Cuffs with wider diameters gave results 
which were too low by 20 to 25 mm. of 
mercury In summarizing their results, 
the authors found that the average blood 
pressure of new’ly born infants was 80 '40 
and tended to increase wdth age during 
the first 10 days of life. It was nnt 
influenced by such factors as anesthesia 
of the mother during fleh\er\, the onset 
of respiration, clamping the cord after 
birth or the administration of ox\gen 
ot carbon dioxide Slight elexations (oc- 
curred w'hen the mother had symptoms 
of toxemia of pregnancx. Crxing. dehx- 
dration xvithout collapse and the admin- 
istration of fluids to deindrated habits 
tended to elevate the pressure readings 
The blood pressuies of premaliue in- 
fants were lower than those of the full 
term group and readings as low as 35 O 
xvere obtained m an infant of 5 months’ 
gestation. With increasing length of 
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gestation the pressures became more 
elevated. 

Congenital Hypertrophic Pyloric 
Stenosis 

The symptoms and treatment of con- 
genital hypertrophic pyloric stenosis 
have been reviewed recently by E. J. 
Donovan.-^^ In the group of 143 con- 
secutive cases all but 17 were boys and 
the first symptoms of the stenosis began 
m the second to fifth week of life at an 
average of about 3 weeks. Always, the 
first s\mptom was vomiting which either 
began suddenly or occurred after feed- 
ing, The material vomited never con- 
tained bile although occasionally blood 
was present Peristaltic waves over the 
epigastrium, passing from left to right, 
were almost alwa}s observed and the 
palliation of a tumor mass about the size 
of an olive in the e])igastniim just to 
the right and aliove the umbilicus was 
pathognomonic of the lesion 

The author had found little need for 
\-ra\ or iluoroscojiic (‘\<immation of 
tlu'se ])titients. and believed that the di- 
agnosis could 1)(‘ made in most instances 
hoin the cdmic«il examination alone. It 
was Ills opinion that medical treatment 
with ati opine with tliukened feedings 
\v<is fre(juentl> attenijited for to() long a 
time and that operation was sometimes 
])ostpone(l until the child’s geiieial nu- 
trition was iinjiaired The ojierative risk 
IS much less if the bain is in good ])h}si- 
ca! condition and the jirejiaration of the 
patient In the administration of blood 
and of saline solution for a few da\s 
to replace the loss of chloride vomited 
by the infant was \ery beneficial treat- 
ment Shortly after ()])eratic)n, 15 cc. of 
water may be cjffered by mouth and 4 
hours later 4 cc of breast milk diluted 
wath an ec|ual amount of barley water 
may be given The feeding can be in- 
creased gradually until, at the end of 48 


hours, the child may take as much as 
an ounce every 3 hours No fatalities 
occurred in the author’s group of 143 
patients. 

The resuscitation of newly born in- 
fants by a mechanical method has been 
advocated by D. B. Martmez.^23 
employed a machine which exerted a 
positive pressure of 13 mm. of mercury 
and negative pressure of 9 75 mm. of 
mercury in alternating sequence. The 
pressure was exerted through a mask 
directly over the baby’s face very similar 
to the apparatus used in the administra- 
tion of gas anesthesia It was important 
to remove the mucus from the baby’s 
pharynx before the treatment was started 
and then either pure oxygen or a mix- 
ture of OX} gen, 90 per cent, and carbon 
dioxide, 10 per cent, w^as employed. As 
soon as the infant started to breathe, the 
pressure was automatically shut ofif so 
that the infant’s own res]>iratory move- 
ments would inhale the gases. 

In the treatment of 500 infants by 
this method, 315 seemed to have re- 
ceiv(‘(l some henelit from the mechanical 
lespiratoi and 138 weie thought to have 
profited to such an extent that they 
might have dual had this method not 
lieen enijiloved In 24 instances the au- 
thor heluwed th<it no other method would 
liave r(‘suscitate(l the infants Autopsies 
])erf()rmed on a group of 9 patients 
showed no evKkmce of damage caused 
In the a])])ar<itus ( )f distinct value in 
this tvpe of tiealnient was the ease with 
which the method could he ap])hed so 
that the bain would receive the maxi- 
mum lienefit and the least possible in- 
jurious effects, even in inexpert hands 

Epidemic Diarrhea 

One of the severe outbreaks of diar- 
rhea in newly born infants which have 
been reported from various parts of the 
country recently has been described by 
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M. Greenberg and B. M. Wronken^^-^ 
The disease occurred over a period of 2 
winter months and was confined to 1 part 
of the hospital only. Diarrhea, loss of 
weight, dehydration and severe toxic 
symptoms were characteristic signs and 
bronchopneumonia and otitis media were 
frequent complications A group of 52 
infants of a total number of 129 new- 
born contracted the disease (40 per 
cent) and 15 (29 per cent) died No 
etiologic agent or source of infection 
could be found, and the epidemic was 
checked only by the closing of the ward. 

In review of the epidemics of diarrhea 
in the newborn m New York City dur- 
ing the past 4 years, H. Abramson and 
S Frant^-^ have described the clinical 
and epidemiological characteristics. The 
incubation period seemed to vary be- 
tween 2 and 21 days, the most frequent 
period being 4 days Babies 2 to 14 days 
of age w’ere most often affected. The 
early symptoms of vomiting, diarrhea, 
abdominal distention and listlessness 
were followed within a few hours by se- 
\ere prostration and evidence of toxemia 
and acidosis. Babies who survived some- 
times developed bronchopneumonia, otitis 
media or secondary invasion of pyogenic 
organisms causing septicemia. The ill- 
ness of a senes of 91 infants lasted for 
3 to 26 days with a median duration of 
9 days Pathologic changes in the in- 
testinal tracts of these infants were very 
meager and bactenologic investigations 
failed to reveal any definite causative 
agent Treatment of the disease was 
symptomatic, consisting of the admin- 
istration of fluids, blood transfusions and 
graduated feedings, but the important 
factors were the early institution of such 
therapy. Closing of the wards seemed 
to be the only method of checking the 
epidemics 

xA. statistical study of this disease in 
27 epidemics in 19 different hospitals in 


various parts of the country has been 
made by W. H. Best.^^^ Several hospi- 
tals have had 3 or more outbreaks of 
the infection with no common factors 
to account for them The season of the 
year seemed to have no bearing on the 
infection, since the epidemics were 
equally frequent in winter and summer 
months. Of a total of 5082 live births, 
this virulent diarrhea has occurred in 
750 (14.7 per cent) xAlmost half of this 
number of infants died of the infection. 
A search for a specific microorganism or 
virus has given no definite results. Health 
departments have urged: (a) The re- 
porting of such cases in order to deter- 
mine the true incidence rates and to 
detect epidemics early; (b) the improve- 
ment of nursery technic so that no in- 
fection can reach the baby, and (c) the 
early closing of any nursery or obstetrical 
division in hospitals to check the spread 
of the disease. 

Hemorrhagic Disease of Newborn 

Hemorrhagic disease of the newborn 
occurred in 72 infants of a senes of 
ll,v)03 births reviewed In C. T Javert.--” 
The incidence of anemia, toxemia and 
syphilis w’as Ingher in the mothers of the 
bailies with the hemorrhagic tendency 
than in the mothers of a control senes 
The iiKahers of the affected babies w^ere 
soniewiiat older than the control senes 
and had more ju'olonged periods of labor 
requiring operative jjrocedures Tlie 
group of infants with the bleeding ten- 
dency included a larger number of pre- 
matures and a larger numlier of infants 
requiring resuscitation than did the con- 
trol senes Bleeding occurred in{»st 
frequentlv m the gastroenteric tract, the 
blood being vomited in 31 instances and 
appearing grossly in the stools m 12 
The skin, umbilical stump, foreskin, 
vagina, mouth, urine, and eves show^ed 
evidence of bleeding in the remainder of 
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patients. One-third of the group of in- 
fants exhibited the hemorrhages on the 
first day of life and the great majority 
bled during the first 4 days of life. 
Treatment consisted chiefly of rest for 
the infant and the intramuscular in- 
jection of whole blood. Transfusion 
with maternal blood was recommended 
when anemia of the infant was apparent 
unless the mother’s condition made it 
impractical to use her as a donor. 

Hepatic Lesions 

Hepatic lesions observed at the autop- 
sies of 69 newly born infants have been 
reviewed by A. S. Price The livers 
of premature infants generally resembled 
those of mature infants except that the 
former have more numerous and laroer 
blood islands, thinner liver cords and 
smaller sized cells J^assi\e congestion 
m the neuborn, often associated with 
congenital heart disease, api)e<ired the 
same as in adults exet^pt that toxic ef- 
fects weie less notable in infants. Sim])le 
fatty infiltiatnm was obseived in the 
livers (ff well-nourished infants to some 
degree but more marked m those of in- 
fants who had been dejirned ot food 
either before or after birth S\phihs 
])roduce(l a ])enIobular hepatitis with an 
infiltration of Kmphocytes and inononu- 
clear cells m portal canals \rsenical 
treatment of the mother produced a toxic 
manifestation, and acute asphwia caused 
a marked congestion of the sinusoids 
with occasional deposits of hemosiderin. 
Another type of liver change, not be- 
longing to any of the above categories, 
was noted by the author in several in- 
stances in which there was distention 
of the hepatic cells, fine deposits of lipoid 
material giving the cells a vacuolated, 
emulsified appearance and necrotic areas 
which sometimes obliterated the sinu- 
soids. The central zone apparently be- 
came involved first and entire lobules 


were affected Although factors which 
may have been responsible for this hepatic 
disease were reviewed, no outstanding 
etiologic agent could be ascertained. The 
possibility that rectal ether or some of 
the barbiturates administered in early 
stages of labor may cause liver damage 
must be borne in mind. 

Hypoglycemia 

A newly born infant with hypogly- 
cemia observed by H. Rascoff, J. S. 
Beilly and M. Jacobi^^^ had a hyper- 
trophy and hyperplasia of the islands of 
Langerhans. In all of the 9 other cases 
reported previously m the literature, 
histologic cliangcs occurred m the pan- 
creas with an increase in the number 
and size of the islands. In 2 patients, 
adrenal hemorrhages had also been noted. 
Of the total nunilicr of 10 patients, 5 
were prematurely liorn and the remain- 
ing 5, who were full term infants, were 
larger than <L\erage si/e. The chief diag- 
nostic sym])t()ins of In poghcemia seemed 
to he a failme of the infant to respond 
readily to lesuscitalion, tlie occurrence 
of cyanotic attacks not ichcvcd perma- 
nently In inhal<itt()ns of oxygen and car- 
bon dioxide ,ind, linall), the refusal of 
tlie patient to take feedings well. The 
liistoiw of dailietes in the mother should 
alwa\s lead to a sus])Kion of tins con- 
dition but a glucose tolerance test of the 
mother is sometimes necessary to diag- 
nose the condition Blood sugar deter- 
minations should be made on all of the 
newborn who show the above symptoms 
and their response to the administration 
of glucose solutions is rapid when hypo- 
glycemia occurs The prognosis of the 
condition is not always good 

Icterus Neonatorum 

The cause of icterus neonatorum has 
been investigated recently by S G. Ross, 
T. R, Waugh and H. T. Malloy,^-^^ 
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Bearing in mind the 3 main factors which 
have been held responsible for causing 
icterus neonatorum : namely, excessive 
hemolysis, impaired function of the liver 
cells and obstruction in the biliary chan- 
nels, the authors conducted their inves- 
tigations along 3 different channels. In 
the first experiment, newly born infants 
were examined on the first and fifth 
day of life in regard to the red cell count, 
the percentage of hemoglobin, the cor- 
puscular volume percentage and the van 
den Bergh reaction. In a group of 12 
infants, 5 had clinical jaundice and 7 
did not, but the reduction in red cell 
count, hemoglobin and corpuscular vol- 
ume was about the same in the 2 groups, 
indicating that the same degree of hemol- 
ysis took place in these 12 patients and 
that excessive hemolysis was not in itself 
a factor that always caused jaundice. 

In a series of 63 infants examined 
on the fourth or fifth day of life, 22 of 
whom were jaundiced and 41 normal, 
none had a direct prompt van den Bergh 
reaction, but a delayed indirect reaction, 
and the indirect reaction was distinctly 
higher in the group with jaundice Bili- 
rubin was present in the urine in a ma- 
jority of the jaundiced patients and 
a])])eared to be directly dependent upon 
the concentration of bile in the blood. 
These tests indicated that the disease 
was not of the true obstructive biliary 
t\pe and the biliary channels did not 
s(*eni to be sufficiently involved to play 
any important part in the development 
of jaundice In a third group of 35 in- 
fants, 14 of wfiom were jaundiced, a 
study w^as made of the excretion of bile 
pigment in the stools and urine during 
the first 7 days of life. Relatively high 
amounts of urobilin w^ere excreted m 
both groups of cases but the amounts 
w^ere greater in the group that did not 
have jaundice. From these experiments 


the authors concluded that the obstruc- 
tion of the bile channels W'as of little sig- 
nificance in the cause of icterus neona- 
torum and that the basic factors of the 
condition were the excessive hemolysis 
and some other mechanism wdiich pre- 
vented the excretion of bile pigment. 
Either the tissues had an increased af- 
finity for bile pigment or, most likely, 
the liver cells of infants were unable to 
excrete the large amounts of pigment 
during the first few days of life. Some 
functional disturbance of the liver cells 
due to the increased load thrown upon 
them would seem to explain the occur- 
rence of many cases of icterus neonatorum 
and especially wmuld it account for the 
high incidence of the condition in pre- 
mature infants. 

Jaundice which had been caused by 
sepsis in 2 newly born infants follow^ed 
by the development of neurological com- 
plications of an unusual type has been 
reported by A. Biemond and S. Van 
Creveld During the neonatal period 
of life these 2 infants had infections of 
the umbilical stump and developed se\ ere 
jaundice and signs of extrapyramidal le- 
‘^lons Both of the patients recowred 
from their severe jaundice but died 3 or 
4 months later of hroiichopneumonia 
At autopsy there was tuund a denyxelmi- 
zation and loss of ganglion cells in the 
globus pallidus and in the corpus sub- 
thalamicus on both sides and m 1 in- 
stance there was slight icteric staining 
ot the basal ganglia. Li\er invohement 
w^as noted m both patients, witli slight 
fibrosis m 1 case Icteiic staining of the 
basal ganglia has frequentl\ acxoiiqianied 
icteric gravis neonatorum, but is iiukIi 
more rare in cases of jaundice due to 
sepsis. In diese 2 infants there was no 
evidence of eiwthroblastosis nor was 
there any family history of Rtenis gra\is 
or anemia of the congenital t\pt* 
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Infections 

Epidemics of respiratory infections 
may also occur in. nurseries. Such an 
outbreak has been reported by A. E. 
Dickie.^*'- Seven infants developed symp- 
toms of nasal obstruction, cough and 
fever. Cyanosis and dyspnea occurred in 
a few patients and 2 died with evidence 
of massive pulmonary consolidation. A 
Staphylococcus aureus was found in all 
of the infected infants and was recovered 
from the 4 nurses and 1 mother. In 1 
instance this microorganism was found 
in the milk of a mother with a mild mas- 
titis U])un removal of the earners and 
the institution of rigid isolation technic 
of the nursery, the epidemic disapjieared 
by the end of 1 month. From a review 
of the literature it seemed that staphylo- 
coccic infections are usually tolerated 
poorly by \oung infants 

Gono) rhea I scpsi s' folh )\\ ing an ( iphthal- 
niicL neonatorum in an infant 4 da\s of 
ag(‘ has been rejiorted In S j lloffinan 
and A1 ScIHieider - Mthough tlu‘ jia- 
tieiit had lecened the reguhir jirojilnlac- 
tic treatUK'iit at biith, the cncs l)C‘CMme 
infected w ilh the gonococcus and 12 duN s 
lat(‘r a sejitic aithiitis rc^sulted The 
inici ooiganisni was isolated fioiii the 
blood and, at jiostnioi tc‘m examination, it 
was found in the liuid of the right knee 
joint and in the spleen 1die hc*art was 
not invohed 

Opliflialniia ncouatorum has been cured 
in a \er\ shoit time by the use of sulfan- 
ilamide. T Whllis-'"*^ em])loyed the drug 
in 4 babies in doses of 0 2 to 0 25 (Jm 
per kg of body weight in addition 
to customary local irrigations of the eyes 
The blood concentrations of the drug 
were observed closely and transfusion 
therapy was held in readiness to combat 
any toxic effects of the sulfanilamide 

Acute suppurative parotitis is a rare 
condition in the first days of life. The 


infant observed by R. H. Baxter and 
M. T. MacDonakP*'"'^ had been a brow 
presentation at birth and considerable 
edema of the face resulted. On the sixth 
day of life the right parotid gland became 
swollen and inflamed and a stomatitis 
was noted. The pus which could be ex- 
pressed from Stenson’s duct contained 
B, alcahgenes. Several incisions on the 
cheek were necessary before complete 
drainage and healing took place A total 
of 55 cases of infection of the salivary 
glands, usually the parotid, have been re- 
ported previously in the literature. It is 
the general opinion of most observers 
that the infection is an ascending one 
from the mouth. 

Two cases of supiiurative parotitis 
were described in newly born infants by 
H Bloch and l>. L Facella One 
infant was 4 da\s old and the other 6 
(l<i\s w'hen the swx4hng of the parotid 
was first noted Incision and drainage 
were necessary in both instances and the 
culture of the piis obtained fioni 1 gland 
showed the presence ol a sta])h_\ lococcus 
albus These inhints wene the only 2 
with this condition in a s(m U‘s of 
coiisecutue biiths 

Intracranial Hemorrhage 

The synnitonis <ind diiiKal liiidings of 
a senes of 12f) newl\ bom inhuits with 
intracianial hemoi rhagt* ha\e been sum- 
niari/ed Iw W S Ciaig-'^ Auto])sy 
])roof of the condition was obtained m 
all of these jiatieiils Stibduial hem- 
orrhages occuried in f)2 infants, the ma- 
jority of w'hom were full term infants 
delivered with the aid of instruments 
Asphyxia and an unnatural alertness with 
an expression of anxiety, follow'ed by spo- 
radic periods of improvement, were com- 
mon early symptoms. Convulsive move- 
ments, m-co-ordinated eye movements, 
muscle spasticity, and hyperactivity of 
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reflex action frequently occurred. Hem- 
orrhage below the tentorium often caused 
rigidity of the neck and deep cyanosis. 
Subarachnoid hemorrhage was noted in 
36 patients with very few definite symp- 
toms but was often associated with frailty 
of the infant The symptoms were often 
delayed in their appearance until later 
in the infant’s life. Intraventricular hem- 
orrhage occurred in 22 infants and was 
accompanied by symptoms of a sudden 
onset most frequently in premature in- 
fants, and a cry and facial expression 
denoting pain Rigidity of the neck and 
retraction of the head often occurred and 
death usually followed very rapidly. The 
removal of cerebrospinal fluid gave only 
temporary relief Hemorrhage into the 
brain substance was noted in only 6 
infants, all of them large babies and de- 
livered after a prolonged labor. The 
facial expression was one of fear and 
they slowly declined in health with the 
(levelo])ment of muscular flaccidity and 
weakness The fontanel in a baby with 
intracranial hemorrhage bulged some- 
times but more often it felt full and 
spongv Such factors as toxemia or in- 
fection of the mother, and instrumental 
delivery have an influence on the occur- 
rence of such hemorrhages and careful 
obstetric and nursing care seemed to be 
essential for the prevention of the lesions 
Attention has been called to some of 
the predisposing factors of intracranial 
injtirv of premature infants bv \\ R 
Studdiford and H P Salter-"'^ In a 
series of 2T^ premature deliveries, the 
conditK^n seemed to occur most frequentlv 
when the second stage of labor was pro- 
longed and was less common when episi- 
otomy was performed The careful man- 
agement of the first and second stage of 
labor was considered to be a major factor 
111 the prevention of intracranial injuries 
of the infant. 


Prematurity 

Factors wdiich influence the mortality 
of premature infants have been surveyed 
recently by B. B. Breese, from a 

study of the records of 987 infants whose 
weights were less than 2500 Gm. (5.5 
pounds) at birth. The conclusion was 
reached that weight w^as the most impor- 
tant factor in the prognosis of the pre- 
mature infant. Other conditions wdiich 
may have had an influence on mortality 
rates w^ere found to be hydramnios, and 
breech delivery. The age of the mother 
had no effect except in the case of w^omen 
over 40 years of age at the time of the 
delivery of their infants and this seeme<l 
to have an unfavorable effect. Induction 
of labor, Cesarean section and forceps 
deliveries did not add to the risk of the 
premature’s life. Ether, administered to 
the mother during delivery, seemed to be 
a safe anesthetic, but morphine was a 
dangerous drug in its effects on prema- 
ture mortality. Prolongation of gestation 
seems to be necessary to reduce the inci- 
dence and mortality of prematurity but 
often the health of the mother will not 
permit this to be accomplished and, 
therefore, adequate methods of h^idlmg 
and treating premature infants are still 
important requisites 

Further indication that premature.^ 
vvdio survive the first few months of life 
tend to dev^elop mentalh and plivsicallv 
as well as full term infants has been cor- 
roborated by the observations of K Rae- 
dorf He examined 27 children who 
had weighed between 1050 and IJOT) ( hn 
at birth and now were 5 to 17 vears old 
Their rate of development in both height 
and weight compared favorablv with nor- 
mal growth curves Their mental status, 
judged from the histoiw olitamed from 
the parents, and school teachers, and 
from Bmet-Simon intelligence tests, in- 
dicated an average mental development. 
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In the group were 5 children of the lower 
mental levels but this seemed to be no 
more than should be expected from simi- 
lar samples of population and such a 
small number might be attributed to 
hereditary or traumatic etiology. 

The administration of thyroid extract 
to premature infants has produced favor- 
able results in the series of patients ob- 
served by A Moncrieff.^"^^ Doses of 
gram of the thyroid extract per pound 
(6 mg. per kg.) of body weight were 
administered daily for a maximum period 
of 2 weeks. Thirt>-t\vo infants served as 
the experimental group and an equal 
mimlier of comparable weight were em- 
ploved as a control group. The infants 
recening the medication seemed to gam 
less weight than the untreated patients, 
prohahK because of the stimulation of 
metabolism produced b\ the thyroid sub- 
stance The tein])eratures of the treated 
gioup, howe\ei, were held at liigher 
a\erag(* kwels <ls a rule than those of the 
conliol senes Most imiiortaiit of all, the 
mortalitv rate of the babies receding tin- 
loid extract was onl\ 0 ]U‘r cent as com- 
p<irc‘d with 17 ])er cent <imong the control 

sei K‘s 

The lelatne values of hit man and 
(ina\s uiilk jar Ihc jecdimj n/ p?cniaiaie 
infants has lieen investigated In H. II 
(lordon, Z Levnue A \Vlu‘atley 
and K. ^^arples In d jirematuie in- 
fants, the nitrogen retention wais a])])rox- 
imately the same when the 2 types of milk 
were fed m eepnvalent caloric amounts, 
but larger amounts of nitrogen w'erc util- 
ized by prematures than b} full term 
infants When the nitrogen content of a 
feeding was increased without increas- 
ing the caloric value, larger amounts of 
nitrogen were retained hut utilization 
percentages dropped Fat seemed to be 
absorbed m smaller relative amounts by 
prematures than by full term infants. 


A new food for prematures has been 
recommended recently by A. V. Stoesser 
and E. JohnsonA^*^ It consisted of 40.6 
per cent skimmed cow's milk, 10.1 per 
cent of calcium caseinate, 17.5 per cent 
olive oil, 31.7 per cent of a maltose and 
dextrin preparation and 1 per cent of 
halibut liver oil. This feeding seemed to 
be tolerated better by a group of 80 
premature infants than was an evapo- 
rated milk mixture by a control series 
of 71 premature babies For a group of 
pi'emature infants weighing more than 
2000 Gin , this diet seemed to be more 
effective than breast milk or evaporated 
milk formulas 

Skin Lesions 

\ anou'^ methods of caring for the skin 
of new'Iy born infants have been com- 
pared over a period of b years bv H N 
vSanford The common eriqitions were 
those due to irritation winch produced 
the erythematous macules .ind ])a])ules, 
the pustul<ir t\pe wincli included all forms 
of iinjietigo an<l ])ein])lngus neonatorum 
and, finall}. the ])ustul<ir eriqitions ac- 
C(un])anie(l In exfoliation winch were 
tile inoNt iau‘ forms In tlu‘ pievious 
literatun^ th(‘ aullior found tlnit the in- 
cidence of pustular (‘iiipt lolls w'as re- 
poited to \ar_\ from 0 0 to 0 per cent of 
newl\ 1)0111 infants. In his own senes of 
3500 nev\l)oin. the iouniH‘ care of the 
skill had includtal the use of 2 ])er cent 
ammoniated mercury <Lt birth followed 
In daily baths with watca* and castile 
soap, baths with olive oil, or mixtures of 
olne oil and mineral oil, or commercial 
preiiarations. Since none of these meth- 
ods had any marked influence in reducing 
the incidence of skin lesions, the final 
method employed was tliat of total ne- 
glect of Hie skill of the mfanl foi i1k‘ liist 
y days of life excejit for the leinoval of 
excess blood at birth. Pustular lesions 
practically disappeared in the nursery 
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with this last form of treatment with only 
1 infant (0.2 per cent) of a group of 
developing pustular lesions. There was 
very little seasonal variation in the inci- 
dence of either the irritative or pustular 
types of lesions and an increased fre- 
quency of irritations did not lead to an 
increased frequency of pustules. The 
cause of either the irritative or pustular 
eruptions is not definitely known. Since 
most of the erythemas occurred during 
the first 3 days of life, when the infant 
was receiving little or no breast milk, the 
author concluded that allergic reactions 
from food were probably not the cause of 
the eruptions but might be the result of 
handling and of irritation from linen 
from which excessive amounts of alkali 
or acid had not been removed in washing. 
In spite of all precautions approximately 
10 per cent of the infants developed some 
type of irritative lesion. 

The prevention of the pustular erup- 
tions seemed to depend upon the im- 
provement of nursing technic, asep- 
tic care of the baby, the isolation of 
infected infants, and, most important 
of all, the avoidance of irritation from 
baths and oiling by leaving the skin abso- 
lutely alone. 

Similar results have been reported by 
L. H. Smith, who has observed 1734 
newly born infants who received no 
cleansing of the skin during their stay in 
the hospital. The buttocks were cleansed 
with warm water after stools had been 
passed. Within 12 hours after birth, the 
infants’ skin became clean w'lth a com- 
plete disappearance of the vernix caseosa 
except possibly under the arms and in 
the groin. The incidence of skin irrita- 
tions and pyodermia greatli' decreased 
under this regime. 

Tw'o epidemic.s of peinphiyus neona- 
torum from w'hich staphylococcus aureus 
was isolated have been described by F. D. 
Hart.246 In 1 case a purulent rhinitis of 


an infant and, in another, a mastitis of 
a mother seemed to be the source of the 
infection since the same microorganism 
had been isolated from these lesions. 

The treatment of pemphigus was lim- 
ited to the application of antiseptic 
solutions, such as mercurochrome and 
potassium permanganate. Ultravio- 
let radiation has been suggested as a 
beneficial form of therapy. Prophylaxis 
of the disease by rigid aseptic technic is 
highly important since the mortality 
rates from the infection are high, espe- 
cially in premature infants. 

A. mouth infection resembling thrush 
in its appearance but of undetermined 
etiology occurred in epidemic form in 
46 of a senes of 50 infants observed by 
L. H. Douglass The untreated pa- 
tients recovered more rapidly than those 
who received local applications of per- 
borate of soda or gentian violet solutions. 
None of the infants died, but the epi- 
demic W'as checked only by the closing of 
the ward for 10 days, during which time 
it was thoroughly cleaned and aired. 

The term sclerema neonatorum has 
been reserved for the description of small 
areas of subcutaneous fat necrosis which 
occur in localized areas in the skin and 
subcutaneous tissues m newborn babies 
during the first few' w'eeks of life The 
lesions usually become soft and some- 
times progress to cystic forms but the 
general health of the infant is not im- 
paired. An instance of this disease has 
been described recently by J F McIntosh, 
T. R. Waugh and S G Ross.-'^^ Se\- 
eral small areas of induration which de- 
veloped in the scapular region and upper 
part of the arms subsequent 1\ discharged 
a \ellowish semifluid material. Histolog- 
ual examination showed that changes 
had occurred in the fat cells of the sub- 
cutaneous tissue and that crvstals W'Cre 
very numerous but no lipase was present 
in this material. The areas were sur- 
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rounded by fibroplastic proliferations and 
cellular exudate. In general, the sub- 
cutaneous fat of a newborn child has been 
found to be low m olein content but the 
occurrence of the subcutaneous fat necro- 
sis seems to be due to a change in the 
physical properties of the fat and not in 
its chemical state It is assumed that 
obstetrical trauma is the predisposing 
factor. 

Tetany 

The subject of tetany of the newborn 
has been reviewed recently by H. Bak- 
win Attention was called to the fact 
that subdural hematomata or forms of 
meningitis m the newborn can j^roduce 
symptoms of convulsions and carpopedal 
spasms which are verv similar to those 
of tetany The diagnosis of tetany is 
made Iw finding a serum calcium content 
below' 8 mg per cent Such a tetany 
may be caused b\ a disturbance of paia- 
tlnroid secretion, the ingestion of large 
amounts of ]jhos|)hate, a deficiency of 
Mtainin I) oi In obstruction of the in- 
testiiicd Had ( )ther forms of tetanv 
without a lowered calcium content of the 
blood nia\ he* jiroduced by alkalosis, 
lesulting from the ingestion ot huge 
amounts ot sodium bicarbonate, from the 
xoiniliiig of acid in pvloric obstruction 
or from h\ pei ventilation These latter 
forms of t(‘tan\ are extremely rare in 
the newborn 

In iioimal infants the serum calcium 
tends to fcdl fioni figures of II mg at 
birth to dS nig In the fifth day and 
after this time there is a slight rise to 
sliglitlv over 10 mg per cent. The 


serum phosphorus rises during the same 
time to figures of 6.1 to 68. It has 
seemed probable that the decline in cal- 
cium is due to a temporary decrease 
in the parathyroid secretion of the in- 
fant and that the phosphorus plays an 
important part in the production of tetany 
in the newborn The mothers probably 
develop an increased parathyroid secre- 
tion which IS suddenly cut ofT from the 
baby at the time of its birth. 

In experimental animals, tetany may 
be produced by the administration of 
phosphates and, conversely, the disease 
may be prevented by the restriction of 
])hosphates m the diet It is possible 
that excessive amounts of phosphate tend 
to inhibit the patient’s absorption of cal- 
cium by forming an insoluble calcium 
])hosphate in the low^r part of the in- 
testinal tract 

d'etanv m the newborn may be pro- 
duced in ])art by the ingestion of large 
amounts of ])h()s])horus, which is abun- 
dant in colostrum and present m ex- 
cessive amounts in cow’s milk The 
starvation ])eriod of the first few days 
of life ina\ cdso tend to increase the 
amount of ])hosphonis liberated within 
the l)o(l\ riiosphonis is excreted in only 
very small amounts in the iirme of the 
newlv born baby The combination of 
events during the first days of life in 
which the serum caleuini decreases and 
the jihosphoriis increases cither from 
starvation or from the excessive inges- 
tion in the form of cow’s milk may be 
the ex])lanation for the occurrence of 
most cases of tetanv at this age 


NUTRITION AND NUTRITIONAL DISEASES 

By Waldo E Nelson 

Vitamin A — Clinical studies to deter- carried out by J M Lewis and L, H. 
mine the adequacy of the vitamin A con- Barenberg^^^ Fifty-one infants were 
tent of the average infant diet have been given a diet which contained approxi- 
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mately one-fourth the vitamin A content 
of the average diet and 53 infants were 
given a diet which contained from 4 to 8 
times the number of vitamin A units in 
the average diet. These infants were ob- 
served for an average period of between 
6 and 7 months, and a comparison of 
the nutritional status and the incidence 
of infection of the 2 groups was made. 
The authors were unable to detect any 
diiference in the nutritional status or the 
susceptibility to infection between the 2 
groups of infants. They concluded that 
the average diet of infants contains at 
least 4 times as many units as the mini- 
mal requirement, as judged by the nu- 
tritional state of infants and their re- 
sistance to infection They tend to agree 
with Guilbert that the requirement of 
vitamin A, in contradistinction to that of 
Mtamin D, depends on body weight 
rather than on rate of growth. Thus 
adults would require many more units 
of vitamin A than do children to protect 
them against night blindness Similarly, 
It seems probable that children require 
a greater numlier of vitamin A units 
than do infants to permit normal dark 
adaptation 

Vitamin Bi — On the basis of con- 
trolled feeding experiments m infants, 
M W. Poole, B M Hamil, T. B 
C'ooley and I G Ivlac}-'*^ state that 
\itamin B| in the diets of infants aids 
in promoting a more stabilized growth 
and a greater nutritional stability. One 
group was gnen 90 to 100 more Sher- 
man-Chase units of vitamin B^ per day 
than a control group of infants. Various 
observations and measurements were 
made at monthly mter\als and included 
anthropometric measurements, roentgen- 
ograms of the long bones and hemato- 
logic studies The efficiency of utilization 
of milk became superior after the 126th 
day of life for the infants who received 
their milk fortified with vitamin Bj. 


While the hemoglobin values of the vita- 
min Bi group did not show a higher 
average level except in the later weeks 
of observation, they did not fluctuate 
as widely. 

E. Robb, E. M, \"ahlteich, and M. S. 
Rose^'^^ have studied the vitamin Bi 
content of the dietary of nursery school 
children. On the basis of their studies, 
they state that an adequate amount of 
vitamin Bj will be furnished if at least 
40 per cent of the total number of calories 
is derived from milk, 18 to 20 per cent 
from cereals, wfith at least half the cereal 
calories from w’hole-grain products in 
which the vitamin Bx has not been to 
any considerable extent destroyed by 
heating in manufacture, and 16 to 22 
per cent from fruits and vegetables. In 
addition 3 to 4 ounces of orange juice 
or its equivalent in tomato juice should 
be provided daily for their vitamin C 
content. No accurate prediction can be 
made as to the number of units such a 
diet will \ield owing to the natural 
variability in foods and the losses which 
may occur in cooking or in commercial 
preparation It w^as noted that the vita- 
min Bi content of the diet could be 
increased wnth little, if any, extra cost 
by the use of whole wheat bread and of 
a wdiole w heat cereal reinforced with 
wheat germ. 

From feeding experiments carried on 
for a period of 32 weeks, F \V Sclilutz 
and E. V. Knott--''* conclude that the 
optimum ingestion of vitamin Bj is a])- 
proximately 400 to 500 international 
standard units per da} 

The experimental ol)ser vat ions of A 
L Daniels-'"'’^ indicate that commercial 
ev^aporated milk contains alioiit fiO per 
cent less vitamin Bi than an equivalent 
amount of raw summer milk 

Further data have been ]>ublished bv 
L. I Hams, P 0 Leong and C C. Lhig- 
ley 2 r>.’'» concerning the efficaev of meas- 
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urement of vitamin Bi in human urine 
as an index of nutritional level. The 
authors conclude that the urinary excre- 
tion furnishes a useful measure of the 
state of nutrition of the subject with 
regard to vitamin Bi. They suggest the 
following provisional standards : A ‘Test- 
ing leveF' of excretion of 10 to 20 I. U, 
and an excretion of 30 1. U. or more 
after the standard test dose (350 I U ) 
are indicative of average or normal nutri- 
tion Excretions of less than 10 I U. 
(resting level) and IS LU. (after test 
dose) seemed sufficiently removed from 
the average range to be classified as sub- 
normal Polyneuritic symptoms of nu- 
tritional origin have been found to be 
associated with resting levels of 3 5 I U 
and under and with low responses to 
test doses 

These measurements are based on data 
obtained from rat experiments. The au- 
thors are m\estigating a chemical jiroc- 
ess for estimating \itamin Bi in urine 
and It is possible that tins method ma\ 
provide more accurate results 

Vitamin — A method for the esti- 

mation of vitamin in luiinan urine 
has been described \)y M K. Maitra ~ 
The urine is fed to rats who have been 
fed during a prelimmarv ])enod on a diet 
adequate excejit for Mtamin Thv 

growth response of the rats is taken as 
an indication of the presence of vitamin 
m the urine 

Vitamin C— \ccordmg to M \an 
h'ekelen and M. Heinemann/^^'’'" ascorbic 
acid m urine cannot be determined re- 
liabl} by direct titration with 2,6 dichlo- 
ro])henol-indophenoL Reducing sub- 
stances other than ascorbic acid, present 
in urine, also decolorize this indicator 
They can be removed by ])reci]>itation 
with mercuric acetate. The excretion of 
these interfering substances can increase 
considerably, under various conditions, 
and independently of that of the vitamin. 


The observations of J. M Faulkner 
and F. H. L. Taylor^^^ indicate that the 
output of ascorbic acid in human urine 
is dependent upon the serum level of the 
vitamin. Ascorbic acid thus appears to 
be a threshold substance with a critical 
level of excretion m the vicinity of 1.40 
mg. per 100 cc. of serum. 

C. P. Manahan and N. J. Eastman^^^ 
are in agreement with Braestrup that the 
ascorbic acid concentration in fetal blood 
IS regularly almost 3 times that of mater- 
nal blood. Raising the concentration of 
ascorbic acid m the maternal blood by 
the antenatal administration of orange 
juice raises concomitantly the concentra- 
tion in the fetal blood, the ratio between 
the concentration m the 2 bloods remain- 
ing similar. The authors suggest that the 
high relati\e concentration of ascorbic 
acid in fetal blood results from a selec- 
tive action on the part of the jilacenta in 
respect to vitamin C 

A 5-hour test for the deteimmation 
of vitamin t' saturation has Iieen de- 
scribed In 1 S W'nglit, A Lilienfeld 
and MacLenathan The test is pei- 
fornied as follows Bre<ikfast is omitted 
and the bladder is emptied and this speci- 
men of urine is discanU^d ( )ne gr^im of 
ascorbic acid in 10 cc of ])h\s]ologic solu- 
tion of sodium chloride is mjeeted intra- 
\en()iisl_\. \11 of the urine \oi(U‘d during 
the first 5 hours, including a sjiecimen 
voided exactly at the end of the fifth 
liour, IS collected, Ihtration is done as 
soon after the 5-hour jienod as ])ossible 
to avoid undue loss of the vitamin Ac- 
cording to the authors 500 mg or more 
of the 1 Gm. dose is normally excreted 
in the first 24 hours and 400 mg of that 
IS excreted m the first 5 hours 

The vitamin C content of tlu‘ blood, of 
the spinal fluid and of the 5-hour urinary 
excretion after a 1 Gm intravenous test 
dose of ascorbic acid was determined for 
138 patients by H. Wortis, J. Liebmann, 
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and E. Words. A blood content of 
vitamin C above 0.7 mg. per 100 cc. was 
almost invariably associated with a nor- 
mal spinal fluid content and a normal 
urinary excretion test for vitamin C, A 
blood content of vitamin C below 0.4 
mg. per 100 cc. was almost invariably 
associated with a subnormal spinal fluid 
content and a subnormal urinary excre- 
tion test. In these ranges the blood was 
an adequate and accurate index of the 
state of vitamin C nutrition In the 
intermediate subnormal range for blood 
(from 0.4 to 0 69 mg per 1(X) cc.), it is 
recommended that all available tests be 
used, including clinical evaluation of the 
patient. The authors emphasize that 
scurvy is a clinical entity and its diag- 
nosis cannot be made by the vitamin C 
determinations alone. 

A clinical study to determine the effi- 
ciency of an intradermal dye test for vita- 
min C deficiency has been carried out 
by H. G Poncher and C. H. Stuben- 
rauch, described by 

Rotter and by Portnoy and Wilkinson 
consists in the intradermal injection of 
2.6 dichlorphenol-indophenol. It was 
presumed that the speed of reduction of 
this dye in the tissues as characterized 
by the rate of decolorization of its blue 
color would indicate the saturation of 
the tissue with vitamin C. Poncher and 
Stubenrauch’s results do not confirm the 
conclusions of Rotter or of Portno\ and 
Wilkinson in that their data with the 
intradermal test did not correspond with 
the cevitamic acid blood level They 
conclude that the test m its present form 
is not of clinical value 

The relation of ascorbic acid ingestion 
to mineral metabolism in children has 
lieen studied by A T. l^aniels and 
J. Everson. No influence on cdkmin, 
phosphorous and magnesium retentions 
w^as observed wdien the ascorbic acid 
ingestions were betw’een 2 7 and 12.5 


mg. per kg. of body weight. In a con- 
troled ascorbic acid balance study in 
which the ascorbic acid retentions w^ere 
shown to be below the physiologic min- 
imum, there was found to be no ap- 
preciable difference in the average re- 
tentions of calcium, phosphorous and 
magnesium. 

Ascorbic acid appeared to be related 
to nitrogen metabolism. The average 
nitrogen retention at levels of ascorbic 
acid ingestion below the physiologic min- 
imum were found to be lower than wdien 
the children were receiving adequate 
amounts as shown by the ascorbic acid 
retentions. Ascorbic acid ingestions in 
excess of the physiologic requirements, 
however, did not further increase the 
nitrogen retention. 

A. D. Kaiser^^" states that while there 
is some evidence that the rheumatic pa- 
tient needs increased amounts of vita- 
min C, its administration in adequate 
amounts will not prevent rheumatic in- 
fection or promptly bring about recov- 
ery. He does not believe that vitamin C 
deficiency is a significant etiologic fac- 
tor in rheumatic infection. How^ever, 
there is sufficient clinical evidence to 
stress the importance of the regular ad- 
ministration of adequate amounts of vita- 
min C to all patients suffering from 
rheumatic disease. 

J. F. Rinehart, L. D. Greenberg, M 
B. Olney and F Chuy-^'"^ have also found 
that the ascorbic acid content of the blood 
plasma is unifonnh low' for j)atients with 
acute rheumatic fe\er Furthermr»re, the 
inajorit} of their ])atients, con\alescent 
from rheumatic fever or with inactive 
rheumatic fever, also had low' blood 
plasma \alues In contrast to Kaisers 
Opinion dun suggest that Mtamm C 
(leficieiRV ina\ be of etiologic signifi- 
cance Tliat chilcireii with actue tubei- 
culosis re(iuire more \ilainin C than do 
w'ell children is also apparent from the 



564 


PEDIATRICS 


work of various authors, among them 
being W W Jetter, and T. S. Bum- 
balo.^*^^ In the study of these authors 
all of 37 tuberculous children showed a 
decreased urinary excretion of vitamin 
C on a daily ration of 55 to 65 mg. Their 
average daily excretion w^as 5 7 mg as 
compared with a 29.2 mg. average of 25 
normal control children In general, the 
greater the severity of the tuberculous 
process, the lower the excretory figures 
More extensive data are supplied by J 
M. Faulkner and F H L. Taylor^^>^> 
to show that the amount of vitamin C 
in the diet necessary to bring the serum 
level and the urinary output to normal 
values m the presence of infection in 
general is far greater than the normal 
1 equi remen t. 

Scurvy- — A case of scinny m an infant 
6) months of age with hemorrhage into 
the l>rain, the dura aiul retina is reported 
by F. w^hapiro and S Hurw itT'ri*’" 

\cti\T scur\\ in an inhnit 2'^j months 
of age, who had r(‘C(‘i\ed 4 dianis (■)f 
oiange ]uic(‘ daih, st<irtnig at tlu* <ige 
of 2 months is repoit(‘d 1)\ (i. \ Ilag- 
nrinii scur\\ leinanusl <Kti\e 

in s])ite of oiangi‘ ]ukc‘ and tiscorhu <ui(l 
adinimstcnc'd oialh It is of interest that 
aftt'i 3 d<i_\s of ]ntia\enons medu.ition 
with ascorbic ac'id, .ill signs of active* 
semw dis.ajipe.ai ed diu* author sug- 
gests th.it then* ina\ li.ut* lievn a te‘in- 
])oiai\ faulty .ihsoiqition fioin tlie* gas- 
troenteric tout \fter (hsehaige fioin 
the Iios])ital the infant re*eened fioin 2 
to 3 ounces of orange juiee dailc and 
showed no finther evidence of scurvv 

Vitamin D — Rickets — \n attempt to 
determine the incidence of tickets in 2 
far w'estern cities, Portland, Oregon, and 
San Diego, California, has been made 
by C U Moore, J L. Brodie and A. J. 
Thornton, A M. Lesem and O B 
Cordua A large group of children, 

5 years of age, were examined in each 


city. The children were chosen from 
different sections of the city so that they 
would represent a typical cross section 
of all social classes. More than 90 per 
cent of the children examined had 3 or 
more signs of rickets. On the basis of 
their data, the authors conclude that, 
under modern living conditions, abundant 
sunshine does not furnish adequate pro- 
tection against rickets and advise uni- 
versal adoption of some inexpensive 
dietetic antirachitic preparation. 

The adequacy of percomorph liver oil 
as an antirachitic agent has been tested 
by R L Roddy, E K Rose, P J. Hodes 
and J C (uttings-"^^ In 16 infants with 
rachitic osseous clianges at the start of 
the study, 14 were completely healed 
and 2 showed inconqilete healing after 
a ])eri()d of 4F months Of S4 nonra- 
chitic infants, f)3 (75 ])er cent) were 
coinpletelv piott‘Cted o\ei the same pe- 
riod of tinu' lric*\en |)iem<iturc infants 
wc‘re coniplet(*l\ inotected or healed The 
rickets wIikIi (Uwelo|)t*(I in the* course of 
this stiuh was of tlu‘ iml(li‘st t\pe <ind 
<ij)par('ntl\ of no chmc.il siginluMnce \ 
(laih (lose of 0 (hops of pc‘rcom()r])h 
li\er oil <i])i)CMie(l to .illoid .is nnich 
])iotection as tt‘n (lro])s 

The .antiracliitu (*llituiu\ of irradi- 
.ile(I c hoIest(‘i ol h.is hec^n studied by J 
S. Hood and f 44ie irradi- 

.itcsl chok*stc‘i ol w.is (iissol\(*cl in corn 
oil <111(1 was .i(Iniinist(‘U*(l to 177 non- 
rachitic infants \aiMng in age at the 
hegininng of the ohscM \ .itioii from 1 to 
5 months jienod of stiuU coveied 

from S to 7 months 41ie infants were 
divided into 3 groiijis and wete given, 
respectively, 350, f)75, and 050 I U of 
vitamin D as irradiated cholesterol 1 low- 
ever, the authors estimated tluit these 
w’ere minimal doses and that in many 
instances the daily dose may have been 
increased as much as 25 to 30 per cent 
In only 2 infants, 1 white and 1 colored, 
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did rickets develop, which was in each 
instance of an extremely slight degree. 
Both infants were in the lowest dosage 
group. 

The curative effect of irradiated cho- 
lesterol in oil was observed in 41 infants 
with mild rickets and in 5 infants with 
severe rickets. The authors state that 
their experience is too limited to permit 
conclusions of a comparative nature 
based on past experience with cod liver 
oil or viosterol ; however, they have 
gamed the impression that irradiated 
cholesterol was a powerful antirachitic 
substance, fully the equal of viosterol 
or cod liver oil, unit for unit, and per- 
haps superior. 

Further studies to determine the anti- 
rachitic value of irradiated, evaporated 
milk in infants have been conducted by 
AI. Rapoport, E. Krick, and J. Stokes, 
Jr-^- They had previously shown that 
irradiated, evaporated milk was an ade- 
quate antirachitic agent for hospitalized 
infants, both white and negro. In this 
study they hav^e observed the antirachitic 
effect of irradiated evaporated milk from 
December to May in outpatient practice 
There were 97 nonrachitic infants, SO 
negroes and 47 whites Of these, 82 
remained completely free from rickets, 
14 (le\ eloped mild rickets w’hich disap- 
peared during the 5-month period of 
observation, and 1 developed mild rickets 
which did not disappear They thus con- 
clude that irradiated evaporated milk 
is an effectiv^e pnjph} lactic antirachitic 
agent under the orchnaiw conditions of 
(ait])atient practice 

An unusual instance of rickets resist- 
ant to \itamm D therapy in a boy, 16 
\ears of age, is reported by F Albright, 
A. M Butler, and E Bloomberg 
The changes in the calcium and phos- 
phorous metabolism and the histologic 
data indicated that the condition was 
true rickets and not some other condi- 


tion resembling rickets. The resistance 
to vitamin D therapy w^as not due to 
failure to absorb vitamin D, since crys- 
talline vitamin D injected intravenously 
and irradiation from an ultraviolet ray 
lamp wTre ineffective. With massive 
doses of vitamin D, such as from 150,000 
to 1,500,000 S. P. units daily by 
mouth (from 15 to 150 cc. of viosterol 
or from 15 to 30 cc. of crystalline vita- 
min D in propylene glycol), the disorder 
of metabolism was corrected and healing 
of the rickets took place. It is pointed 
out that it is necessary to observe such 
a patient carefully, lest, wdth healing of 
the rickets, too large doses of vitamin 
D will produce hypervitaminosis It is 
believed that the disturbance m this pa- 
tient is not a deficiency disease like ordi- 
nary rickets but rather due to an intrin- 
sic resistance to the antirachitic action 
of vitamin D 

Further data confirming Gersten- 
berger's contention that the liver plays 
an important role m the antirachitic 
function of vitamin D are presented by 
W HeMiiann He has shown experi- 
mentally that the antirachitic efficacy of 
\itamin D in rachitic rats was greath 
diimniriied when ulistriictive biliary cir- 
rhosis of the li\er was produced In op- 
eration, and it was inhibited when the 
Iner was damaged h\ administration of 
carbon tetrachloride Since in each in- 
stance vitamin D was gi\en In intra- 
muscular injection, the ]:)oss!biht\ that 
intestinal absorption might have plated 
a idle can he ruled out Administration 
of Drisdol instead of tiosterol in oil 
showed that the diminution in the cura- 
tive effect of \itamin I) obtained in the 
jaundice group could not be explained 
by the inhibition of the absorption ot 
vitamin D at the site of injection The 
assumption that jaundice injures the 
osteogenetic cells to an extent that might 
impair their propert) of calcifving was 
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refuted by the observation that parent- 
eral administration of a phosphate solu- 
tion produced healing in jaundiced, ra- 
chitic rats as easily as in those not 
jaundiced. Thus the author concludes 
that the only interpretation possible is 
that the decreased antirachitic efficacy 


the rachitogenic diet in sufficient amounts, 
furnished protection against the develop- 
ment of rickets. When equivalent quan- 
tities of the acids and salts were fed, 
it was found that the salts were slightly 
more effective than the corresponding 
acid Animals placed on a rachitogenic 
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Fir If) — lleinugldbin i tgenei iiting puvvri of apjn oMinateb amounts ot lush cooked 

spinach and canned tomatoes Hemoglobin legenerating powei on .iiitinu lats ol the dailv 
feeding ot 4f)l mg ot dried cooked spinach ( 7 (,m fiesli eooked spinach), containing 0 dl mg 

ot total iron ^7S mg ot diied cooked tomatoes ( (on canned toimitoes), containing 0 mg 
of total non 1 he .meima-produc mg diet ot tlu amimils contained an a<kquate snppl\ of copper 
! I F'ediat . Sept , 1937) 


of Mtamin 1) was due to impainnent of 
hepatic function. 

n llanulton and M ]\I Dewar-" 
have shown that citric and tartaric acids 
and the sodium salts of these acids have 
a marked tendency to ]n*event the de- 
velopment of rickets m rats on a ra- 
chitogenic diet and to cause healing 
when administered to rachitic animals. 
Sodium citrate, sodium tartrate and 
sodium bitratrate, when incorporated in 


diet until severe rickets developed and the 
aeids or salts then administered along 
with the diet for periods of 5 to 10 da}s 
e\ulence of marked healing. 

Protein — Iwom balanced studies 
measuring the caloric and protein re- 
quirements and basal metahohsm in chil- 
dren from 4 to 14 years of age, J W 
Maroney and J A Johnston-"*^ state 
that with calories adequate for growth, 
intakes of protein representing 15 per 
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cent of the total calories appear to be and S. H. Jackson^TT the nutritional 
optimal. Amounts gi eater than 20 per value of spinach is greatly overrated 
cent were usually productive of pallor, and in contrast sufficient prominence has 
loss of appetite, abdominal discomfort not been given to the nutritional value 
and sometimes vomiting With less than of canned tomatoes. 

15 per cent of protein, a negative nitro- Their data indicate that cooked spin- 
gen balance or depression of basal metab- ach and canned tomatoes are approxi- 



17 — Weight ffain in \itamin A depleted animals, produced b\ coobed spinach and 


canned tomatoes (J 

ohsin was fre([uently observed. They 
confirmed llic saving’ effect of fat and 
carbohydrate on protein and suggest that 
this constitutes an argument for record- 
ing tile protein requirement in terms of 
the percentage of calories rather than in 
grams per unit of weight 

Vegetables — According to F. F. Tis- 
dall, T. G. H. Drake, P. Summerfeldt, 


Pediat, Sept, 1937 ) 

mately of equal \alue as a source of iron 
for the prevention an<l cure of mitri- 
tioned anemia in sjnte of the fact that 
the total iron content of cooked sjiinach 
IS more than 3 times greater than that 
of canner tomatoes (Fig 16) 

Spinach, although it contains 0 19 per 
cent calcium, an amount 20 times greater 
than found in tomatoes, actually tends 
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to produce a negative calcium balance. 
In contrast, the retention of the calcium 
in cooked tomatoes is excellent. 

The vitamin A content of cooked spin- 
ach is approximately 4 times as great 
a.s that of canned tomatoes (Fig 17 ) 

The vitamin Bi content of cooked 
spinach is approximately one-half that of 
Cooked tomatoes (Fig. 18) 


carded in the preparation of tomatoes foi 
consumption 

The possibility that spinach because of 
its high oxalic acid content might have 
a deleterious effect upon calcium metab- 
olism in man has been suggested by 
several observers. P. Bonner, F. C. 
Hummel, M F. Bates, J Horton, H. 
A. Hunscher and I. G. Macy-"*^ have 



I 1 S 4 IN — 1 iiss nt \itaniin lii dinmi.' tlir cooking pi(Kt*ss of spinatli 
( [ Pt (li.it , St pt , 1 'M7 j 


I'lie \itaiiiiii C content of cooked spin- 
ach is ]c‘ss than oiu*-(juai ter that of 
canned tomatoes 

The \itaniin I) content of cooked s])in- 
ach and eaniied tomatoes is negligible 
Many of the food elements of spinach 
may be lost in the discarded cooking 
water, even when the cooking is earned 
out under ideal home conditions. If 
these conditions are not observed, the 
loss may be greatly accentuated. On the 
other hand, there need be no water dis- 


studu'd the influence of a daiK serving 
of spinach or its etjunaUmt m o\ahc acid 
iijjon mineral utih/ation of children 
Their data indicate that there is no cu- 
mulative toxic or untoward effect eithei 
in the aveiage daily retention or in the 
])rogressive storage of nitrogen, calcium, 
and phosphorous either during the period 
of consumption of spinach and oxalic 
acid or during the control period imme- 
diately following. The supplementation 
of an already adequate diet with a gen- 
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erous serving of spinach daily, for as 
long as 40 consecutive days, did not 
change the rate of calcium storage in 
growing children when calcium intake 
was adequate to cover the precipitating 
effect of the oxalic acid and to provide 
for the fluctuating growth needs They 
conclude that spinach is not harmful 
even m servings of 100 Gm. daily, at 
least m preadolescent children. 

Selection of malnourished chil- 
dren — A method for the detection of 
school children who grow poorly during 
the school year has been suggested by 
C. E Turner and A. Nordstrom.^'^Q The 
employment of height-weight-age tables 
and of the various indices based upon 
several body measurements has not 
proved entirely practical for the detec- 
tion of children who are in need of 


medical attention. Since disease, poor 
nutrition, and lack of rest interfere with 
growth, the authors suggest the selec- 
tion of children on the basis of failure 
in growth. The authors propose using 
intermittency in growth as a practical 
screening procedure. They advise the 
weighing of children every month of the 
school year except June and recording 
of intermittency when there is no gain 
or a loss for each month of 3 successive 
months. School experience has shown 
that it IS worth while for the teacher, 
the nurse, and the school doctor to in- 
vestigate the cases of children who have 
stopped growing for long periods — in- 
vestigating (a) poor habits or recent 
illnesses, because of which they may need 
a modified program, and (&) serious 
physical defects which need correction. 


PARASITIC DISEASES 

Waldo E. Nelson, M D. 


Pinw^orms 

In a discussion of the efficacy of the 
\an(>us methods advocated for the treat- 
ment of jimworms, W H Wright and 
If 1) emphasize the necessity 

of having a reliable metliod of diagnosis 
The> state that the ova arc not deposited 
in the intestinal canal, as are those of 
many other worms, but are expelled by 
the gravid female after it has migrated 
out of the anus and upon the perianal 
region For this reavson the examination 
of sainjiles of stools for pm worm ova is 
a haphazard and unreliable method of 
diagnosing pinwonn infestation The 
stools of the vast majority of patients 
with pmworms will not reveal pmworm 
eggs, and although the occasional posi- 
tive findings are significant, the negative 
findings do not indicate the existence 
or absence of infestation The authors 


ad\ocate the employment of an anal swab 
or scraper of the type described by M. 
C Hall.-^'^i This swab is made of cello- 
phane They state that a satisfactory anal 
swab or scraper must be of such mate- 
rial that pmworm o\a, if present, will 
regularly adher to it, that it must be m 
such form that it can be transported from 
the hospital, clinic or home to the labora- 
tory without loss of parasite material and 
without danger that infectue material 
will be transferred to other jiersons, that 
It must be of such design that it can be 
examined aexurateh in the lal)orator\ 
wath a minimum of handling and effort, 
and that, in the interest of econoim , its 
base should be constructed of such heat- 
resisting material that it can he sterilized 
and used repeatedl} or of such cheap 
material that it can be used and dis- 
carded. 
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No method of treatment at present 
available is entirely satisfactory, since 
there is no known anthelmintic which 
in single doses will remove all the worms 
from every patient or all the worms from 
nearly every patient and which is suffi- 
ciently safe for use with persons of 
all ages. In the authors’ investigations 
tetrachlorethylene comes closest to 
meeting these specifications for single 
dose treatment. Tetrachlorethylene is a 
much safer drug than oil of chenopodium 
or carbon tetrachloride and has a suffi- 
cient margin of safety to permit its ad- 
ministration to young children From the 
standpoint of water solubility, it is in a 
favorable position since it is of great 
value for the elimination of certain 
nematodes located in the small intestines 
and yet, theoreticall} , is sufficiently in- 
soluble ( 1 part soluble in 5400 parts 
of water) so that it is probably carried 
in considerable concentration into the 
large intestine and is cajiable of acting 
on worms located there Mthougli tetra- 
chloretlnlene ustiall\ is administered in 
a solution of so(lium or magnesium sub 
kite, it was found that In administering 
U m a suitable dose of inagnesinm citrate 
solution, the objection of \oung chib 
(Iren to the tasu* of the sulfate solution 
was avoided Hexylresorcinol admin- 
istered orally and by enema or In 
enema alone appears to he of dehnite 
value in some cases of owunasis In 
\oung children tlie aiitliois have em- 
jdoved the drug in enemas onlv and ha\e 
had excellent results in clearing up the 
infestations in some instances Other 
c'ases did not res])ond so satisfactonlv 
If enemas are eniploved, then should 
be given properly and so spaced that the 
gravid fcnnales are reinov(‘d before their 
migration through the anal canal 'Vo be 
most effective, they should be given with 
the patient in the knee-cliest position 
with the buttocks elevated. This position 


should be maintained for several minutes 
after which the patient should lie on 
the right side to allow gravitation of the 
fluid across the transverse colon and 
into the ascending colon. 

The employment of enemas is particu- 
larly indicated in the case of children 
under 4 years of age, since sufficient 
work has not yet been done to establish 
both the safety and the efficacy of any 
anthelmintic administered orally to chil- 
dren of this age It has been the practice 
of the authors to employ hexylresorcinol 
enemas only when the treatment can be 
given by a trained nurse. Under other 
conditions, soapsuds enemas are rec- 
ommended So far results obtained with 
hexylresorcinol enemas have been more 
promising than those obtained wuth soap- 
suds enemas 

The authors have not found that anal 
ointments have an\ <Lpj)recial)le value 
m destroving the tadi)ole larva within 
the egg and thus preventing reinfection 
Such ointments do li.ive, however, some 
advantage in relieving thc^ initation and 
pruritus asso(.iale(l witli the migration of 
gravid female woiiin the (le])osition 
of oVti on the p(‘rianal n‘gion Tliey em- 
])loy 2 ]>er tent pluiiol ointment U S b 
The em])lovnient of airil i)higs and nicdi- 
eated jellies inav he <in aid in the contnd 
of the fhsease l)ul as <i i ule (.annot be 
(lejHuided on to eradicate' infestation 
The} state that there is still a need for 
a (.he<i]> etfectue anthelmintic wIikIi can 
be administered with safetv to jiersons of 
all ages and which can he einploved with 
a minimum of effort 

The effects of single doses of tetra- 
chlorethvlene in the treatment of pin- 
worm infestation liave been ohstuved by 
W H Wright, J. lh)/icevich and L 
S. Gordon. The drug was adimnis- 
tered orally at the rate of 0 1 cc of 
each year of apparent age It was 
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given in a solution of magnesium citrate. 
Of 44 infested children who received 
tetrachlorethylene orally and who were 
checked by posttreatment swab exam- 
inations on approximately the fourteenth 
and twenty-first days after treatment, 30 
(68 2 per cent) were negative. However, 
the authors believe that the true percent- 
age of cures was probably about 47 per 
cent since the former figure should be 
reduced approximately 30 per cent to 
account for positive cases not disclosed 
by 2 swab examinations. Three chil- 
dren received magnesium citrate solution 
alone, followed the next morning by an 
enema consisting of 1 cc. of tetrachlo- 
rethylene in a cocoanut oil soap emulsion 
to 1 liter of water. These 3 children were 
negative on posttreatment swab exam- 
inations, but in no instance did the 
magnesium citrate solution remove all 
the worms So far as there is available 
evidence, it would appear that tetra- 
chloreth>lene is one of the best drugs 
for a smgle-dose treatment for pin- 
worms Tt is especially effective for light 


pinworm infestations but would prob- 
ably fail to effect cures in the majority 
of persons heavily infested, a failure 
which would probably be shared by other 
anthelmintics of merit when similarly 
administered. 

Trichiniasis 

The effect of sulfanilamide on the 
course of experimental trichiniasis in rats 
has been studied by O. R. McCoy.“^‘^ 
No differences were noted between the 
total number of larvae which developed 
in the muscles m the treated rats or of 
the control animals. Nor was there any 
evidence of any lethal effect upon the 
adult worms in the intestine or on the 
development of the larvae in the muscles. 
As judged by loss of weight during the 
course of the infection, the drug had no 
effect on the severity of the symptoms. 
Actually the treated rats lost consider- 
ably more weight than the control ani- 
mals and also more than other rats w^iich 
were given the same amount of the drug 
but were not infected with trichiniasis. 


POISONING IN CHILDREN 

Waldo E Nelson, M D 


Lead 

An instance of chronic lead poisoning 
associated with active rickets in a child 
3^2 >ears of age is reported b} } Caf- 
fey-'""^ R\idences of lead lines m the 
hones were absent from the early roent- 
genograms, but appeared coincidentall> 
with the healing of the rickets. The ab- 
sence of lead lines in the skeleton during 
actne rickets is explained In the close 
parallelism iii the deposition of calcium 
phosphate and that of lead phosphate in 
growing cartilage. It is suggested that 
the skeletal lesions of lead do not develop 
during active rickets because the skeletal 


changes m lead poisoning and m actne 
rickets are antagonistic both physiuh^gi- 
cally and anatomically 

In an excellent article m which the 
pathologic lesions of lead encephalitis in 
children are described m detail, S S 
Blackman. Jr states that patients w ho 
recover after the initial convulsions ma\ 
be ex])ectecl to have functional disor- 
ders \ar_Mng from mental retardation to 
spastic ])arul_\sis ClimcalK, fever and 
marked leukocytosis were ju'esent m 
most of the cases in this senes and the 
Signs of encephalitis appeared during the 
hot months of summer and fall in 19 of 
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the 22 cases In another patient, dying 
in January, the encephalitis appeared in 
association with widespread lobular pneu- 
monia. Blackman suggests that factors 
which cause vasodilatation, such as fever 
and the high temperature of summer 
weather, may be important in precipitat- 
ing the lesions in the brain 

Naphtha 

Acute naphtha poisoning in an infant, 
which they believe to be the first re- 
corded, is reported by J. P. Price and P 
Harrison The infant swallow'cd liquid 
floor polish and almost immediately be- 
gan to cough vigorously Whthin a veiw 
few’ minutes he became extremely cya- 
notic, his breathing w’as slow, shallow 
and associated wuth a sonorous sound 
The pulse wtis weak and rapid The 
throat was somewhat red, hut there w<is 
no cwidence of any severe burning 
Caffeine sodium benzoate was given 
as a stimulant and gastric lavage jier- 
f(H*nK‘(l h'ollowmg the la\agc‘, ouiKe 
of magnesium sulfate was left in the 
stoiiLich 1 )urmg the ne\t 24 liouis, the 
child h<i(l seveial jieriods of t‘\ti(‘nu‘ u‘st- 
k‘sMU‘ss, which w(‘ie c ontrolk'd with 
chloral hydrate <idmmnt(^]c'd i(‘ct,ill} 
1)\ the lollowmg nioining tlu‘ child ap- 
peau‘d to he in good condition The* cya- 
nosis had disa]>])CMi ed, the ])uls(‘ was ot 
good (iuaht\ and the hoy w,is in exc'el- 
Icnt sjiints. \ few, scattcued, moist odes 
apjanred o\ci both lungs 

It was hehewed th<it naphth<i was the 
offciidmg substance m the tloor jxilish 
The sym])toiiis which result from the 
ingestion of naphtha are dependent u])on 
the amount of poison swallow’ed and ab- 
sorbed The earliest synqitoms are those 
caused by local irritation of the alimen- 
tary tract , a burning sensation in the 
mouth, throat and stomach, vomiting, 
thirst, and colicky pains As the volatile 
products of the hydrocarbon are ab- 


sorbed from the stomach, further symp- 
toms arise ; shallow respiration, weak 
pulse, cyanosis, extreme restlessness, and 
unconsciousness. The symptoms which 
result from aspiration of the poison are 
those of irritation of the respiratory 
tract : cough, tracheitis, dysphoma, bron- 
chitis, and in severe cases bronchopneu- 
monia. 

Phosphorus 

An instance of acute phosphorous poi- 
soning wuth recovery m an infant who 
had eaten roach paste is reported by S. 
Blumenthal and A Lesser Particu- 
lar emphasis w’as placed on the value 
of continuous intravenous adminis- 
tration of dextrose solution. Since the 
liver IS unable to store sufficient amounts 
of glycogen, it becomes important to 
supply’ dextrose slowly’ and constantly 
to the blood stream until the liver can 
again take over its normal tiinction 

Poison Ivy 

h'ailur(‘ to ol)t<im either prophylactic 
or thenipeutu rt‘sults with a standard 
|)()is()n i\\ t‘\tiact 111 oil IS r(‘ported by 
L t' Pac'hnitinn ( )f 14 clnldren who 
rt‘cei\(‘d 2 injections of I cc' e<ich of 
the extmet, as wcT as 7 c'hddren who 
receixed 3 mjc'ctioiis, none was noted 
t(^ lia\e gamed <iny inou‘ pioteetion tlian 
th(‘ untrcMted clnldren with wToni they 
w’ere associated No tlienipeiitic results 
weu‘ seen either iininediatc'ly or late 
Tlune Wiis no iiniisticd relied from itehmg 
or from other sy in])t()ins, nor was there 
a (lefimtely shortened course of illness 

Potassium Chlorate 

An instance of a sex ere toxic en- 
cephalopathy which followed sy niptoms 
of acute ])oisoning m a child who had 
received potassium chlorate by mouth 
and 2 injections of sulfarsphenamine in 
the treatment of VincentL stomatitis is 
reported by J Greengard While the 
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causal relationship of the encephalopathy ministered internally to a child and 
to these drugs was not proved, it was doubts the justification for its local use, 
considered likely. The author states that since there are other more efficient and 
potassium chlorate should never be ad- innocuous oxidizing agents. 


POLIOMYELITIS (Infantile Paralysis) 

Robert A. Lyon, M.D. 


Several large epidemics of poliomye- 
litis have occurred in the United States 
during the past few years One of the 
largest senes of patients was reported 
from New York City by E Fischer 
and ]\I Stillerman.-'^^ From the survey 
of 686 hospitalized patients the authors 
bummarized certain interesting features 
There was a larger percentage of older 
patients m the group than in previous 
epidemics and these individuals devel- 
oped paralysis less frequently than those 
of younger ages Of the senes of patients 
who entered the hospital in preparalytic 
stages, onl} 20 per cent developed pa- 
ralysis The total mortality rate (2 6 
per cent ) of the group studied was very 
low m conijiarison with that of previous 
epidemics and the rate for the city as 
a whole In 17 families there w’ere 2 or 
more cases, a total of 36 patients in all, 
while all of the other patients wtm'C the 
only ones affected in their families. 

Fever seemed to be the best single 
criternm if actuitv of the disease and 
a high percentage of those wnth more 
than SOU cells in their cerebrospinal 
tluuls developed paralc sis One-half of 
the 10 patients who had had their tonsils 
and adenoids reniov'ed within a montli 
before the onset of ])oliom_\elitis svmp- 
tums developed bulbar or encephalitic 
manifestations, which wTis a much higher 
percentage than occurred in the total 
series. 

Schick tests performed on all of the 
patients showed a high incidence of posi- 


tive reactions even among some persons 
who had received the preventive inocula- 
tions previously. This finding, wdiich has 
been recorded by other authors, has sug- 
gested the possibility of a temporary loss 
of immunity of all t\pes during the 
course of poliomyelitis. The treatment 
of the disease in this senes of patients 
was mostly symptomatic without the use 
of convalescent blood or other sera. The 
Drinker respirator was found very ef- 
ficacious in the treatment of patients 
with respiratory difficulty which occurred 
m 18 instances 

Diagnosis — Cerebellar types of polio- 
myelitis present many difficulties of diag- 
nosis. E. Glanzmann-'*^ has outlined the 
symptoms of this form of the disease. 
Paralvsis rarely occurs and the tendon 
reflexes ^ary considerably. They ma\ 
be abolished or exaggerated, and occa- 
sionally they dilter in intensitv on the 2 
sides of the bodv Weakness of the 
legs and fatigue are common svmptoms, 
Imt the diagnosis rests upon the presence 
of ataxia with a tendency for the child 
to fall to one side or the other The 
finger-nose test and the heel-knee test 
are often performed with dilffcultv Rom- 
berg’s sign mav be piesent, but it is 
often absent as is the ngiditv of the neck 
The tone of the muscles of the extremi- 
ties mav be weak without a definite 
{paralysis The cutaneous leflexes are 
frequently exaggerated The cereliro- 
spinal fluid is under little or no increase 
of pressure, is clear, and the l^andy 
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reaction is positive. It is always doubtful 
whether the cerebellar types are due to 
the poliomyelitis virus except when the 
symptoms occur during an epidemic of 
the more typical forms of disease. The 
[)rogTiosis of cerebellar poliomyelitis is 
usually very good. 

The diagnosis of nonparalytic polto- 
luyeliHs also depends considerably upon 
the presence of an epidemic of the typical 
forms of disease. The symptoms of 
such patients may resemble those of other 
infections of the central nervous system, 
such as aseptic choriomeningitis and en- 
cephalitis. M. Brodie-*^- investigated the 
sera of 24 patients who had had attacks 
of nonparalytic poliomyelitis 2 to 8 
months previous!}, to see whether any 
antibodies against the virus of aseptic 
choriomeningitis were present In no 
instance did the sera of these patients 
neutralize this virus Another group of 
17 patients who had had nonjiaralytic 
])()lioni}ehtis were tested wnth the virus 
of the wSt la)uis encephalitis e])ideinic and 
their sera also produced iiegatue results 

Attention has been called by R De- 
Mattia-'^'”^ to the caily synipfonis and 
\i(jns of pohoni} elitis lie stressed the 
ini])ortance of tlu^ sh«irp ])ain which oc- 
ean ed \er} early in the disease at the 
junction of the muscle* libers and tendons 
In the skin rAerl}ing the involved mus- 
cles there is a hvperesthesia and a diminu- 
tion m the reflexes Meningismus and 
hypotonic it} of the muscles of the neede 
are other early signs of the disease wdnch 
wairant an earlv diagnostic lumbar 
puncture and the careful examination of 
the cerebrospinal fluid for its cellular, 
sugar and albumin content 

Difticulty has been encountered m 
isolating the pobomyclifis virus from the 
nasal secretions of patients with the 
disease. M. Stillerman and M, Brodie^^^ 
v'^ere able to find only 11 reports in the 
medical literature in which the virus 


isolated was definitely identified as that 
of poliomyelitis They have added 1 
more case to this group. In a series of 
15 patients from whom weekly specimens 
were obtained, the virus w’as isolated 
in 1 instance from a girl 9 years of age, 
who was m the ninth day of her illness 
at the time w^hen the virus w’as detected. 

Attacks of poliomyelitis do not al- 
ways confer permanent immunity. A. E. 
Fischer and AI. Stillerman-^^ have re- 
ported 4 instances of second attacks of 
the disease, observed m New^ York City. 
Thirteen other cases of this type have 
been reported previously in the medical 
literature. A summary of these and other 
unpublished or doubtful instances has 
lieen compiled to bring the total number 
to 26 and intervals of 2 to 25 years be- 
tween infections have been noted. In 1 
of the authors’ patients, no neutralizing 
substances for an Fi strain of polio- 
myelitis virus could be demonstrated 
in the blood serum immediately after 
the second attack or 1 year later 

Treatment — The treatment of polio- 
mvehtis patients wnth intravenous hypo- 
tonic saline solution has been recom- 
mended In (1 M Reian An 0.375 
])er cent solution of sodium chloride was 
administeied slowl} for 3 periods of 
about 5 hours each hfi-oin 1500 to about 
3000 cc. were given in this manner Ten 
jiaticnts wath respiratory paralysis and 6 
with involvement of the muscles of de- 
glutition responded favorably. It was 
believed that the respirator would not 
have been necessar} m aii} of the former 
groups if the intravenous treatment could 
have been given as planned. A series 
of 16 preparalytic patients responded well 
with an improvement in muscle tone and 
the return of reflex action. This form of 
therapy has prevented paralysis and death 
in rhesus monkeys which had been in- 
jected with lethal doses of the virus. Pa- 
tients who have paralysis of muscles of 
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the extremities do not improve. How- 
ever, while tlae disease is active or spread- 
ing, as in the Landry ascending forms, 
considerable benefit might be expected 
from hypotonic saline therapy. 

The results of muscle treatment of 
36 patients during their periods of recov- 
ery from poliomyelitis have been re- 
viewed by N. M. Harry.^®'^ Treatment 
consisted of complete rest for the pa- 
tient during the acute stage of the infec- 
tion with the help of plaster casts. 
When muscle tenderness had disap- 
peared, radiant heat, massage and pas- 
sive motion were instituted Light 
exercise, often with the muscle sub- 
merged in warm water, was then em- 
ployed and in a few cases the weak 
muscles received electrical stimulation. 
The ages of the patients ranged from 4 to 
14 years The most rapid improvement 
occurred during the first 6 months after 
the acute manifestations of the disease 
and further progress was made during 
the next 4 months, but after a period of 
a year the changes were very slight. 
.Sometimes the younger children, who co- 
operated less well at the start, continued 
to improve over a longer period of tune 
The time at which ambulatory treatment 
w'as begun depended a great deal upon 
the nuuscle groups iniolved Paralysis 
of leg muscles usuall\ required bed rest 
for about 1 year until no more improve- 
ment in function occurred, and then sup- 
ports and braces were apjihed. When 
the spine and abdominal muscles were 
affected, bed rest often had to be pro- 
longed for a longer period of time to pre- 
vent scoliosis, to allow readjustment of 
active muscle power and to permit 
growth to proceed as far as possible It 
seemed impracticable, however, to keep 
an_\' patient in bed over too long a period 
of time and, in many such cases, braces 
had to be provided to furnish the patients 
the maximum support w'hen they got up. 


The treatment of the paralyzed mus- 
cles has been divided into 3 stages, ac- 
cording to the plan O'f Lovett, by F. R. 
Ober.^®® The first stage of acute symp- 
toms with pain in the affected parts must 
be treated conservatively by prevention 
of abnormal positions and contrac- 
tures with the aid of padded splints, 
hot packs and sedatives. The second 
stage of convalescence necessitates fur- 
ther efforts to prevent muscle contrac- 
tures and marks the time for lieginning 
massage, baking, and passive and 
active exercises. An accurate deter- 
mination of the muscles affected is very 
essential so that strong muscles are not 
exercised at the expense of the weak 
ones. Complete rest is necessary during 
this stage and no attempts should be 
made to encourage early walking. Dur- 
ing the third stage, which begins about 2 
years after the onset of the illness and 
after the maximum recovery is to be 
expected, operative procedures and re- 
education measures may be started 
Electrical therapy has seemed to this 
author to be of little value m the treat- 
ment of the paralysis of poliomyelitis 
Considerable attention has been paid 
recently to the role of zntamin C in the 
resistance of a patient to disease. The 
relationship of this iitamin to poiiunne- 
litis has been investigated bj- C. W. 
Jungeblut series of 282 rhe.sus 

monkeys were infected intracerehrally 
with poliomyelitis virus and given \ita- 
min C injections during the course of 
the incubation period. Compared with 
a control group of animals which re- 
ceived no \itamiii therapy, the treated 
group e.scaped paralysis in a much higher 
percentage of case.s Xatural \itamin L 
was much more effectiie in reducing the 
severity of the infection than was syn- 
thetic vitamin Doses of 5 to 25 mg. 
given during the first few' days of the 
incubation period seemed adeijuate, but 
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50 to 100 mg were required when the 
treatment was postponed until a few days 
before symptoms occurred. 

The experiments have been continued 
by C W Jungeblut and R. R. Feiner^^^ 
by investigation of the vitamin C con- 
tent of tissues. Animals that received 
vitamin C injections were able to store 
amounts which were greater than those 
found in normal control animals. The 
liver, kidney and intestines seemed to be 
the chief places of storage and some was 
also found in the spleen and brain but 
very little was stored in the spinal cord 
Animals parahzed by poliomyelitis virus 
had slightly lower lex els of \’'itamin C m 
the nervous tissue and suprarenals than 
the average figures The tissue of ani- 
mals which had received vitamin C injec- 
tions and had bec(jme paralyzed had 
levels of tlie vitamin quite comparable to 
those of control groujis but the animals 
which had escaped jiaralvsis had higher 
Icwels than aveiage 

Prevention- Nasal sprays will not 
co\er the entiie ^urfacc^ of the mucous 
memhianc^s of the nose unless special 
leclinu Is emplo\e(l. \ full desciiption 
of this piocecluie has hetai given In Iv S 
Pentecost Inipoitant features are the 
])lacing of the jiatient in a r(‘cuml)ent po- 
sition with the licMcl letracted, preparing 
the mucous inemliranes with a jirelim- 
inai v si)ra\ of a ])ontocain<* and ephed- 
inie mixtuie and then injecting 0 5 cc 
of the /me sulfate solution with a special 
cathet(*r iiiserttal between the middle tur- 
hinate and the nasal septum After 1 
minute the patunit is instructed to sit ii]) 
and snuff the solution up the nose and 
expel it through the mouth Loss of 
ability to smell occurred in all jmtients 
for a period of about 5 days and head- 
ache for 2 to 6 hours w^as a universal 
complaint. 

The application of chemical agents to 
the nasal mucous membranes has been 


made by L Shahiman, J A. Bacher, 
R. C. McNaught and R. R NewelF^^^' 
by means of a nose dropper without any 
previous shrinking of the nasal tissues. 
The most important factor in such ther- 
apy, in their experience, was the place- 
ment of the patient m a recumbent posi- 
tion with the head tilted backwards so 
that the base line of the skull was hori- 
zontal. 

Blockage of the nasal area wdth zinc 
sulfate solutions will prevent the entrance 
of the virus of poliomyelitis by that route 
but does not prevent the infection from 
being introduced intravenously. J. A 
Toomey and W S. Takacs'^^^'* have dem- 
onstrated this ])()mt with experiments in 
rhesus monkeys. This would indicate 
that the virus, introduced into the blood 
stream, is secreted m places otlier than 
nasal mucous membranes 

Iminunitv to ]X)li()niyelitis lias been 
produced in monkev s by the intranasal 
instillation of pituitrin S and adreph- 
ine, S I) Kramer, L II (Irossman 
and (r C Kaiker'*^’’* usc*<l such instilla- 
tions twice a (la\ When tlu^ virus was 
instilled 12 to 24 hours later, two-thirds 
ol the grou]) ot aninuils survived and 
tlieie seemed lo he evulenoe of the devel- 
o])inent of an active ininuinitv \ large 
percentage of aiiolhei gion]> of <inimals 
which received comhm(*(l pituitnn S, 
a(lre])hiiu‘ and vii us nislillalions daily also 
survived infection Suheutaneoiis injec- 
tion of the 2 chemic.ils jiioduced no 
])rotection \lthough tlu‘ nature of the 
action of these nasal instillations was 
not determined, it seemed likely that this 
might be a method of jiroducing a ])ro- 
tection against poliomvelitis and might 
lead to an active immunity against the 
disease. 

Recent experiments have show'u the 
poliomyelitis virus is extremely sensitive, 
in vitro, to ultraviolet vradiation C W. 
Jungeblut'^^*'* found that exposure from 



RESPIRATORY SYSTEM 


577 


1 to 30 minutes killed the virus. It was 
considered possible that oxidation was a 
factor involved in this process. 

Methylene blue solutions of 1 50,000 
to 1 : 100,000 concentration have been 


found by L. A. Rosenbluin, B. Hosk- 
with and S. D. Krainer'^^^^^ to inactivate 
poliomyelitis virus when exposed to the 
light of a 100- watt bulb for about 60 
minutes. 


RESPIRATORY SYSTEM 

By Waldo E. Nelson, M D. 


Asthma 

In contrast with those who have re- 
ported clinical improvement in persons 
with bronchial asthma after the adminis- 
tration of ascorbic acid, H. B Hunt*^^‘" 
has not found ascorbic acid to be of any 
value in the treatment of bronchial asthma 
w'hen given in comparatively large doses 
either by injection or by mouth 

Golds 

Prevention — A study has been car- 
ried out by AT H AIcKee*^^'^ to determine 
whether the incidence of upper respira- 
tory infections could be reduced by the 
empicnment of tannic acid nasal sprays 
No differences m tlie incidence of upper 
respirator} infections nor m the recur- 
rence of rheumatic infections were ob- 
served between the treated and control 
groups 

Empyema 

Tidal drainage in the treatment of 
acute uncomplicated eminema lu chil- 
dren has, according to A \\ eller,*‘‘^*^ 
definite advantages over both the older 
methods of closed drainage and of nh 
resection The author emploxed the 
method of Overholt and states that it is 
an improvement over the older method 
of closed drainage in which the drainage 
bottle was placed too far below the level 
of the fluid in the chest This often 
resulted either m occlusion of the tube 
by large clumps of fibrin or by the mobile 
lung. Tidal drainage regulates the level 


of fluid inside and outside the chest The 
drainage bottle is placed on a table so that 
the level of fluid in the bottle is only 
between 2 and 4 inches below that in the 
chest. The resulting syphonage pressure 
IS less than the intrapleural pressure and 
a slight to and fro movement is set up 



Pirr \Q — "flic cathetei in place The adhe- 
si\e ha^ been renmsed t<> slmw the 
iit the iiinslirtHJin catheter, flush with the 
che'^t w<ill ( 1 Pefliat Ian , UMS ) 

Within the svstern with each respiration 
Thus the tube is continiioiisl} w^ashed 
out and large clumps of tihrin arc broken 
U]) In addition the lung ex])ands slowl> , 
guing the em])\ema cavit} tune to be- 
come sterih/ed and emptied 

The method is as follows . The skin 
is ])repared with green soap and alcohol 
and the intei space to he used is infiltrated 
with a small amount of novocame The 
site of choice is in the axilla, sufticientl} 
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high to avoid the diaphragm and far 
enough forward so that the movements 
of the scapula will not interfere with the 
tube. The fifth interspace in the mid- 
axillary line IS used in infants and the 
sixth interspace in older children. Mor- 
phine sulfate is given % hour before the 
jirocedure is started A skin incision of 
about 3 or 4 mm. is then made and a 


then withdrawn, leaving the catheter in 
place. It IS important to keep the catheter 
clamped off until it is connected to the 
drainage system. A number 32 mush- 
room catheter, which has been modified 
by cutting out the center of the mush- 
room and using about 2 inches of the 
length, is then lubricated and slid over 
the plain catheter until the flanged por- 



I'lK Jll — 1 he instrument'. Used I'rom above downward a No 12 nuisliiooin uulietei, a 
tniiar .ind laimtda, the modified end ot the iiiiishiooin catlietei witli sii,!). iiistited, ,ind a No 'dU 
i'leneli inlibei cathetei (1 Pediat , Ian, 19.1, S ) 


lioittr ;md taniiula are inserted into the 
(.best d'he eannuhi should hold a No. 20 
I'lench luhlK-t c.tthetei sniigh The 
tatlieter should ha\e an extra hole about 
■’4 inch trom the tip on the side opposite 
the one alreacK present The other end 
ol the catheter is cut off so that about 
10 inches tif the tube lemains The exact 
length of the catheter should be known so 
that the amount in the chest can be read- 
ily determined. To prevent air from 
entering the chest, the catheter is inserted 
through the cannula as soon as the trocar 
is withdrawn and about 4 inches of the 
catheter is introduced. The cannula is 


tion IS tliisli with the chest wall (see 
I'lg 20) I he niushiooiii catheter is 
then secured to the chest wall In means 
of adhesive strajis m order to keep the 
svstem air tight, d'lie skin should be 
])amted with tincture of beii/oin before 
applung the adhesive 

The drainage system consists of a reg- 
ular infusion jar to which is attached a 
rubber tube, a drij) bulb without a side 
opening, which m turn is attached to 
another rubber tube, the other end of 
which is attached to a glass “Y ” The 
other two arms of the glass “Y" tube 
are connected to the catheter from the 
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chest and to the drainage bottle respec- away from the chest aids in dislodging 
tively (see Fig ??). them. As the cavity is drained, the 

The diainage bottle is placed on a catheter may be gradually shortened, 
table so that the level of fluid is about This is done by holding the mushroom 
4 inches below that in the chest. In this firmly in place and slowly pulling the 
way tidal drainage is established and the catheter until eventually only 1% to 2 
fluid in the glass adapter and “Y” tube inches remain in the chest. As the size 


CLOSED DRWNASE TtPAL DRAIN A6E 



21 — A repiesents the usual method of closed drainage The drain bottle is nn the fluL»r. 
piodiuing excessive siphonage pressuie Fluid flows in one direction except when the chest is 
inigated Occlusion ot the tube frequently occurs B represents tidal drainage The fluid in 
ihe drainage buttle is two tu four inches below that in the chest so that on inspiration the 
siphonage pressuie is o\erconie The to-and-fru movement prevents plugging of the catheter 
(J Pechat, Jan , 1938 ) 

will be seen tu oscillate with respiration of the caMty diminishes, irrigation may 
In addition to the tidal drainage which force pus out along the side uf the cathe- 

occurs with respiration, the chest is irn- ter Although fluid may escape in this 

gated every few hours for se\eral days way, the flange portion of the innshruum 

until there is thinning of the pus. This will prevent air from entering the chest 

IS accomplished by clamping off the tube 

leading to the drainage bottle and allow- Foreign Body 

mg 25 or 50 cc. of saline to flow rapidly According to M F Arhuckle”^" non- 
into the chest. If large clumps of fibrin opaque foreign bodies aie aspirated rela- 

should occlude the tube, pinching the tively frequenth The\ are of many 

rublier and milking it both toward and diflferent sorts and ina\ include any oh- 
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jcfct winch nia\ he placed In the mouth 
and w'hicli is small enough to pass 
through the lar}nx. In making the dif- 
ferential diagnosis, the history is one of 
the most important steps Any positive 
point m the history should not be dis- 
regai-fled. It happens m some instances 
that such patients are seen during what 
has been described as the syinptomless 
interval The presence of any accom- 
panying disorder such as an upper 


grams of the chest, both during inhala- 
tion and exhalation. On fluoroscopic 
examination, the movements of the chest 
wall and the diaphragm on the 2 sides 
and any change m position of the heart 
during the respiratory cj'cle should be 
noted. These movements should be 
studied carefully during inhalation and 
exhalation The roentgenograms should 
be made in pairs on a fast machine, one 
at the end of full inhalation and one at 



1 jk! JJ — \t 1)1 niit li( i‘st()p\ .1 fauh luMC poilion ot a j)t.inut w.i'' itnioNcd lumi the 
nijlit iihiin hioiuhus () I’tdial . , l‘M7 ) 


U‘s|)iiaIor\ iiilcalioii sliould not he per- 
muted to ()\ < 1 slicidow the iniportcUKe of 
llie pos]ti\t lll^loI \ ()1 fou hod\ I'lit* 
s])ecud wliuli aie jiatlioitnonioiiie 

of the iiiuseiue ot foieiDii hod) in the 
1 1 at lu^ohroiK h]<d lixa* <ire d'he ‘hi^thma- 
told whetve/' llu* “<iu(lihle slap,” tln^ 
“palpatorx thud," iht* “audilik^ riultei/' 
and tile ‘‘s])ht totii^h " ddiese are of 
especial importance* wlieii associated with 
a hisloi) of sudden attack of choknuu, 
cou^hin^, cwanosis or dyspnea It is 
])ointe(l out 1)y tlie antlior that Iioth lun^s 
are usiiall) involved, tlie unobstructed 
lung In the (jverflow of mucus and pus 
and as a result of the compensator) 
function 

ddie examination should also include 
fluoroscojuc observations and roentgeno- 


llie end of full (‘xlialition It is stated 
lh<it taidnu shift <ind tlie movements 
of the diaphiagm oii ilu* uiiohsti uct(‘cl 
side (U*])eiid niioii nidation <md (kdkition 
of tin* nnohsti tu tc‘d lung in unilateral 
o])stiuciive t*inphv seiiKi, it will lie noted 
that the dniphragin on the* ohsti noted 
side* Is ])uslied down <ind lenruns in a 
more or less lived jiosition and that 
while the diaiihragm on the tiiK )l)structe(l 
side moves freel) with respiration, the 
IkmiU is shifted to the imohstrnctcsl sule 
at the end of exlhdation, and jiushed 
hack to its normal jxisition during ni" 
halation (see hhgs 22 and 23 ) ddie nl)s 
on the unobstructed side occupy the 
horizontal position at the end of full in- 
halation and drop to the more vertical 
position at the end of full exhalation. 
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There is also greater width in the inter- 
costal spaces at the end of inhalation, 
i, e,, full inflation of the lungs. The ribs 
on the obstructed side remain in a more 
horizontal position with widened inter- 
costal spaces. 

In bilateral obstructive emphysema 
caused by partial tracheal obstruction, 
there is increased air content in both 
lungs throughout the respiratory cycle, 
with increased intrapulmonary pressure 
on both sides. This increase in pres- 
sure is demonstrated by the depression 
of the dome of the diaphragm on both 
sides, the elevated position of the ribs, 
and the change in the size and shape 
of the cardiac shadow as a result of 
compression of the heart and medias- 
tinum from both sides 

In atelectasis, the heart is shifted to- 
ward the area of collapsed lung and 
fixed in this position, the diaphragm 
on the obstructed side is elevated and 
fixed, and the nbb are in the vertical 
position (see bdg 24, 1^'ilni 1). 

fn the presence of combined atclec- 
Ul^ls and ohstuictue emjihysenia the 
linding^ ])artake of both of these con- 
ditions (see Fig 24). In this in- 
"taiKa*, witli atelectasis of the left lower 
lohe and ohstructnc enipliysenia of the 
left upper lohe, tlic diaphragm on the 
obstiucted side was elevated and the 
a[)ex of the heait shifted toward the area 
of atelectasis, while the liase of the heart 
was shifted away from the area of ob- 
structive emphesenia The upper ribs 
were in the horizontal and the lower 
ribs were in the vertical position 

Roentgenographic diagnosis of unim- 
pacted foreign body depends upon the 
ability to visualize fluoroscopically the 
changes as they occur and to secure 
films during the short interval in which 
the foreign body remains stationary. 
When there is doubt regarding the diag- 
nosis in cases which have positive his- 


tories or in which any of the above 
findings are positive, even in the pres- 
ence of a negative history, bronchoscopy 
should be recommended. 

Grippe 

An interesting report on clinical ob- 
servations of so-called grippe as see-n in 
pediatric practice is made by C. A. 
Aldrich.^^^ The study is based on 1146 
cases which occurred m 845 different 
children between February, 1930, and 
January, 1936. There were 222 second 
attacks in the same children, 58 third 
attacks, 15 fourth attacks, 5 fifth at- 
tacks, and 1 sixth attack 

The author divides the s}mptoms into 
3 groups : Those present at the onset, 
those occurring in the first 3 days, and 
those developing later. Tliey are as 
follows * 

A. Symptoms and Observations at the Onset: 
1. Chill or chill V sensation (this may have 
to he demonstrated hy dii ect (luestions) 

2 Sudden fe\er 

3 Ked conjuiKtivae 

4 Normal nasal and ph . 11 >n^uil incinbiancs 

5 Relatively slow pulse 

U To\io syinjitonis , fiontal liuidaclK, pros- 
tration, malaise, \oinitinf>, anoic\ia, 
Hushed iaee (cvanosis i.iuly seen in 
ehildion), ninsuiLo at lies in older chil- 
dren onl> 

7 I eukopenia 

R Symptoms and ( )!ist i \ at ions I)iuiiii> bust 
3 Days 

1 \ Hut tuatiiii' t( \ei 

2 Reddening of misal and pluii \ ii|;t <d mem 

branes 

3. Cough-- lai \ n^^eal m t\pt 

4 Relativel} slow pulse 

5 Coated tongue — often ihitkly tin red, with 

sharply demarcated red rim 

6 Signs or symptoms of com])lications, usu- 

ally in the ears or chest 

7 Modification of the blood count with pur- 

ulent complications 

C Observations Made on the General Course 
of the Disease ' 

1. Rapid recovery after a few hours, or 
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2 Prolongation for several days or weeks 

without demonstrable complications, or 

3 Prolongation due to evident complica- 

tions, 

4 Improvement, usually associated with a 

mucous discharge from nose, throat, 
and bronchi, and with progressive 
clearing of tongue 

5 Tendency to relapse, following apparent 

recovery 

During the period of observation, 
grippe occurred in yearly epidemics of 
considerable proportions except in the 
winter of 1933-34, when there was an 
obvious but smaller wave. Laryngitis 
and croup occurred in smaller epidemics 
identical in time with those of grippe, 
making it appear probable that croup 
is a manifestation of grippe in infancy. 
On the other hand, the epidemics of 
grippe showed no chronological relation 
to the prevalence of general respiratory 
disease as shown by comparison with 
the incidence of pharyngitis The most 
common complications were otitis media 
and capillary bronchitis In the author’s 
experience, capillary bronchitis occurred, 
with any degree of frequency, only m 
measles and grippe Seventy per cent of 
the children who developed capillary 
bronchitis were known to be asthmatic, 
and another 17 per cent were probably 
allergic Aldrich raises the question 
whetlier the jihysical findings responsible 
for tlie diagnosis of capillary bronchitis 
might not be due to an allergic reaction 
within the bronchi The prognosis was 
extremely good The only death was 
fiom meningitis, which resulted w'hen 
measles complicated grippe wath mas- 
toiditis 

Laryngitis 

In the experience of W A How’-ard^" 
intubation rather than tracheotomy is 
the procedure of choice in the manage- 
ment of the acute stage of both diph- 
theritic and nondiphtheritic laryngeal 


obstruction. He states that tracheot- 
omy performed during the acute inflam- 
matory stage is apt to result fatally, 
whereas when done on specific indications 
after the acute stage is passed it is al- 
most uniformly successful. In contrast 
to those who believe that intubation 
tubes are apt to cause damage to the 
larynx, the author reports instances with- 
out laryngeal damage even when the 
tube was left in place for as long as 14 
days. The prognosis of acute obstructive 
laryngitis in children appears to be 
chiefly influenced by the duration of the 
obstruction rather than the duration of 
the disease. 

Otitis Media 

Beneficial results from the employ- 
ment of urea in chronic otitis media are 
reported by P. S. ^lertins, Jr.*^^" The 
work of the author w^as stimulated by 
that of Holder and AlacKay, w^ho em 
ployed urea solution in the treatment 
of chronically infected w’-ounds. They 
believed that while the urea might have 
some bactericidal effect, its action was 
chiefly through the solvent action on pro- 
teins, resulting in the removal of debris, 
incrustations and dead tissue, which 
deter normal healing by harboring bac- 
teria The author employ^ a saturated 
solution of urea which is injected twice 
daily with a dropper, beginning with 
small amounts and increasing rapidl} if 
there is no paiii The cr\stals ma\ also 
be applied direct!} or with a powder 
blower. Care should l>e taken to lemed} 
any caking either m the canal or in the 
powder blow er A small aiiK unit of w ater 
or saline solution is iisua!I\ corrective 
Urea should be used cautiously, if at 
all, in the presence of cholesteatoinata 
and should not replace surgery w'hen 
indicated The cr}stals, while less satis- 
factory than the solution, are entirel} 
safe in this condition, 
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Pneumonia 

Good results from blood transfusions 
in primary pneumonia m infants and 
m children is reported by J M. Arena 
The intravenous administration of any 
appreciable quantity of fluids in cases of 
pneumonia is usually considered a 
hazardous procedure since it increases 
the load of an already overtaxed heart. 
Hovve\er, according to Arena, the severe 
dyspnea and C 3 ^an<)sis, which many of 
these children had, were improved in- 
stead of made wmrse by these trans- 
fusions No circulator} embarrassment 
was noted after an\ of the transfusions 
Several of the ])atieiits had an immediate 
rise m tein]xu‘ature after the transfu- 
sion, winch was usuall} followed 1)\ an 
immediate crisis The children were 
given 1 or more transfusions of ciliated 
blood!)} th(‘gra\it} method The m<i\i- 
mum amount was 20 cc pei Kg of bodv 
v\eight "I !u‘ control gioiip consisted ol 
35 children, who weu* not given tians- 
fusions '1 he <i\eiMge intc'iv<il betwecMi 
llie onset <in(l tlic‘ciisis was shoilei <md 
the nioi tiilit V lowcn foi ihethildien who 
iecei\c*(l tiMiisfusK )ns tli<in for those who 
(lid not Ihoni])t <in(l marked svm])- 
tonritu inipi ov (‘ineiit iisiiall} follow cmI 
tlie tiaiistiision and tlu* jiatient <i])pe<ircsl 
moie c oiiifoi t<Ll)le Tc‘m])ei atnre fchl bv 
Cl IMS within 24 hoin s ol tiansfusion in 
Is patu'iits, within 4(S liouis in ollu'i 0 

No t‘\])lanat ion foi tlu^ beiichicial ef- 
fect ot the blood tiaiisfusioiis is known 


The results were as good in patients 
wath severe anemia as those with mod- 
erate anemia Such explanations of the 
beneficial effect as the stimulation of 
segmented polymorphonuclear leukocytes, 
the introduction of neutralizing anti- 
bodies, or the supplying of more red 
cells to carry oxygen to the tissues are 
considered 

Ear Complications — The importance 
of watching for ear infections during 
the acute and convalescent stages of 
jmeumonia m children is pointed out by 
C K Towvson Tn a series of 354 
cases of ])neumonia in children, Towvson 
observed aural com])lication m one-third 
o^* them The incidence of aural disease 
was about ecpial in bronchopneumonia 
and m lobar jineumoma Although otitis 
media associated with ])neum()nia is 
often sv m])t()mless, m this senes there 
was, m most instances, an added eleva- 
tion of temjierature \\ hen otitis media 
is follow c‘d 1)} singical mastoiditis, it 
usuall V devedops between 2 and 4 weeks 
iiftei the onset of otitis media Idle 
1 oentgenogiam (.annot be lelied u])on to 
make the diagnosis of acutc‘ mastoiditis, 
siiRe negative films do not preclude the 
])ossibiIil} of nristoid mvolvenumt In 
the authoi ’s senes, tlu‘ str(‘])tococ(.us 
w<is the common invading oiganisin, and 
not the pneumococcus In 2 instances, 
jiosimortem examination hwcmIcxI mas- 
toid disc^ase without evidc'iice of middle- 
eai involvc‘ment 


RUBELLA (German Measles) 

P)y Roinurr A Lyox, M 1) 

Six cases of iiteninyoon cf^halitis foi- brain was ev^idence of sbglit meningeal 
lowing (iermaii measles have been re- irritation and perivascular infiltration of 
ported recently by C Davison and L the white and gray matter of the cortical 
Friedfeld An autopsy was performed convolutions, the brachium ])ontis, and 
in a t^tient 22 years of age and in the portions of the cerebellum and medulla 
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The nerve cells of third, fourth and 
seventh cranial nerves were vacuolated, 
which may have been the result of high 
fever or toxemia. 

The symptoms which usually appeared 
suddenly within 1 to 6 days after the 
fading of the rash consisted of headache, 
iiritability, vomiting and signs of menin- 
geal irritation. The pupils often reacted 
sluggishly to light, and strabismus, 
diplopia and nystagmus were encountered 
In several instances the tendon reflexes 
were exaggerated, and paraplegia, sen- 
sory disturbances, cerebellar and extra- 
pyramidal lesions were observed. The 
cerebrospinal fluid was generally clear 
and contained none to 100 cells, mostly 
lymphocytes Otherwise the chemical 
and bacteriological examinations of the 
fluids were normal The only treatment 
was that of relieving the symptoms, 
which included drainage of the cere- 
brospinal canaL 

The prognosis of the reported pa- 
tients IS either rapid death or complete 
recovery Until the year 1935, only 2 
instances of central nervous complica- 
tions of rubella had been reported but 
severe e])ideinics of the disease have oc- 


curred since that time and more reports 
of it have been appearing. 

The occurrence of meningoencephalitis 
following German measles in a wdiite 
man aged 26 years was observed by C, 
F. Read On the sixth or seventh 
day after the onset of symptoms of ru- 
bella, the patient developed thickness of 
speech, dizziness, projectile vomiting, 
and loss of equilibrium. Twitching of 
the fingers, a lateral nystagmus and stiflf- 
ness of the neck wevt detected on physi- 
cal examination and the cerebrospinal 
fluid was under increased pressure with 
a cell count of 4. Within the next 2 
weeks a rapid and complete recovery 
took place Reports of 17 other such 
patients w ere found m the medical litera- 
ture The ages of these patients ranged 
from 3 to 33 years and common svmp- 
toms were headache, convulsions, rigidity 
of the neck, mental confusion, distur- 
bances of vision and unusual movements 
of the eves. The complication seemed 
to develop on tlie second to seventh day 
after the appearance of the rash and the 
mortaliU rate of the entire group of 18 
(including the 1 reported aliove) was 
11 1 ]ier cent 


SCARLET FEVER 

l)y Robium' a L\o\, AI D 


Epidemiology — In reviewing certain 
aspects of the incidence and mortalitv 
from scarlet fevTr. S. D Collins**^ ^ stated 
that the deaths from this disease aver- 
aged Sri per 100,000 ])o])ulation in Mas- 
sachusetts between the }ears 185^ to 
1<S74 and a downward trend has oc- 
curred in the >ears since d1ie average 
number of deaths for tlie 5-year period 
of 1930-34 was 2 5 per 100,000 popula- 
tion, wuth figures in some years as low 
as 1 8 The experience of Massachusetts 


has lieeii paralleled Iw other States and, 
since the incidence of the disease has 
remained alumt the same tlnougliont 
these vears, one might conclude that the 
MTulence of tlie infecting oiganisin has 
diminished 

The disease has tended to occur moie 
frequently in children of jireschool age 
in the southern states and the incidence 
was greater in older children in llie 
northern states During the 2 vears of 
1929 and 1930 a total of 356,855 cases 
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of scarlet fever were reported and 4858 
deaths occurred in this group, a mor- 
tality rate of 1.98 per 100,000 population 
or 1.35 deaths in every 100 cases of the 
disease. Probably many instances of 
the disease were not reported, so that 
the reported case mortality rates may 
have been higher than was really the 
case The majority of deaths occurred 
in children 1 to 3 years of age, with 
the peak at the age of 3 years. A fairly 
large number of deaths also occurred 
111 the young adult years. 

An epidemic of scarlet fever and ton- 
sillitis resulting from infected milk has 
been reported by R. Watson The 
epidemic lasted 12 days and was traced 
to the milk of 1 dairy. A streptococcic 
mastitis was found in 1 cow and 1 of 
the milkers had had a sore throat the 
week previous Pasteurization of the 
milk was required and the epidemic 
ceased A total of 135 patients developed 
scarlet fever apparentl} from this source, 
and 22^^ additional persons had sore 
tliruats on]} Children of preschool age 
and tidults were aftected m larger pro- 
jxjitioiis th<i!i usual in ordinary out- 
hit*aks of seal let fe\(u The patients 
lieattd at home seemed Uj d(j as well 
and to have no nioie complications than 
those sent to isolation hospitals 

Diagnosis — The importance of ex- 
aiinnation of ihioat cultures in patients 
w ith scarlet fexen* and related sore throats 
lias been emphasized by W R. F. Col- 
lins In testing the strains of strep- 
tococci obtained during epidemics of 
scarlet fever and phai Migitis, he ob- 
served that the occurrence of pow’erful 
luMgenic strains of organisms in the nose 
and throat cultures was associated with 
outbreaks of large numbers of cases of 
scarlet fever, but when the strains were 
capable of producing toxin of medium 
or low potency, only a few cases of true 
scarlet fever occurred but many milder 


infections of the throat developed. In a 
school epidemic in which 2 boys de- 
veloped scarlet fever and 4 others a 
pharyngitis, routine nose and throat cul- 
tures of the entire student body were 
made. Pure growths of streptococci were 
obtained from the 4 patients with sore 
throats and 4 more healthy carriers were 
detected. Other cases of pharyngitis de- 
veloped until Dick tests were performed 
on all of the children and scarlet fever 
antiserum was administered to the posi- 
tive reactors. The author urged that 
culture methods be adopted more widely 
to control epidemics, because there is no 
other way of detecting carriers and sub- 
clinical cases caused by the specific or- 
ganisms which act as sources of spread 
of the infection. 

Complications — The incidence of 
otitis media and related complications 
of scarlet fever has been reviewed by A. 
L Hoyne and R. Spaeth/'^-^ Among 
3564 patients with scarlet fever, puru- 
lent otitib media developed m 13.35 per 
cent and catairhal otitis media m an 
additional 0(S per cent Previous reports 
representing 134,862 patients wuth the 
disease have indicated an incidence of 
purulent otitis media varying betw''een 
7 6 and 23 6 pei cent, with an average 
(jf 11 per cent Approvimatel} 45 pei 
cent of a senes of 476 cases of otitis 
media develo] )ed inast( )i d involvement 
and slightly more than half of the group 
required surgical treatment 

Mastoiditis occurred in 6 per cent of 
the total group of scarlet fever patients 
and other complications associated with 
the mastoid infection wxne, m order of 
frequency, septicemia, lateral sinus 
thrombosis, jugular l)ulb thrombosis, in- 
tracranial abscesses and endocarditis A 
third of the cases of otitis media de- 
veloped during the first week of illness 
and 95 per cent during the first 6 weeks. 
The complication was more frequent in 
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early years of life and seemed to be defi- 
nitely related to high mortality rates. 
Since otitis media is one of the most 
important of all of the complications of 
scarlet fever, the author recommended 
that prophylactic measures of all kinds 
which would reduce the incidence and 
seventy of the disease be earned out. 
Treatment of the nose to promote free 
breathing space was important but gar- 
gles seemed to be contraindicated. Para- 
centesis of the drum should be postponed 
as long as possible and repeated inci- 
sions avoided unless amply justified. 

Arthritis has occurred m 0 95 per cent 
to 2.18 per cent of the scarlet fever pa- 
tients observed at the Willard Parker 
Hospital during the past 4 years by C. 

S, Boyd.^^^ This group did not include 
patients with joint pains following serum 
injections. The average incidence among 
5549 patients was 1.78 per cent. The 
complication developed more frequently 
in older children than young ones, was 
more frequent iii females and generally 
occurred on the fourth to tenth day of 
the disease Treatment consisted of rest 
for the affected joints, local application 
(if nietlijl salicylate and the administra- 
iKiii of sodium salicylate or aspirin in- 
ternally. 

Acute cholecystitis occurred in 2 pa- 
tients with scarlet fever observed by A. 

T. Swing and J G. M. Bullowa.^^^ 
.S\in])tonis of abdominal infection oc- 
cur! ed 2 da\s before the appearance of 
the scarldtinal rash in a boy 13 years 
of age, and on the twenty-first day of the 
seal let fever in the second patient, a boy 
of 9 \ears of age Icterus developed in 
the latter patient and recovery was com- 
plete without operation. Exploratory 
operation on the first child showed no 
evidence of infection but drainage from 
the upper part of the wound was con- 
sidered to be evidence of gall bladder 
infection Five other reports had oc- 


curred in the medical literature of liver 
and gall bladder involvement associated 
with scarlet fever. 

Meningeal irritation of various types 
occurred in 36 of a series of 17,311 con- 
secutive scarlet fever patients, reviewed 
by F. H. Top and J. E. Gordon.^^a 5 
of this group, other infections than scar- 
let fever were the cause of the compli- 
cation. Tuberculous meningitis developed 
in 4 cases and menmgococcic meningitis 
in 1 other. Of the 31 patients with a 
meningeal reaction attributed to scarlet 
fever alone, 20 had purulent leptomenin- 
gitis, 4 had a localized pachymeningitis, 
2 had serous meningitis and 5 had 
memngismus. 

Encephalitis of a toxic nature devel- 
oped in 12 patients during the course of 
scarlet fever and an additional group of 
11 contracted more severe forms of en- 
cephalitis during the period of convales- 
cence from the disease. The latter pa- 
tients had symptoms resembling epi- 
demic encephalitis and some of these 
individuals had residual changes of per- 
sonality and behavior. 

Treatment — Sulfanilamide was found 
to be of little value in the treatment of 
scarlet fever patients by J. C. Hogarth.^-'^ 
He divided the scarlet fever patients ad- 
mitted to a hospital during the course 
of a year into 3 groups. One series of 
114 patients received sulfanilamide and 
scarlet fever antitoxin, the second, a 
group of 126 patients, received scarlet 
fever antiserum alone, and the third 
group of 115 patients had no specific 
treatment. The dosage of the drug was 
0.5 Gm. 3 times a day for 3 days, the 
same amount twice a day for the next 4 
days. On the sixteenth day of the ill- 
ness, 0 5 Gin was gii'en twice a day for 
7 days. Children under 5 years of age 
received smaller amounts. The patients 
receiving sulfanilamide had no shorter 
periods of fever and no fewer compli- 
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cations than the (jther groups Toxemia 
seemed t{) lie less in the 2 groups re- 
civnig antiserum than m the control 
senes, but no added benefits from sulf- 
anilamide were noted 

Sulfanilamide was ineffective in elimi- 
nating the streptococci from the throats 
of scarlet fever carriers treated by A 
L Ho\ne and J H Bailey.'*^*''' Prontylin 
was gnen in doses of 5 grains 3 times 
a day for 7-da} periods Later the dos- 
age w'as doubled in an effort to obtain 
better results A total number of 125 
patients recened this therap} and 36 
(20 8 ])er cent) had negatue cultures 
of tlieir nose and throat secretions Iw 
the end of the (|iiarantnu* ])eri()d ( >f a 
senes of 58 untreated patients, onI\ 7 
( 12 ])ei cent ) had negatue cultures The 
authors hehe\C‘d that their control senes 
was too small lo he of sigmficiince smct‘ 
jncMous studies had indicated pea- 
ce ntagi's of 30 to 40 with lugatue cul- 
tures at the c‘n<l of ([uaiaiitine pcaaods 
'riu‘\ \\t*ie lelucl.iiil lo <iltiil)Ule am 
henc'fitial action of ^lllt<lml<lmlde in 
hastening the clnnmatioii of stre])tococ- 
ciis fioin seal let lc‘\c*r ])atu‘nis 

Human convalescent serum has 
been found sii])caior lo coinnua'cial ,mti- 
to\in in tlu luatnic'iit of sc<nlet ti\c*r 
p<ilK nts 1)\ \[ J ho\ and M 1 hnd- 

gio\o ( ( iinpai isoiis w c'U nuule of the* 
u‘siills fioin tile* adininist 1 alion of scailel 
lc\t‘i antitoxin to 130 patuaits, human 
c on\ <i]esc tail s(a um to s^SO p<itKaUs, and 
oidinai} treatment uitlioul serum injca- 
lioiN of 300 conliol sul)jec'ts ddie age* 
and sc V distnliiition m the gioups was 
ap])i o\nntitt‘l\ the* s<mK‘ and most of the 
])atients wcac* ol)sca'\c*d in liospital waids 
The iinpi o\ cincait of sMUptonis and the 
earlv return of temperatures to normal 
le\c‘ls were greatest in the group receiv- 
ing convalescent serum 04)mplications 
and mortaht}' rates wxre also lower in the 
same group Reactions to the treatment 


occurred in 35 per cent of tlie ])atients 
receiving antitoxin and in onl\ ] ])er cent 
m th(jse receiMiig coinalescent serum 
(see Table). 

Convalescent serum has been used 
with success in the pre\ention and treat- 
ment of scarlet fever by C. j\ 1 Hyland 
and L R Anderson Of a group of 
102 persons wdio were exposed to scarlet 
fever, serum was given m doses of 10 cc 
to children less than 10 years of age and 
20 cc to children over that age Only 4 
persons developed the disease and their 
attacks were mild To 3 of these 4 pa- 
tients the injection had been gnen on the 
second day of ex])()siire In the fourth 
case the scarlet fever was moderately 
severe hut the serum had not been admin- 
istered until the hftli day of ex]){)surc In 
ever} instance the ])eri()(l of incubation 
was prolonged and no complications de- 
veloped In anothei gioup of 47 patients 
with sc<Li!et fevei, the com alestent sertim 
vv<Ls <i(lmimslere(l on the first to tenth 
d<i\ <iftci tlie onset of the illness The 
doses for infants weu* 20 cc , for older 
children 20 to 40 cc , and tor adults 40 
to 60 C.C In 6 cases the ies])()nse to the 
iniectioii \\«is sti iking <ind ni llie rcmaim 
iiig 40 thc‘rt‘ w.Ls sonH‘ iin])i o\ eiiieni din- 
ing tlK‘ 12 to 24 houi s allei the injection 
Hnlv 1 individual sc'cmcxl to dc’iivc* no 
I)c*nc*fu fiom the* scnuiu It scanned vciv 
inipoit<mt to give tlu* treatment c‘arlv in 
oidci to obtain the best icsults. since* 
c(>m])]Kallon^ occuiu‘d in onl} 18 pei 
cent of those leceiving the treatment on 
the first (lav and in 60 ])ei cent of those 
who were not tiealed until tlie fourth 
(lav \ii imi)ortaiit Uictor in the tre<it- 
ment of scarlet fever In this nu‘ans is the 
administration of <in <ide((iiate dosage If 
the disease is seven e, the serum nuu lie 
given intravenous!} and mtramuscularl} , 
bait in mild attacks it may lie adminis- 
tered by the latter route only. Alien the 
serum is used for the jircwumtion of the 
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Therapeutic Value of Con\ \LEbCEXT Serum ix Scvrlet Fe\ek 



^ ^ 

Hospital Group 

Home Group 


Control 

Antitoxin | 

Convalescent 

Serum 

Convalc'=icent 

Serum 

Number of Patients (total 1028) 

Severe or Complicated Scarlet Fev^er 
Patients 111 Less Than 5 Days Before j 
Hospitalization / 

300 

57% 

83% 

139 

100% 

99% 

295 

95% : 

87% { 

294 

39 8% 

Less than 3 days., 
79 3% 

Average Time Until Normal Temperature l 
Was Reached After Admission to f 
Hospital j 

10 9 days 

15 3 days 

f 

9 2 davs j 

From onset of 
illness, 4 25 
davs 

Average Time Until Normal Temperature 
Was Reached After Treatment 


12 8dd\!, 

4 58 davs 

1 66 davs 

Av^erage 12 Hour Drop in Temperature 


2 1“ F 

3 5" F 

3 4' F 

Sat 1 st ac lory Response 


60% 

90% J 

1 

1 

F irst 3 da> s, 
68.4^'c, alter 
3davt., 14 9%; 
total, 83 3% 

Complications Following Treatment 


35% 

16% 

12 9^0 

Reac tions 


35% 

1% 

I'T 

Deaths 

6 (2%) 

'l 4 (2 8%i 

i 8i2 7fc) 

5il7%) 


J Fox and M Hardgro\e, Arch Int Med 60 494 ( Sept j 1937 ) 


disease it is iiecessai} to remember that 
the immunitN lasts for only 10 da}S to 2 
weeks, and the tliera])} must be repeated 
if there is fuither e\i)osure The authors 
Iia\e also em])lo\ed this treatment in 22 
patients with other types of strepto- 
coccic infections Although it was usually 
<idimmstered late m the disease, the 
serum seemed to be distmctl} beneficial 
for cS of the 14 jiatients wlio suiwned 
Purified scarlet fever antitoxin 
with a low protein content has lieen 
found to gi\e less severe reactions than 
the unmodified products in the experience 
of I A 'Jh)onie_\ and C S Baker 
Three commercial jiroducts of the i)uii- 
fied and concentrated antitoxin w'eie 
em])loyed The first product was given 
to 800 patients, the second to 92 and the 
third to 30 Serum reac'tions of the first 
group were most liequeiit in patients 5 
to 20 vears of age, and the lienefits de- 
rived from the serum were greatest in 


those who had no or slight reactions. The 
eflfectiveness of the therapv in regard to 
the reduction of incidence of complica- 
tions seemed to be as good or better 
than in previous vears when unpurified 
antitoxin was used, but, in the absence 
oi control patients, the authors consid- 
ered the ])ossibilitv that the general se- 
veritv of tlie disease might have declined 
during the same jieriod of time Iheir 
experience with the sevond and third 
t\])e of antitoxin ])roducts was more 
Inmted, but thev concluded that reactions 
lesulting from the purified ])roducts were 
materiallv less than from the regular 
untreated material 

Immunization — Successful i esiilts 
from the immunization of nurses have 
been reported bv Iv 11 Pkice In a 
period of vears between Bd3 and B^il, 
befoi e immunization methods wtre avail- 
able, scarlet fever develo])ed in 8b jier 
cent of the 1009 nurses who came in 
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contact with the disease in a contagious 
disease hospital. Since then, the protec- 
tive injections of toxin have been given 
to 1446 nurses and the incidence rate 
has been 1.4 per cent. Of the group of 
20 nurses who contracted the illness, 13 
had not been immunized, 3 had had insuf- 
ficient amounts of antigen, 1 had received 
a modified toxin and only 3 could be 
said to have received an adequate amount 
of immunization. The degree of contact 
with scarlet fever was a little less in the 
case of the nurses of the past few years, 
but the differences seemed to be insignifi- 
cant. There was no indication that any 
general decreases in prevalence of the 
disease occurred in the same period of 
time and the nursing group did not 
appear to be contracting unrecognized 
foims of the infection 

Immunization of large gioups of men 
in the army of Finland has been success- 
ful in reducing the incidence of scarlet 
tVvei. J W icksti oin*'*'^’ found tliat ap- 
pioximatel) 12 ])ei cent of a series of 
336/ snlflicis h<id positue ! )ick reactions 
\I)out 20 pui ct‘iu of Dick ])ositi\e te- 
actors ciintracted tlu* distMsc* m contrast 
h) 0 34 ])er cc'iit of tho^e with negative 
]")ick reactions Iminuni/ation wntli for- 
niahn-treat<‘d toxin and watli raw’ toxin 
c<iiised a re\eis<il of skin leactioii m 70 
to 100 per cent of tlie gioups treated 
Reactions with the* Litter inateiial were 
more severe, so that the formalized tox- 
oid was Used must frequentlv m a mass 
immunization campaign Scarlet fever de- 
veloped sul)sec|iientl} m 4 per cent of the 
immunized and in 14 4 per cent of those 
who had not been treated It was sug- 
gested that any immunization campaign 
should be earned out with maternal made 
from streptococci of local origin since 
that strain might be most efficient in 
combating the local disease 

Some of the severe reactions following 
the injection of scarlet fever toxin for 


immunization purposes were avoided in 
a series of children treated by C, A 
Stewart and E S. Platoin^^^ by diluting 
the material to one-half of its original 
strength and then by dividing the dosage 
into 10 semiweekly or weekly injections 
A group of 526 children immunized in 
this manner was observed for an average 
period of 31 months and during that time 
only 4 children contracted scarlet fever, 
all of the cases being of a mild character. 

Such severe local or general reactions 
frequently result from the immunization 
of patients against scarlet fever that other 
methods of administration of the antigen 
have been sought R A Kern, J. Crump, 
R. L Roddy and S Borow'^'"^^ have 
employed infracutancous injections of the 
toxin with considerable success The 
initial dosage was 25 to 50 skin test units 
and tins was limit U]) at weekly intervals 
to as high as 2500 to 4500 units Dick 
tests were first performed 6 (lavs after 
the third injection and siibseiiuent tests 
made after successive doses until negative 
results were obtained Of a seric's of 140 
susceptible children, 129 became nega- 
tive ( )f 117 who had 4 dos(‘s or more, 
106 (006 p( r cent) became^ negative, 
most ol them after 5 inliac iitaneous in- 
jections repi esentiiig Ic'ss th<in 10,000 
skin test units Many oi tlu^se childien 
(60 per cent j slipped l^ack into positive 
Dick reaction zones by the end of 6 
months and the authors coin hided from 
this that laiger doses should he adminis- 
tered or rcinoculations given at fref(ueiit 
intervals, possibly once or twice a year, 
to maintain adequate antitoxin levels in 
the blood. Reactions to the intracuta- 
neous injections were generally mild, con- 
sisting of local areas of redness and 
swelling which persisted for about 24 to 
36 hours. Two patients, receiving rather 
large doses, developed systemic reactions 
with signs of a generalized rash and 
fever. 
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Formalin treated toxin has been 
employed extensively as an immunizing 
agent in Massachusetts during the past 
few years. A preliminary report of the 
results has been made by G. W. Ander- 
son.^^^ Toxin material containing 150,- 

000 to 200,000 skin test doses per cc 
was treated with 0.4 per cent formalin 
until the residual toxicity was 500 to 
1500 skin test doses. This was admin- 
istered in amounts of 0.1 cc , 0.5 cc. and 

1 cc. at intervals of 3 weeks Of a series 
of 4783 susceptible children less than 15 
years of age, 52 per cent were made Dick 
negative. In 1 community in which there 
were no concurrent streptococcic infec- 
tions, the incidence of reversals of the 
Dick reactions was only 30 per cent. 
When a large proportion of the children 
of a community were immunized there 
seemed to be a general decrease in the 
incidence of scarlet fever, even though 
the differences of the attack rates were 
not much higher m the nonimmunized 
than in the treated groups If only a 
small number of children of a large city 
were immunized, the author believed that 
the influence of immunization on the in- 
cidence of scarlet fever would be negli- 
gible In wsuch an experiment the treated 
clnldren experienced much less scarlet 
fever than the children in the rest of the 
community or the children of an ob- 
served control senes Reactions to the 
scarlet fever toxoid injections were mini- 
mal and the immunization program was 
readily accepted by the community. It 
was the author’s conclusion that the im- 
munizing ability of the formalized toxin 
was less than that of the regular 5 injec- 
tions of raw toxin but the former method 
produced little reaction in the patients 
and seemed effective in reducing the inci- 
dence of scarlet fever in the treated chil- 
dren and thus decreased the size of 
epidemics in the community as a whole. 


The frequency with which active im- 
munization against scarlet fever has 
been employed in representative groups 
throughout the United States has been 
summarized in the report of S. D. Col- 
lins.^^'^ The survey of 130 localities in 
18 states included a house-to-house in- 
vestigation of 8758 families representing 
39,185 individuals. Only 0 7 per cent of 
children under 2 years of age had re- 
ceived the injections, but the percentage 
rose to a peak of 4.1 per cent among 
children 10 to 11 years of age. The pro- 
cedure was employed more frequently in 
private practice among patients of higher 
economic levels than in clinics ; a reversal 
of the situation in respect to diphtheria 
and typhoid injections Scarlet fever 
immunization was carried out more ex- 
tensively in the northern than in the 
southern states. In a limited series of 
observations, too few in number to have 
statistical significance, the incidence of 
scarlet fever w^as found to be 4 7 per cent 
in immunized children as compared with 
a rate of 14 2 per cent in nonimmunized 
groups 

The Dick test mav^ produce an area of 
immunity in the skin at the site of injec- 
tion That this is a specific antitoxic 
response has been demonstrated b\ G F 
Dick and G H. Dick^*^'^ They liad 
noticed that scarlet fever patients who 
have had a previous Dick test develop at 
the site of the injection an area of redness 
just before the occurrence of the rash anrl 
a blanched reaction when tlie scarlatinal 
rash develops This same recrudescence 
of color inav dev elop at the site of a pre- 
vious Dick test when immunizing doses 
of toxin are administered to a patient 
The authors injected 10 skin test doses 
intradermally into a series of patients and 
1 to 3 weeks later injected at the same 
site and at a control area the single skm 
test dose of the Dick test Negative re- 
actions occurred at the site of the pre- 
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\ioiis tcht in 10 of a group of 12 patients. 
This local iininunity did not prevent the 
development of a positive reaction when 
diphtheria skin tests were performed at 
those sites, nor did heated, inactivated 
toxin of scarlet fever produce the same 
local immumt} as the potent toxin. The 


conclusions reached were that local areas 
of specific immunity may be produced by 
the intradermal injection of scarlet fever 
toxin. When repeated Dick tests are per- 
formed, it is advisable to select dififerent 
areas of the skin for each injection in 
order to secure accurate readings. 


SMALLPOX 

Bv Robert A. Lyon, M D. 


Vaccination — In a survey of the re- 
sults of the routine vaccination of more 
than 1000 college students of Kansas 
State CoIIe^^e, M \\\ J lusliaiid and 1) T. 
Lo}'**'” found that apijroxnnately 27 ]>er 
cent of the i^rou]) had no jirotectioii 
ai»a]nst sma]I])o\ Vhoin IS per cent of 
the iLiroii]) had not been \aceinated pre- 
\ious!\ and none of thcMii liad Iiad the 
disease itselt \n additional 25 ])er cent 
of t!u‘ stuflfMits had acceltnaied secondar\ 
Kuctions, so th<a a tot<il of 62 per cent 
of tlu‘ seru‘s weie siisceptilik^ to sinall])o\ 
in SOUR (lei^iec \] )pi ( iMinatd) SO ])er 
cent of the stiKh'iits came fiom nii<i! dis- 
tiicts and tlu* small towns of the state 
n) Kans.is, so that tlu* autliois coiu'liided 
th<it \ <icc Illation is c<iiik<1 out moie e\- 
l(Tisi\el\ in (.ilK‘s than in the moie iso- 
l<ite<l loc.ihties It seemed im|)oitant, 
ho\\e\er, to cany out i out me revticcma- 
tioiis 111 this tii^e j^ionp m oidei to insure 
com])lete jnoteclion of each mdnidual 
Complications— Idle danger ansiii |4 
j/n/// the Viucuiafion of a tliild %aifli 
ecz'cina or from exposing him to an actne 
\accmalion “take” has been emjditisized 
recently b) G Graves and C Dow- 
man They had observed 2 such pa- 
tients, 1 a child a year of age and an- 
other, 2 I 2 \ears old, both of whom had 
eczema and had contracted a generalized 
vaccima from contact with siblings who 


had successful '‘takes Severe vaccinia 
de\ eloped on the site of the eczematous 
lesions and death occurred in both in- 
stances At the autopsy of 1 infant there 
was found a fatty degeneration of the 
liver, cloudy sw^elhng of the kidneys and 
jRilmonary congestion without any evi- 
dence of encephalitis To ])re\ent this 
occurumce, the authors advised that a 
careful nK[uiry he made of the iiresence 
of ec/ema or other skin diseases in the 
famil\. If such a Instoiy is olitained, no 
member of the famil} should he vacci- 
nated As a general measure, <in actne 
\<Rcm<ition “take” might he ])rotected In 
means of nonrestnetne gau/e diessings 
1\\() cases ()\ generalized vaainia de- 
\Go])mg 111 children with ee/ema have 
been leported In C' h' McKhann and 
R \ Ross,*» which illustrate the dan- 
gers of vaccinating children with such 
skin lesions, and even of vaccinating a 
sibling of such a ])atient One child of 
5 years had recovered from an attack of 
eczema only a week before she was \ac- 
cmated Afultiplc lesions developed on 
various parts of the body during the 
course of the next 4 to 6 weeks, but the 
child finally recovered The second ]ia- 
tient, 2 years of age, had an eczematous 
eiuption of the scalp which proved to Ik^ 
a fertile field for inoculation with vac- 
cine virus contracted from the vaccina- 
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tioii “take” of an older sibling. In a 
review of 41 previous reports of this 
condition, it was noted that vaccinia oc- 
curred most frequently (19 instances) in 
the first year of life when eczema was 
most apt to occur. Death occurred in 
one-third of the cases. The generalized 
infection may develop in the vaccinated 
patient at any time between the fourth 
to thirtieth day after vaccination. In pa- 
tients exposed to the vaccination takes of 
others, the vaccinia usually developed 
within periods of 9 to 23 days, most fre- 
quentl}^ on the sixteenth to twentieth 
day \ accima is apparently infectious to 
a high degree and the immunity con- 
ferred by such a widely spread eruption 
lb not always a permanent one. 

The spontaneous occurrence of mulfi- 
l>Ic vaccinial lesions may also occur in 
vaccinated patients Such an infant, 7 
months of age, has been observed by 
J D RoIIeston In a review’ of the 
literature he has found that this disease 
occurred very rarely and that the prog- 
nosis IS generally good unless there is a 
])revious dermatitis, especially eczema. It 
w’as Ins ()])mi()n that \accmia is generally 
cL result of spread of the virus by the 
blood stream. 


A patient 1 1 w’eeks of age w’ho devel- 
oi^ed generalized vaccinia has also been 
described by P. R. Evans.'*'^** The lesions 
appeared on the fourteenth day after the 
vaccination. The primary vaccination 
‘‘take'' had follow^ed its normal course 
and the secondary papules appeared 
spontaneously on the extremities without 
any scratching or the presence of any 
other type of dermatitis. In a review^ of 
previously reported cases the author 
observed that this condition may occur 
at any age and follow’ing either a pri- 
mary vaccination or a second or third 
revaccmation. The lesions usually ap- 
pear on the eleventh to tw’entieth day 
after the original vaccination procedure 
and the prognosis of the vaccinia is gen- 
erally good except during the first year 
of life. It has seemed probable that sec- 
ondary vaccinias are disseminated by the 
blood stream and are aided by the lack 
of the skin immunity which usually fol- 
lows the original vaccination. Ordinar- 
ily, no treatment of the disease is neces- 
sary unless the infection is very severe 
and then there is indication for the use 
of human blood obtained from a patient 
who has recently been xaccinated and is 
considered as immune. 


SYPHILIS IN CHILDREN 

B\ Robert A L\ov, A1 1) 


Congenital Syphilis 

The occurrence of congenital syt^hili:^ 
in flic third ycnciation has been a mat- 
ter of speculation for many }ears The 
patient reported by J. C. Clark*'^*^ w'as a 
}oung negress, 18 years of age, w’ho had 
hutchinsonian teeth, mulberry molars, a 
positne serological test and a very sug- 
gestive family history of a luetic infec- 
tion of the mother An infant born of this 
patient had hemorrhages of the nose, 


mouth and anus on the second dav ot 
life, a positive serologic al test i)f llie blood 
taken from the cord at birth and from the 
jugular vein on the tenth dd\ ot life 
Svpliilitic infection of 2 childien (»f 
seronegative mothers has been rejiorted 
by J R Waugh 'Fhe children, hotli 
14 vears of age, had definite e\i(leiK(‘ ot 
congenital s\])hihs with iii\ ohemeiit of 
the eves and teeth and jiositive serologic 
tests The mother of one child was 37 
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years of age and the other mother was 
48 years old. Neither had had any anti- 
syphilitic treatment, and they were free 
from symptoms and had negative sero- 
logic reactions. These 2 cases occurred 
in a total group of 78 mothers of 89 
syphilitic children. Six other mothers of 
this series were also seronegative but had 
received antisyphilitic treatment. The 
author quoted other studies which have 
indicated the benign course which syphi- 
lis follows in the pregnant woman. 
Whether or not the pregnancy was re- 
sponsible for the spontaneous cure of 
syphilis in the 2 cases above was thought 
to be a que'^tionable matter 

Diagnosis — Although the diagnosis 
of syphilis in children is fre({uently made 
from the serological reaction only, it 
must be borne in mind that mistakes can 
be made Iw this method The observa- 
tions of H B. Rotlibart'*"^- liave included 
a senes of 11 childien between tlie ages 
of 19 months and 13 \e<us wlio had posi- 
tive Kahn leactions at lir^t but became 
negative spontaneoiish C.)nlv 2 of these 
eases bad received antisvphihtic treat- 
ment, winch was small m amount but 
piobabh siift'icient to have changed the 
reaetion Fum prcwious reports, it has 
been noted that otlic'r diseas(‘s, such <is 
tuberculosis, nrdigiiant ne()])lasm, fever, 
nicnsti nation, jaiiiuhcc* and ])i egmincv , 
may give falselv ])osiiive seiological tests 
In the gioii]) re])<)itc‘(l 1)\ the autlioi , 
some t} pe ol infection, cither <icnte or 
chionic, was pu‘sent in all cases excejit 
1 and it inav have been these diseases 
which made their serologic tests posi- 
tive tempoianly In tlie absence of a 
positive family history or any other evi- 
dence of syphilis, it would seem wise to 
repeat the serological tests in patients 
with positive reactions with the supposi- 
tion that negative results will be obtained 
within a period of time. Such children 
should not be treated until it is definitely 


proved that they have the syphilitic in- 
fection. 

Quantitative Wassermann reactions 
have been employed to differentiate true 
syphilitic infections of newly born infants 
from the falsely positive reactions result- 
ing from the transfer of antibodies from 
the mother. A. U. Christie^^^ has em- 
ployed this test in 14 infants. With 
dilutions of the serum the routine Was- 
sermann was performed in the usual 
manner, and the reagin content of the 
serum was expressed in units of the 
maximum dilution giving a positive re- 
sult. By following such tests in the 
groups of infants born of syphilitic 
mothers, the author was able to demon- 
strate a decreasing titer in 11 of the 
patients until they became negative m an 
average period of about 2 months These 
infants had obtained antibodies by pas- 
sage transfer from their mothers and did 
not develop active svjilnlis The remain- 
ing 3 jxitients tended to develop then 
own cintiliodies and the titcu's rose until 
they sliowed clinical evulence of syphilis 
By quantitative tc‘sts, the true svplnhtic 
infants might be detecU'd c'ailv .ind ticat- 
inent instituted while the kilselv jiositivc 
gioui> ma\ b(‘ obscawed fiequently l)Ut 
not rc‘qiiire antisv ])li]litic llieiapy 

Treatment — Acle(|tial(‘ treatment for 
earlv congenital sj|-)hilis should include 
24 or inoie doses of neoarsphenamine 
and 30 or more injections of a bismuth 
Ol mercury compound, accoiding to the 
observations of II R. Imcrster ^ The 
treatment should be continued for a 
])criod of at least 2 years, except ])ossibly 
111 the case of infants who have had no 
svmptoms. Older children vshould be 
treated for at least 3 years with a cor- 
responding increase in the number of 
injections About 65 per cent of his 
series of patients with early syphilis and 
only 33 per cent of the later cases had 
adequate therapy, which emphasized the 
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unportauce of social service activity in 
bringing such patients to the physician, 
and the need for adequate treatment of 
the mother during her pregnancy as a 
prevention of the disease. 

Favorable results with acetarsone 
therapy have been reported by E E. 
Smith, R I. Fried and M. W. Ever- 
hart.3^^ Negative serologic results were 
obtained in 5 of a group of 10 children 
over a year of age and in 19 of a group 
of 23 infants The drug combined with 
the oral administration of mercury with 
chalk was effective in curing luetic 
epiphysitis and snuffles The therapy 
seemed to be well tolerated without caus- 
ing any unpleasant sequelae. 

Mercury cyanide has been found to 
be effective in the treatment of inter- 
slttial keratitis by E Lesne and D. Ron- 
get In 1 group of 10 children in 
which the therapy was instituted imme- 
diately after the onset of the infection, 
complete cure without scarring occurred. 
One of these patients had a relapse when 
bismuth was substituted for the mercury 
but recovered wdien the latter medica- 
tion was given again Three additional 
patients who had had other types of 
tlierajvy did poorly until the mercury 
preparation w<is instituted and then im- 
provement occurred Two patients whose 
treatment was started late or was inade- 
quate m amount, developed permanent 
opacities of the cornea Mercury evanide 
should be given as eailv as possible in 
the course of the infection and it was 
administered intravenoiisl) in doses of 
01 Clin, for a senes of 20 injections at 
intei vals of 2 or 3 clav s The treatment 
was frequentlv prolonged until all symp- 
toms of keratitis had disappeared and 
then the other custoniarv antisyphilitic 
drugs were emploved. No serious re- 
actions from the mercury cyanide injec- 
tions occurred in the authors’ series of 


patients although colitis and stomatitis 
were noted in rare instances. 

Mapharsea has proven satisfactory in 
the treatment of congenital syphilis of the 
series of patients observed by E. A. 
Morgan.3^^ Forty children, all but I 
over 5 years of age, have been treated 
with this drug for an adequate period of 
time to observe its effects. Twenty per 
cent of the series had reversals of their 
serologic reactions and 38 per cent 
showed a reduction in the Wassermann 
reaction. This arsenical was administered 
intravenously at weekly intervals for 6 
treatments and was followed by a course 
of mercury given by inunction or by 
mouth. The average dosage recom- 
mended was 0 5 mg. per kg. of body 
weight which was reduced to 0.15 to 03 
mg. for the use in younger age groups 
No patient of the above group had re- 
ceived such therapy for more than 16 
months and the author believed the re- 
sults compared favorably with previous 
antisyphilitic therapy employed in his 
clinic. Reactions such as nausea, vomit- 
ing and headache occurred in 133 in- 
stances of a total of 935 injections, and 
they often developed irrespective of the 
amount of the drug administered Jaun- 
dice occurred in 1 child, but disappeared 
spontaneously within 3 weeks. 

Fever therapy for syphilitic childien 
has been emplojed in 5 patients by 
L Spekter and A McBrvdei'’*' The 
blood serologic reactions were changed 
111 1 [latient and considerable improve- 
ment occurred m 1 other child with cen- 
tral nervous sv stem mvoh’ement and was 
followed by a complete disappearance of 
his spinal fluid reactions One child with 
acute interstitial keratitis received tem- 
porary improvement of the local condi- 
tion. It seemed wise to continue the rou- 
tine antisvphilitic treatment of arsenicals 
in these children The fever was induced 
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Time at Which Preg.nant Syphilitic Women Reported for Antisyphilitic Treatment in 
386 Consecutive Syphilitic Deliveries Observed at the Philadelphia General 
Hospital October 1, 1933, to April 1, 1936, as Compared with the 
Expectancy for Syphilis in the Offspring 


Treatment Begun 

Number 

Cases 

Percentage 

of 

Total 

Approximate Percentage 
ot Children Found to 
be Syphilitic 

Before Pregnancy and Continued Without Inter- 
mission, up to Time of Delivery 

s 

1 3 

00 

Between First and Fourth Calendar Months, 
Inclusive 

67 

17 3 

5 

During the Fifth Calendar Month 

62 

160 

35 

During the Sixth C'alenclar Month 

86 

22 5 

35 

During the Seventh Calendar Month 

48 

12 3 

50 

During the Eighth Calendar Month 

59 

15 3 

70 + 

\o Prenatal Antisyphilitic Therap> 

59 

15 3 

80 + 

Total 

386 

100 0 
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I )}’ radiant cTieij^y of sown 120- watt car- Prevention — The \alue of adequate 

1)011 filament hullis in a cellotcx-lined box treatment of the preqnant syphilitu tuo///- 
The ])roblein of treatinj( infants of a)i in the ])re\ention of the disease in the 
luetic mothers who have bitent forms of newTorn lias been demonstrated by nu- 
the disease has bexm discussed 1)\ Hern- meroiis investigations ddie talile ])re- 
h(‘im-I\ai rei In a senes of 35 chil- pared by N R In.i^rcdiam, illus- 

(lien wliose mothers had positne sero- t rates this fact 

lo,<^K tests, and Aai \inm amounts of In spite of the well-i eto,itni/ed nnpor- 
pienalal treatment, 3 de\e!oi)ed sMiiptonis t<iiKe of earl) prenattd treatment, some 
of the disc'ase within the fiist 2 months 20 to 40 iiei cent of s\])hihtK mothers 
ot Ilk and s w (ncyiLin cii roiitnu* trcMtment i^ue birth to mfecU'd infants The ])ost~ 
with <Ketaisone li) montli The lennun- ])()nement of trc^atmeiit seems to 1)(‘ due 
in.i^ diildieii weie ol)ser\ ed foi periods of to (a) The dela) of the niotlieis m 
1 to 3 )(M]s ,ind leniamed seioloj^icalh reporting to the prenattd clinics until llie\ 
<11 id chiiK <dl\ iu\<4ati\ e in respect to s\ ])li- ai e in the sixth or se\ eiith month of then 
di^ It w<is ([uestionaI)l(‘ whether the preiniLincies , (h) tlu‘ failuie of obstetric 
ioiitiiU‘ tieaimeiu ot all iiewliorn of sero- clinics to procide antis) philitic treatment, 
lo,i 4 ic\dl) ])<)siti\e mothers should be ad- <ind {( ) the dehu which occuis after the 
\ocatt‘(l In certain cases, arsenic ther- diagnosis of sxphihs has been made <'ind 
ap) ma) he injuiiousand the possibility antis) ])hilitic treatment is lie^L^un 
of causino unnecessar) damage in well Of imi^orlance also is the eail) detec- 
intants must I)e borne in mmd An in- tion and the treatment of svphihs in the 
stance of sjiastic tetraplegia w'lth a lepto- newliorn infant Tlie chances of olitam- 
meningitis and external h) drocejihaliis ing a serologic cure of tlie infant are 
was ()l)served m the author’s clinic which much greater if treatment is Ijegun 
may have resulted, at least in part, from shortly after birth rather than at the end 
the oral administration of arsenic of the first year. 



TUBERCULOSIS IX CHILDREN 


597 


TUBERCULOSIS IN CHILDREN 

B\ W'aldo E Nelson, \). 


Pathology — The anatomic changes of 
the progressive primary tuberculous com- 
plex have been described by O Auer- 
bach This study is based on observa- 
tions from autopsies of 17 children, 
whose ages ranged from 9 months to 9 
years Sixteen of these were negro chil- 
dren and 1 was white In 8 of the pa- 
tients, the primary foci were located in 
the lower lobe, and in 9 were situated in 
the upper and middle lobes The primary 
focus was located m the right lung in 9 
instances and in 8 in the left lung The 
size and appearance of the primarj^ focus 
depended upon the stage of progression 
in which It was found In this senes it 
\aned from 1 5 to 6 0 cm. In the early 
stage of progression the parenchymal 
focus was smaller than the involved 
l\mph nodes, whereas in the later stage 
of development, the focus reached the 
^ame size and was even larger than the 
nodes The jirogressive priinarv focus 
was a hirge, irregularly demarcated area 
of cast‘ation with no definite capsule 
ddie lung tissue immediateU surround- 
ing this nodule was pneumonic in charac- 
ter and the pleura overlying the focus 
was thickened dins might have been the 
result of a caseous pleuritis which de- 
veloped from the direct extension of the 
focus llowevei, most often theie was 
onlv a localized lihrous thickening of the 
pleura overlvmg the focus In the later 
stages the area of caseation sometimes 
extended to the greater part of a lobe, 
tisUcdly with an ticcoinjianv mg li((uefac- 
tion In 1 or more aieas the softening of 
the caseous mass occurred and evacua- 
tion of the iKpiefied material resulted in 
an irregular shaggy excavation Cavity 
formation in the primary focus occurred 
shortly before death so that the reparative 


process in the form of a productive re- 
action was not extensive. 

The capsule which formed the bound- 
ary of the priniar}’ cavity w’as not w^ell 
defined. Large caseous masses formed 
the inner w’-all of the excavation and there 
was incomplete liciuefaction. Trabeculae, 
a constant finding in tertiary excavations, 
were usually absent in primary cavities. 
The gross appearance of the remaining 
pulmonary parenchyma was dependent 
chiefly upon the stage of development of 
the primary focus In all instances in 
this senes in which the focus did not 
go on to liquefaction, there was evi- 
dence of hematogenous tuberculosis in 
the form of miliary acinous and sublohu- 
lar foci throughout the lung, ])ut wher- 
ever primary cavitation was present the 
lungs w’ere studded chiefi\ with large 
foci m the form of sublohular and lobular 
areas of caseous pneumonia which were 
fused irregularly with the surrounding 
firm tissue and showed little tendenev 
tow’ard encapsulation Central liquefac- 
tion and ca\ity formation were fre- 
(lucntly observed in the bronchogenic 
caseous pneumonic foci, hut once cavita- 
tion occurred it was inqiossihle to dis- 
tinguish foci of bronchogenic origin from 
those of hematogenous origin Calcifica- 
tion was not observed m an} of the ])n- 
marv foci in this senes 

The l}m])h nodes most extensi\c!} in- 
volved weie those Iving along the course 
of the bronchi and in the angle between 
the trachea and the bronchi Although 
caseation occurred in the l\in])li nodes 
of the cunlialateral side, most extensive 
involvement was found m the nodes on 
the side of the focus Thev were matted 
together and often caused ])ressiire on 
the surrounding structures such as the 
trachea, bronchus or blood vessels Lique- 
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faction of the lymph nodes was not 
necessarily associated with liquefaction 
of the primary focus. Softening occasion- 
ally occurred in both the focus and in 
the lymph nodes, but more frequently in 
one or the other. The lymph nodes some- 
times ruptured into the trachea, bronchi 
or blood vessels. 

Evidence of hematogenous dissemina- 
tion was present in every case. Although 
caseous hematogenous foci were present 
m the kidney, adrenals and liver, they 
were most frequent in the spleen. It is 
believed that tubercle bacilli usually enter 
the venous circulation by way of the 
lymphatics but rarely from the rupture 
of a caseous focus into the blood stream 
Nine of the 17 children died of tuber- 
culous meningitis, and in these tubercu- 
lomata were demonstrated m 5 instances. 
Tuberculous ulcerations of the intestines 
were found in all instances in which there 
were cavities m the lungs The ulcers 
w'ere extensive and <jccui)ied large por- 
tions of the small and large intebtme^ 

The observatKais (jf JM. JJrailey’*'’*^ 
supply information coiKcrning both the 
(legiee of cakificatKjii m priniai} intia- 
thoiacic tuberculous lesions as wvW as 
the apparent sliced of calcification Foi 
pei'KKls ranging from a few months to 
more than 5 yeais, she observed a series 
of 158 cliiklreii who wxne found to be 
infected with tuberculosis before reach- 
ing the age of 2 yeais It was found that 
calcification appeared in the chest m about 
17 per cent of the children 1 \ear after 
the discovery of tuberculous infection. 
At the end of 2 years of obsei vatum, 
calcification was observed in 47 per cent ; 
by the end of 3 years in 62 per cent ; and 
by the end of 4 years in 66 per cent. The 
proportion of cases developing calcifica- 
tion varied with the extent of the lesions. 
Within a 4-year period, it was observed 
in 86 per cent of children who had 
shown parenchymal lesions, in 67 per 


cent of those who had shown a definite 
tracheobronchial node involvement with- 
out parenchymal lesions and in 36 per 
cent of those in whom no definite lesions 
had ever been recorded. About one-fifth 
of the cases that developed calcification 
had shown no definite lesions in earlier 
X-rays. In the remaining four-fifths, cal- 
cification usually took place on the side 
of the thorax where the active lesion had 
been noted, but in 9 per cent it appeared 
only on the opposite side where no lesion 
had been seen previously. It was ob- 
served that in some instances small de- 
posits of calcium became indistinguish- 
able with time, due to changes in calcified 
mass, or to its becoming hidden by 
mediastinal structures In 1 instance 
there w^as apparent absorption with dis- 
appearance of a calcified parenchymal 
nodules within 4 years of its first appear- 
ance In unl\ 1 of 46 eases was any loss 
of allergy to ( )ld Tuberculin observed 

Diagnosis - -- Tuberculin — The effi- 
ciency (if the iKwv ])uiified tiiberculm 
]jio(lucl, [\ b 1) , when (‘m])l()}e(l by the 
biKjiiet technic lias b(‘en tested by A 11 
Steele and 11 S Willis/''"- When used 
in a stiength of 10 ing pei cc, V b 1). 
elicited rcMctions in approviniately but 
slightly less than the same iiKulence as 
i )ld Tuberculin. 3"he autliois believe that 
the intracutaneoiis method is ]nefeiable 
to the scratch or birquet technic How- 
ever, there are circumstances such as 
jXLiental objections to “injections” when 
the bir([uet method may he (‘iiqiloyed 
advantageously 

Further studies with the tuberculin 
ointment patch test are re])(n'ted b} Jv 
Wolff and S. Ilurwitz They found 
an agreement of 98 2 per cent between 
the ointment patch test and the intra- 
cutaneous test with 0.1 mg of Old Tu- 
berculin in 1075 observations. Discrep- 
ancies occurred only in clinically latent 
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cases. The ointment test was positive in 
every case of active tuberculous disease. 

The ointment is prepared in the fol- 
lowing manner : Regular tuberculin gly- 
cerin broth is inoculated with human cul- 
ture H-37. The cultures are incubated 
for 4 weeks and then sterilized in the 
Arnold sterilizer. After sterilization the 
material is evaporated to % 5 of its orig- 
inal volume, the organisms being left in 
the material. The evaporated and con- 
centrated material is then triturated to a 
smooth mixture, to which 0.4 per cent 
phenol IS added as a preservative. The 
control material is prepared in exactly 
the same manner with the exception that 
the flasks of glycerin broth are not 
planted with any organisms The con- 
trol in this series consisted of the same 
lot number of broth, and incubation and 
evaporation were earned out simul- 
taneously with the cultured material. 

The technic of the test is as follows: 
The area usually selected for application 
of the ointment is the inner surface of the 
upper arm, or the paravertebral region 
betv\een the eighth and eleventh thoracic 
vertebrae. The skin is cleansed with 
benzene or ether and dried. A pea-sized 
dio]) of the tuberculous ointment is ap- 
plied on the right side and a similar size 
(lro]i of the control material is placed on 
the left side Each of these drops is 
covered tightly with a P/j inch setuare of 
ordinary adhesive plaster w^hich is re- 
moved in 48 hours. 

A new tuberculin patch test has been 
described by H. Volliner and E 
Goldberger The patch consists of a 
stri]) of adhesive tape on wdiich a square 
of filter paper saturated wuth tuberculin 
has been placed. Results with this test 
were found to be comparable wnth those 
of the Pirquet test. The authors believe 
that this patch test can replace the initial 
intracutaneous test with 001 mg of Old 
Tuberculin If there is no reaction to the 


patch test, a second test by the intra- 
cutaneous method, using a higher dilu- 
tion of tuberculin, should be employed. 

The patch test, according to the au- 
thors, has the following definite advan- 
tages over all tuberculin tests : 

1. It is painless and does not excite nervous 
children, and a good relation between doctor 
and patient is thus retained. 

2. It consumes less time 

3 It does not involve the use of instruments 
and their sterilization or trauma to the skin 
due to injection, scarification or rubbing. 

4. It can be carried out without help or by 
a nurse or by an assistant 

5. In contrast to all other patch tests, it 
creates a sharply limited area of reaction and 
prevents an uncontrollable spread of tuberculin 
on the skin 

6. It eliminates the danger of infection. 

7. It has never led to a general or local 
constitutional reaction. 

A diluent wdiich decreases the likeli- 
hood of deterioration of tuberculin in 
weak dilutions has been devised by 
R Gottschall and W. E. Bunney.^^^ 
The diluent is buffered to pH 72 with 
borax and bone acid and contains 0 04 
per cent gum arabic and 0 5 per cent 
phenol. This diluent was found to sta- 
bilize tuberculin when diluted 1 : 10,000 
and dispensed m rubber stoppered hard 
glass v’lals of 1 or 10 cc, capacity. This 
stability was proof against destruction by 
shaking fur 7 days, exposure to indirect 
sunlight and room temperature for 4 
months, or prolonged transportation to 
warm climate and return. 

The question, so fre([ueiUl\ discussed, 
of the relationship between the intensity 
or size of the skin tuberculin reaction and 
the presence or absence of an active tu- 
berculous lesion has been investigated by 
E. M Lincoln, A. Raia and L. A. Gil- 
bert.^^^ In a stud}’' of 1264 measured 
tuberculin reactions, they could find no 
positive correlation betw’een the size and 
intensity of the reactions and the location 
of tuberculous disease, the size or activity 
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of the lesion, or the prognosis. Their 
(lata inchcatc that the reaction to the in- 
tracutaneous tuberculin test tends to vary 
m size and intensity directly \vith the 
size of the dose and with the age of the 
child. They state that it is usually unnec- 
essary and undesirable to repeat a tuber- 
culin test during childhood if it has once 
been positive, as the test only rarely 
becomes negative during these years 
Repeated tuberculin tests have been 
performed in tuberculous patients by 
J U Appel, B H Douglas, T R Jocz 
and H. S. \Vilhs’^“*" to determine whether 
there is any relation between tuberculin 
allergy and the clinical course of the dis- 
ease A considerable number of patients 
\aried gieatl\ in the degree to which 
they reacted to tuberculin, the variation 
at times lepresentmg an increase and at 
limes a decrease in sensitiveness and 
jiracticall) <ilwavs v\itliout exideiice of 
associated clinical, roentgenologic or 
other change I’luis the leaction to tuiiei- 
culin appealed to fluctuate \auousl\ bin 
not closeU in accord with changes in the 
])atient’s condition d'he authors werc‘ 
unable to draw <in\ conclusions betw'een 
the dt‘gree of tuberculin sensituitx and 
acti\it\ of the tubei ciilosis piocess 

In an ctfoit to (letennine uhc‘thei scii- 
siti/ation to tuberculin ma\ be induced 
in nian\ Iw ainouiUs ordinal i!) used in 
skin testing. W b' Nelson, \ (j 
M itchell <ind \\ Brow ir*’''" jiei formed 
repcMted tuberculin tests in scweral dif- 
ferent groups of children who either had 
no reaction or not more than a small 
({uestionabl) ])ositi\e oiU‘ in either of 2 
initial “scieening tests” If tuberculin 
were shown to be antigenic, tuberculin 
testing after the initial injection w’ould be 
valueless for the detection of tuberculous 
infection. Several groups of children 
were employed and the length of time 
varied in the different groups horn 8 
days to 1 year and the number of tests 


from 4 to 14 Within the limits of the 
amount of luherciilin injected m the vari- 
ous tests of tins study, there did not 
appear to be any evidence that tubercu- 
lous sensitization was induced by tuber- 
culin injection This does not imply that 
sensitization to tuberculin or to tuber- 
culin protein is impossible, but does indi- 
cate that such sensitization wall probably 
not occur from the ordinary use of 
tuberculin for skin testing purposes 
Bacterjo/og 2 C~-Further evidence that 
the determination of activity of a tuber- 
culous lesion may at times be made by 
examination of the gastric w^ashmgs for 
tubercle bacilli when the results of other 
methods aie negative, is supplied by 
J L Rothstein In a senes of 86 
infants and children with jiositive cuta- 
neous reactions to tulierculin, in whom 
no recogni/<il)le evidence of tuberculosis 
could he denioiisti cited on ])hvsical or 
n lentgeiK )gra])hic examinatK m, IM )thstem 
demonstrated tubercle bacilli in tlie gas- 
tric washings in 7 (8 14 ])er cent) 
Miliary Tuberculosis — ~ \n attemjit 
to determine the reason or leasons whv, 
in some instaiues and not in others, mili- 
ary tuberculosis is showm i oentgeno- 
giaphicallv has been iindei taken hv B Iv 
Steiner In palicMits who died of mili- 
ai v tiihcia ulosis, <i compaiisoii was made 
ot the roeiitgeiiogranis of the chest with 
the ])atho]ogK' changes m the lungs The 
iniinhei, the aveiage si/e and the histo- 
logic sti lie lure of tile tul)ercles in the 
lungs were taken into consideration It 
was found that the histologic striictuie 
ot the tulieicles showed lhi‘ best correla- 
tion with the roeiitgeiiogra|)liK appexar- 
ance The ante mortem i oentgeiiograms 
were negative in all instances m w'hich 
the tubercles were epitheloid, whereas 
when the tubercles contained caseous 
material or collagen or both the roent- 
genograms were usually ])()sitive The 
author knows of no chemical explanation 
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for this observation. None of the tuber- 
cles contained visible calcium by routine 
stains nor did microincineration of tuber- 
cles of the various histologic types reveal 
any significant quantitative difference in 
ash. The author suggests that if softer 
roentgen rays or selective filtration of 
roentgen rays of certain wave lengths 
were employed, epitheloid tubercles 
might produce positive roentgenograms. 
However, it appears obvious from the 
above observations that tubercles which 
are demonstrable roentgenographically 
by present technic have progressed be- 
yond the epitheloid stage. 

Meningitis — A comparative study of 
the LeMnson and tryptophan tests as aids 
m the diagnosis of tuberculous meningi- 
tis has been made by F X. Giustra.*"^’-*^ 
The author found the Levinson test to be 
positive 111 100 per cent and the tripto- 
phan test m 30 per cent of the cases of 
tuberculous meningitis The Levinson 
test was ])ositi\e m 16 per cent of the 
cases of nontuberculous meningitis and 
the trvptophan test was jiositive in 8 
])er cent There was no significant rela- 
tionship between the reactions of the 
Levinson and the trv])to])han tests and 
the sugar, chloride and protein content 
and the number of white blood cells of 
the s])inal ffiiul The author concludes 
that the Levinson and tiwjitophan tests 
aie not without discrepancv and should 
not be considered imjiortant aids to the 
pieseiU routine methods of diagnosing 
tubei culous meningitis 

An instance in which tuberculous men- 
ingitis resembled diabetic coma is re- 
ported bv L L Krafchik and L B 
SIol)od} V diagnosis of diabetes niel- 
litus was made on the basis of the chilcrs 
sudden la])se into stupor, negative tuber- 
culin test, negative spinal fluid, family 
history of diabetes and the jiresence of 
infection associated wath hyperglvcemia, 
glycosuria and acetoniiria T.ater, with 


a deepening coma in spite of treatment 
with insulin, the appearance of convul- 
sions, and a positive spinal fluid, the 
diagnosis of tuberculous meningitis be- 
came apparent. 

Determination of Tuberculous Ac- 
tivity — A clinical study has been carried 
out by W. A, McGee’*^^*^ to determine the 
relative value of the Schilling differential 
count, the sedimentation rate and the 
lymphocytic-monocytic ratio for the de- 
termination of activity of tuberculosis in 
children In the authorL experience, 
greater prognostic aid w^as obtained from 
the Schilling count and the sedimentation 
rate than from the lymphocytic-mono- 
cytic ratio per sc. In cases of moderately 
or far advanced tuberculosis, the Schill- 
ing count and the sedimentation rate 
more or less paralleled one another. When 
the tuberculous infection was slight, the 
shift as shown by the Schilling count was 
usually slightly elevated, wdiile the sedi- 
mentation rate W’as generally normal. 
From a practical standpoint, the author 
felt that the Schilling count had certain 
advantages over the sedimentation test. 
The use of Giemsa's stain rather than the 
Wright stain is recommended, since more 
detailed cellular structure is visible It 
IS stated that a combination of the shift 
(Schilling) percentage and the jirogres- 
sive changes in the ])ercentage of Iv iiqiho- 
evtes and monocytes gn^es the optinnini 
prognostic information Such a combina- 
tion is also said to give a clearer idea of 
the extent of the infection, Jt is cau- 
tioned that laboratorv tests should in no 
wav be used to rejilace the clinical and 
roentgenologic examinations btit shoubl 
be used regularly in Lonjunction with 
them 

Immunity and Prophylaxis — In an 
article entitled '‘The Latent or Smoul- 
dering Stage of Tuberculosis,” J \ 
Arv'ers^*^*"^ reaffirms his belief in the dan- 
ger of ])rimaiw infection In the tubercle 
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bacillus* He maintains that this is not 
because of the initial infection per se, but 
because of the induced sensitization from 
it. He suggests that attempts to control 
tuberculosis should be directed toward 
prevention of exposure to the tubercle 
bacillus. The following excerpts are from 
his article : 

“A positive tuberculin reaction informs us 
with certainty that a primary complex is devel- 
oping or has developed somewhere in the body, 
even though all other phases of the examina- 
tion during life fail to reveal its location . . . 
Because we cannot locate lesions by our crude 
methods of examination, it does not suffice to 
say that they are of no significance; and, be- 
cause they are producing no symptoms, it does 
not suffice to say that they are not progressive 

“ . Except for the acute forms of reinfec- 
tion tjpes of tuberculosis such as meningitis, 
miliary disease and pneumnnia, there is appar- 
ently quite a long period uf time lietwcen the 
laying down ot the piimarv (.oinplex and the 
development of reinfution torms of tuliercu- 
Insis of clinual signifnance 

“ It ai'pccir^ that regatdle^s of the age 
in file when tubcKk ])aulli attack the body, 
tlure i> iMialh no <\i(Kiuc ot <i cbroiiu iorni 
of dinual d^^e<l^( o\(.i a lone pei lod ot tinu, 
at ka^t ni<in\ nioiitlN .iiid mou ottcii main 
\t,irs()i c \ t n dt tack s liukul tin re is nothing 
more spettauilai in llic wliok uahu ot thscasr 
tlian the abilit\ of tiu luinian ImxIv to control 
tnbciele bacilli wlun tlu\ til'*,! nnikc tlicii 
attack, rti’artlkss ot such lac tors as age, rate, 
luitioiialit} and honu’ coiiflitioiis 

. The long ])cnod ot tinu that is uquired 
t<n tuberculosis to dc\clop into cliniccil disc\is<‘ 
in the hnniaii lioclv is prohtibl) responsible nioic 
than ai!\ tiling dst' hu" the* <il)sc‘nct‘ of svnqitoins 
.111(1 illness during the ])cii(jd ot childhood and 
iidolc sc ence 

The peiKxl of latency in tuberculosis 
does not end witli the beginning of adolescence 
in the inajnritc of human beings who develop 
the first infectue t>pe of disease Latency 
continues in the bodies uf many persons and 
even animals throughout the span of life 
Among our group of childien with positive 
tuberculin reactions, approximately 10 per cent 
developed the reinfection type of disease and 
were ill or dead by the time the majority was 
or should have been reached If the morbidity 
continues at the same rate or is even somewhat 


retarded, at least 20 per cent of these children 
will fall ill before they have lived out the 
span of life Many of the remainder will con- 
tinue to carry their latent or smouldering 
disease. 

. . As long as we allow communicable 
cases of tuberculosis to remain in our com- 
munities, smouldering disease will develop 
among the contacts regardless of age, and as 
long as smouldering tuberculosis is allowed to 
develop in the bodies of human beings, we will 
have a morbidity and a mortality from this 
disease, regardless of age. . . . 

^‘Only recently we have come to consider 
seriously the potentialities of smouldering tu- 
berculosis during the period of childhood At 
one time we even looked upon the presence of 
this disease m the body of a child as an asset 
because we thought it to be a valuable im- 
munizing agent Now we know that once the 
primary complex has been allowed to develop, 
as manifested by a positive tuberculin reaction, 
there IS no treatment ot any avail Im- 

munity does not develop sufficiently to destroy 
the tubercle bacilli. No treatment that we 
know, such as long period of strict lied rest 
or c\cn colkijisc thtrapN, destroys the tubercle 
bacilli in tile lesions ot the jinmary complex 
Moreover, wc‘ have no practical method of 
permanently dc sensiti/ing the tissues of such 
persons 

“Oni j)r(»blein is no less signilkant than that 
of tlie \ eteiin.irnin, l)nl ubeia^ Ik solves it at 
once, wc innst w.iit ku furtliei dev eloiimcnts , 
that IS, we must keep close wmU h for the 
(levelopnicnt ot tlu* destmctivo t\pe ot disease 
so that, it and when it occurs, ticcatment may 
be instituted betore it l)t‘conu's c oniinnnicable 
(►t vaiiscs illness 

ill an effoit to deden iniiu‘ the* effect 
of ])nniary tulieiculous infc*eti()ns upon 
suljse([iient niorliidit} and inoitality of 
tulierculosis, (d 1 lerlit/*'**"* li<is followed 
1457 c'liildren for ])c*nods ranging fioin 
5 to 23 \c*ais, or for an average of 13 I 
years The children w’-ere divided into 
2 groups, tliose with positive tuberculin 
reactions and those with negative reac- 
tions. From his observations he con- 
cludes that the child with a positive 
tuberculin reaction is more likely to have 
active tuberculous disease during the 
next 10-year period than is the child of 
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the same age who has a negative tu- 
berculin reaction. He also states that 
this greater liability to tuberculous dis- 
ease persists throughout the first 3 
decades of life. 

A simple and economical method for 
detecting households that harbor pa- 
tients with open tuberculosis is proposed 
by C, A. Stewart.^®® The method in- 
volves the routine use of the intracu- 
taneous tuberculin test but limits the use 
of the more expensive procedures, such 
as roentgenologic examinations, to the 
tuberculin-positive members of homes in 
which infected children are present. The 
economy accomplished in this manner 
appears to make the plan suitable for 
general use m private practice. 

B C G — -Since the development of al- 
lergy to tuberculin following vaccination 
with B C G is considered, correctly or in- 
correctly, to be one of the means for 
determining successful vaccination, the 
observations of C. Kereszturi, H. A. 
Rosenberg and W. H. Park®®^ are of 
interest The time and the degree of 
development of allergy to Old Tubercu- 
lin were observed in 292 children vac- 
cinated intracutaneously and in 41 vac- 
cinated subcutaneously. Intracutaneous 
tuberculin tests were made at weekly 
intervals, employing 01 and 0.2 mg of 
( )ld Tuberculin. The minimum reac- 
tion considered positive was an area of 
induration 10 mm m diameter Rela- 
tively more of the intracutaneous group 
develo])ed a positive tuberculin reaction 
than of the subcutaneous gioup, SO per 
cent and 62 per cent, rcspectiveb. Al- 
lergy developed sooner in the intracu- 
taneous than in the subcutaneous group 
The highest incidence of allei'gy in each 
group occurred at the end of the sixth 
month After this time there was a de- 
crease m the number of positive reactors 
The percentage of positive tuberculin 
reactors at the end of the first year fol- 


lowing vaccination was 75 per cent in 
the intracutaneous group and 50 per cent 
in the subcutaneous group; at the end 
of the second year, 45 per cent and 36 
per cent ; at the end of the third year, 42 
per cent and 30 per cent, respectively. 
In the intracutaneous group, a 0.15-mg. 
dose produced a greater incidence of al- 
lergy than smaller doses of BCG. 
Larger doses showed no advantage over 
the 0.15-mg dose. The incidence of the 
development of allergy was not influ- 
enced by the age of the patient at the 
time of vaccination. It was found that 
a direct relationship existed between the 
incidence of the development of allergy 
and the severity of the local reaction as 
well as the severity of the reaction of 
the regional lymph nodes. The age of 
the vaccine (1 to 10 days) did not in- 
fluence the incidence of positive tuber- 
culin reactions Relatively more cases 
exposed to open tuberculosis either be- 
fore or after vaccination became positive 
to the tuberculin test than those not ex- 
posed. Some of the children failed to 
develop allergy to Old Tuberculin de- 
spite several vaccinations wuth BCG. 

Heat-killed Vaccine — Experiments 
have been carried out by E L. Opie and 
J Freund®®® to determine if dead tuber- 
cle bacilli can be used to replace the living 
attenuated microorganism (BCG) as a 
means of protection against tuberculous 
infection Their data indicate that when 
heat -killed tubercle bacilli were reijcat- 
edly injected into or below the skin of 
rabbits, their resistance to infection with 
v'lrulent tubercle bacilli was increased 
Protection against tuberculous infection 
following the administration of killed 
tubercle bacilli to rabbits appeared to 
be only slightly less than that produced 
by BCG The addition of certain anti- 
gens, notably heated horse serum, in- 
creased the protection given by heat- 
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killed tubercle bacilli so that it approxi 
mated that conferred by B C G. 

Allergy vs. Immunity — In recent 
years it has been suggested that allergy 
and immunity to the tubercle bacillus 
are either unrelated phenomena or per- 
haps are even antagonistic. That this is 
still an unsettled question is apparent 
fium the observations of H. S, Willis 
and C. E Woodruff In their series, 
allergic desensitized guinea pigs experi- 
enced a delay of se\eral weeks (after 
reinfection) in the development of tu- 
berculosis. This delay, they believe, has 
been mistaken for retained imnmnit\ 
Animals which were prevented from 
devclo])ing allergy liy injection of tu- 
lierculin were uiiuMiall\ susceptilile to 
tuberculosis and developed wliat the} 
state is ])robal)I} the most marked degree 
ol tulierculous jmeumonia \et jiroduced 
in exjierinuiital animals b'rom these ob- 
servalions tlie\ conclude that it is un- 
safe, foi the ])iesent, to coikUkIc that 
the ])hcnoinen<i of allerg} <Lre an unes- 
scntial pait of the inech<misin of defense 
.iganist tulxMTiilosis 

\ stud} of the ellect of alleig} upon 
tiibeuulous I)<icillemia has been ni<ide 
1)} j h l)uch<iiiu‘ Tlu‘ author has 
(knised ,l mclhod foi the* detei niin.ition 
ol tiilx'i culous liacillemia and has ap- 
plied this to detei mine tlu' differeiKt^s 
in allergic and nonallergic <inimals In 
this instance, the <inuncds weie made al- 
leigK 1)\ lU (I vaccination It was 
tound tliat theie was a more ot less con- 
stant hacilleiuia in nonallergic aninicds 
m contrast to an inconstant liacillemia 
in the allergic animals Tuliercle bacilli 
injected into the general circulation 
tended to disappear from the blood much 
more ra])i(Ily in allergic than in non- 
allergic animals This clearing process 
required about 10 days in the nonallergic 
whereas in the allergic group it occurred 
within 24 hours. Allergic animals showed 


an increased ability to anchor and retain 
bacilli which had entered the general 
circulation during the course of the dis- 
ease Allergy wmulcl thus appear to re- 
duce the danger of dissemination by way 
of the blood 

Treatment — While there is some dis- 
agreement regarding the need or efficacy 
of collapse therapy in i)rimary pul- 
monary tuberculosis m children, there is 
rather general agreement that such treat- 
ment should be emjiloyed m children as 
well as in adults when active, jirogressive 
lesions are jiresent. The exjienence of 
I\r Siegel and B Singer indicates that 
pneumothorax and other means of ef- 
fecting adecpiate collajise of the lung are 
im])ortaiit measures m the treatment of 
jiulnionary tuberculosis m children Ac- 
cording to their oliserv ations the results 
vaiv consideral)!} with the nature and 
extent of the lesion, the degiee and diiia- 
tion of collapse*, and the duration of 
observ ation 

('oILipse thei<i])} was instituted onlv 
foi children with ojicn l(*s]ons The 
s])utum of «dl the children cont<iine(l tu- 
bercle* biieilli, <111(1 a e<LVit} was visilile 
in the* 1 oentgeiiogi <uns of pei cent of 
the e<ise‘s The* lv])e*s of lesions could be* 
lifted. 111 the* m<iin, iinde'i* 4 he*<'i(lmgs as 
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In most instances residuals of the ])n- 
mar} infection were visible oii roent- 
genologic examination as calcified areas 
ill the hilar nodes or as solitary calcified 
foci in the ])arenchyma which might be 
interpreted as calcified primary lesions 
The children who had only an active 
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primary lesion were not given collapse 
therapy. 

Collapse therapy is generally em- 
ployed for tuberculous children over the 
age of 10 or 11 years, m whom open 
pulmonary lesions begin to develop in 
increasing number Between the ages of 
3 and 10 years, w’hen the mortality 
curve of tuberculosis is at its low^est, 
collapse therapy is not frequently em- 
ployed because the disease during this 
age period is usually benign and im- 
proves spontaneously. Therefore, the 
beneficial ef¥ects of collapse therapy are 
difficult to evaluate. Its use for children 
under 3 years of age, in whom pul- 
monary tuberculosis is a serious problem, 
IS hampered by technical difficulties and 
b} the nature of the primary lesion, 
w'hich either heals spontaneously or dis- 
seminates so rapidly as to be beyond the 
aid of local measures Further, the fre- 
quency of bilateral lesions and the low' 
Mtal capacity in early cliildhood restrict 
the use of collapse therapy during this 
period. 

The ages of the treated children m 
this senes ^ane(l from 5 to 15 years, 
Ihmrteen were from 5 to 10} ears of age, 
21 were 11 or 12 }ears of age, and 17 
were 13 }ears of age or older Up to 
the age of 10 tliere was an equal num- 
ber of males and females \l)o\e this 
age there were approximateh 4 times 
as many girls as hoys. 

W hen it became a])parent that arti- 
ficial ])iieumothorax alone would be un- 
successful on account of pleural adhesions 
or other complicating factors, other pro- 
cedures were emplo\ed These included 
internal jineumolysis, thoracoplast} , 
phrenicectomy and oleothorax 

( )f the 105 children who were treated 
betw^een 1928 and 1936, 40 were im- 
proved, 33 remained unim])nwcd, and 
32 died The control group consisted 
of 87 clnklreii with open lesions who re- 


ceived no form of collapse therapy, lie- 
tween the years 1929 and 1936, 83 of 
these children have died, 1 is unimproved 
and 3 are improved. Thus there is a 
distinct difference betw'een the results 
of the treated and the untreated children. 

The results were determined by the 
effect of collapse therapy on the cavity 
and on the presence of tubercle bacilli 
in the sputum or in the gastric wash- 
ings. If the cavity disappeared and the 
sputum became negative and remained 
negative for more than 4 months, the 
child w'as considered as improved. If 
the cavity remained open, or if the spu- 
tum w'as positive, the patient was con- 
sidered as unimproved. 

The results of collapse therapy in pa- 
tients wuth various types of lesions w'ere 
as follow's. Of the patients with iso- 
lated infiltrative tuberculosis ( unilateral ), 
60 per cent improved; of those wuth in- 
filtrative tuberculosis ( wuth contralateral 
spread), 22 per cent improved, of those 
with disseminated tuberculosis, 29 per 
cent improved The effect of the degree 
of collapse on the outC(;nie depended in 
part on the type and extent of the le- 
sion ( )ii the whole, however, the fol- 
lowing results were obtained with vary- 
ing amounts of colkqise W ith a small 
amount of collapse (less than 50 per 
cent), 15 per cent of the patients im- 
proved, with a moderate amount (5(3 to 
75 per cent), 30 per cent iin])rovx^d, and 
with a large amount (over 75 ])er cent ), 
5(^ ])er cent imjmov'ed. 

The best results were olitained among 
children with unilateral isolated infil- 
trative tuberculosis in whom a large 
amount of collapse could be olitained 
Wdien the infiltrative lesion had si)rea(l 
to the other side, the chances of im- 
provement were considerably reduced 
Regression of the contralateral jirocess 
w'as seen in only 12 ])cr cent of the cases 
m W'hich l)ilaleral lesions were treated 
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on 1 side only, while progression oc- 
curred in 53 per cent of these cases. 
The authors now feel that unilateral col- 
lapse therapy is inadequate in such cases 
and that collapse on both sides is re- 
quired. By means of bilateral collapse 
therapy, they were able to increase the 
number of improved children. 

Several children improved after thora- 
coplasty. Extensive thoracoplasty proved 
undesirable on account of the marked 
kyphoscoliosis that developed. The de- 
gree of scoliosis that developed after a 
partial thoracoplasty was not sufficiently 
marked to constitute a contraindication 
to the operation. 

Moderate or large amounts of pleural 
effusion developed m the course of pneu- 
mothorax 111 28 cases. Tubercle bacilli 
alone were found in 9 cases, pyogenic 
organisms and tubercle bacilli m 4 cases, 
and pneumococci in 1 case The fluid 
was resorbed in only 2 of the 13 cases 
m which either tuberculous or mixefl in- 
fections were i)resent 

Prognosis — Fuither stalislich on the 
state of cliildien infected with tubeiTii- 
loMS during the hist 5 \ears of life i^ 
piesentccl In If A Rosenberg and C 
KereN/tun Ii sliould be uinU'rstood 
that such statistics taken fiom different 
giou])s of ])atients will diher considei- 
abl) In addition to the age at the time 
(jf infectKni, such factors as the length 
ot the peiiod of ex])c)surc\ the living 
ctjiuhlions and the general health of the 
child must be taken into consideration. 
In this group of 348 iiifantb infected 
woth tuberculosis during the first 5 years 
of life and observed for from 1 to 9 
years, tlie rate of death from tubercu- 
losis was 9 1 per cent The rate of mor- 
tality from tuberculosis among the negro 
children was approximately twice that 
of white ones. The rate of deaths from 
tuberculosis among 175 children infected 
during the first year of life was 14 8 per 


cent, and 10.2 per cent for the 59 who 
were infected during the first half of 
the second year. The rate was 43.7 per 
cent for those infants infected during the 
first 3 months of life. No deaths from 
tuberculosis occurred in the group of 114 
children infected after 18 months of age 
The rate of deaths from tuberculosis was 
more than 5 times as high in the chil- 
dren with parenchymal lesions in con- 
trast to those with only enlarged tracheo- 
bronchial nodes and about 8 times as 
high as m those who had no roentgeno- 
graphic evidence of tuberculosis. 

The effect of contagious diseases on 
pulmonary tuberculosis and on the tu- 
berculin reaction m children has been 
observed by J. P. Nalbant He found 
no definite evidence to support the more 
or less general belief that measles, 
chickenpox, wffouping C(nigh, mumps, 
scarlet fewer and diphtheria have a dele- 
terious effect on ])ulm(>naiy tuberculous 
lesions in children, lie did, however, 
find 12 instances of demonstrable in- 
crease in tlie ruentgeiKjgi a])hic llndmgs 
at vanous tunes duiing the convales- 
cence in a group of 118 children who 
had 147 attacks of acute contagious dis- 
eases 1 he author couUmkIs that exacer- 
l)alions or i emissions aie fairly C(anm()n 
occurrences during iIk‘ course of the 
childhood l\pe of tuberculosis, and that 
they^ may occur in the pieseiice ov ab- 
sence of intercut rent contagious diseases 
The uiiussions oliseived wcue in all in- 
stances in children with active tuber- 
culous lesions In no instance was <i 
remission observed in a cliild with a 
quiescent or inactive tuberculous lesion 
The author is of the ojiinion that the 
remissions observed could be safely con- 
sidered coincidental and unrelated to the 
contagious disease 

In regard to the effect of the con- 
tagious disease upon the tuberculin re- 
action, the author has data only for 
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measles, chickenpox and mumps. No 
change was noted in the tuberculin re- 
action either during or after the chicken- 
pox. In the case of mumps, 18 of the 
24 showed from moderate to marked in- 
crease in size and duration of the tu- 
berculin reaction and 2 showed decreased 
reaction. Of 27 children with measles, 
4 became negative to a dose to which 
they were positive before, but were again 
positive 2 weeks after the disappearance 
of the eruption. The author concludes 
that no definite evidence was found to 
support the belief that contagious dis- 
eases depressed allergy to tuberculin 
It should be noted that the author has 
no data on the effect of scarlet fever, 
which has been shown to depress the 


skin reaction to tuberculin, and that in 
4 of 27 cases he noted a temporary state 
of allergy during measles. In regard to 
the effect of chickenpox, he is m agree- 
ment with most other observers. 

Of interest in relation to Nalbant’s 
experience is that of G. F. Mitchelh^"*^ 
who observed the effect of streptococcic 
throat infection in tuberculous children 
Both reports are from the same institu- 
tion. The author felt that the number 
of children (14 8 per cent) who showed 
roentgenographic evidence of increase in 
their tuberculous infection was definitely 
greater than was usually experienced in 
the course of routine check-ups in an 
equal number of children during a period 
of 4 months. 


WHOOPING COUGH 

By Robert A L\on, M D 


\n extrcMiie degree of leukocytosis was 
(jbscr\ed m a patient with whooping 
cough by \V J Pearson and G. H. 
New ns A boy, SYj years of age, de- 
velojjcd pertussis shortly after the re- 
moval of Ins tonsils and the disease was 
complicated by bronchopneumonia. The 
wliite count rose to as high as 145,000, 
Init clrtjpped rapidly during the next 2 
wa‘eks and slowl\ fell to normal figures 
None of the blood cells were unusual 
types suggesting leukemia 

The cerebrospinal fluids of pertussis 
patients with or without complications 
were found to be normal in the study 
made by J IL Magnussen.^*^^ A group 
of 33 children between the ages of less 
than a year to over 6 years had attacks 
of average seventy, and 15 had such 
complications as otitis media, broncho- 
pneumonia and tiilierculosis The cere- 
brospinal fluids w^ere examined m respect 
to the type and number of cells present, 


the pressure, the bacteriulogic content 
and the sugar and albumin levels. In 
both groups of patients the fluids were 
normal. 

Diagnosis — P"he early diagnosis of 
whooping cough b_\ means of bacteriolog- 
ical examination of couffh plates or of 
pharyngeal szeabs has been recommended 
by E. A. Straker and J. S Westwater 
The cough plate method was employed 
in a series of 125 jjatieiits with whooping 
cough in the earl_\ catarrhal or spasmodic 
stages Positne results were obtained m 
98 patients or 78 4 per cent of the group 
The best results were obtained m the 
first 2 weeks of the disease and b\ the 
fourth w’eek of the infection only half of 
the number of patients showed poMtue 
cultures. A study was also made of cul- 
tures taken wnth sterile cotton swabs 
stroked across the top of the epiglottis 
In a series of 47 patients, positive results 
w^ere obtained in 47 per cent by the sw'alj 



608 


PEDIATRICS 


method and in 70 per cent l)y the cough 
plate method- In 12 instances the cough 
plate was positive and the pharyngeal 
swab was negative. It seemed to the 
authors that this swab method of obtain- 
ing a culture, which was easier and more 
rapid, might deserve further investiga- 
tion In the cough plate method, the best 
results were obtained when the media 
was enriched with at least 50 per cent 
fresh fibnnated horse blood although 
other investigators have been satisfied 
with smaller percentages of blood Proper 
technic in obtaining the cough plate cul- 
tures and in isolating the organism is 
an important factor in the success of this 
method of diagnosis of pertussis. 


The cough plate 

method of 

diagnosis 

of pertussis has been used for 4 years 

with a hi^ 

,h degree 

)f success 

1)\ N. Sil- 

verthorne 

aiul D T 

. I'raser 

During 

the first 

week of the disease 

the plates 

of 94 per 

cent of the patients 

contained 

the speci 

Ic bacilli 

The rel 

ative fre- 

([uenev of 

])ositiv c* hacteriologic 

diagnoses 

m the v<u 

I oils week 

s of the (Ii 

scMse in a 

SCI K*s ot 

5f)8 cases 

is re])orted in the 

follow mg 




\ N VI V 

sis ()i 5f)8 C vsts 01 c 

1 \i( \i 


Whoopi ^ 

a. Coia.ii 


V\t( k i)l 

t as s 

C tlst s 

1 c t 

Di'^t ast 

hAainiiu d 

PositlV t 

PosltlVt 

1st 

IS? 

17^ 

64 

incl 

187 

162 

86 

k(l 

102 

46 

48 

4th i 

5 s 

17 

30 

5th 1 

2^ 

1 

4 

6t h ! 

15 

4 


7th 

1 

0 


^ah 

1 

0 


12th 

1 

0 


( Si]\ ei th( 

)ine, X and 

I'rastn , I) 

T C^inad 

ivr A J 38 

557 (June 

19^8 ) 



Since the exposure of the plates was 
left in the hands of various persons, this 
large number of successful results would 
indicate that the procedure is a very prac- 
tical one. 


Bacteriology — Recent experiments 
seem to indicate that the anatomic changes 
of pertussis can be caused by the Bordet- 
Gengou bacillus alone The work of 
D- H, Sprunt, D. S Martin and S. 
McDearman'^^^ has shown that this 
microorganism can produce the typical 
lymphocytosis and interstitial pneumonia 
of pertussis in monkeys and rabbits 
Intratracheal inoculations of the Bordet- 
Gengou bacillus into monkeys produced 
a characteristic lymphocytosis in 6 of a 
group of 9 animals and an interstitial 
pneumonia developed m 8 of the senes 
Lymphocytic reactions occurred m all of 
a senes of 17 rabbits inoculated in the 
same manner, wlnle little or no response 
followed the inoculations of a virulent 
jiertiissis Iiacilh or of Friedlander’s ba- 
cilli The interstitial iineiimonia of the 
monkeys occurred in \ai\mg degrees of 
se\erity but did not seem to be the result 
of other invading bacteria, even when the 
lungs weie ])reviousl} damaged In the 
injection of st<i])h\ lococcus toxin. 

Xdditional evidence* th<Lt the ])ertiissis 
bacillus is the* sole c<iusc* of whooping 
cough luis l)c‘en fuinislu‘{l In the experi- 
ments of Al (i<illavan tind If W (lood- 
pastiire d'hev vvt‘rc* able to infect 
cluck einhi VOS w itli 11 ! ’c*i tiissis and ])ro- 
diice pulinonai v lesions idc*ntK'al to those 
caused In the inh'ction m man The 
bacilli grew on tlie ciluited holders of 
the res])iratorv epithc*lmm and caused in- 
flammation and necrosis of the middle 
and basal ejiithelial k'ueis C elliilar exu- 
dation occurred within and around the 
bronchioles and ])neumonia of an alveolar 
and interstitial type dev'eloped 

The s])ecificity of the ])ertussis hacillus 
in jmxlucing whoojiing cough has been 
affirmed by the experiments of \V L 
Bradford Intratracheal injections of 
the bacilli produced interstitial changes 
and a mucoid exudate in the lungs of 
animals typical of pertussis pneumonia. 
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and an increase in the number of lympho- 
cytes in the blood. The bacilli could be 
recovered from the lung tissue 10 to 20 
days after inoculation. 

Treatment — One of the most effec- 
tive methods of treatment of whooping 
cough in its early stages is the injection 
of a pertussis endotoxin. Encouraging 
results with this therapy have been re- 
ported by A. R Thonipson.^s^ He 
ground m a ball mill the pertussis bacilli 
of a strain of known potency and pre- 
pared an extract which contained the 
products of 10,000 million pertussis ba- 
cilli per cubic centimeter. This material 
was injected in initial doses of 0 25 to 0 5 
cc , depending upon the age of the child, 
and in increasing amounts daily or every 
other day until 10 to 12 doses had been 
given The dosage was increased until 
some focal reaction was obtained which 
rarely recjuired more than 2 or 3 cc. in 
all In a few instances the occurrence of 
a local reaction at the site of injection 
seemed to stimulate the development of 
severe pertussis symptoms and it was 
concluded that the occurrence of any local 
reaction was an indication that adequate 
amount of the vaccine had been given. In 
a senes of pertussis patients observed m 
a hospital, 124 received treatment and 
248 served as a control group. Mild 
attacks were slightly more frequent among 
the treated group while moderate and 
severe attacks were somewhat more fre- 
(lueiit among the control group There 
was also come evidence that the course 
of the disease was shortened by the ad- 
ministration of this vaccine In order to 
obtain these effects, it was usually nec- 
essary that the treatment be given early, 
preferably during the first week or 2 of 
the catarrhal symptoms. Patients treated 
late in the disease did not seem to re- 
spond in any way to the vaccine. Skin 
reactions obtained by the intradermal 
injection of this vaccine were positive in 


much higher percentages among individ- 
uals who had had the infection than in 
control series of patients who had not had 
the disease. 

Favorable results with vaccine therapy 
have been reported by A. Hottinger.^^^ 
A group of 53 infants of an average age 
of 2 years who received the vaccine early 
in the course of the disease had milder 
attacks than a group of children of about 
4 years of age, who received no specific 
therapy. In older children and in adults, 
the results of vaccine treatment were less 
favorable. Prophylactic treatment of 49 
infants averaging 11 months of age did 
not produce an absolute protection against 
the illness but the attacks seemed to be 
milder. 

Treatment of pertussis patients with 
Vitamin C has been tried by M. J. 
Ormerod and B. M. Unkauf.^®^ Pre- 
vious experiments had shown an inhibi- 
tory effect of ascorbic acid on the growth 
of cultures of pertussis bacilla. The vita- 
man was administered in doses of 1 SO to 
500 mg. daily to 9 children in various 
stages of pertussis and the clinical course 
of the disease seemed to be considerably 
shortened. 

Further tests with this type of therapy 
by M J. Ormerod, B M Uiikauf and 
F. D. White have indicated that most 
patients with whooping cough excrete 
very small amounts of vitamin C in their 
urine and this was believed to be an indi- 
cation of an exhaustion of the tissue 
supply The addition of ascorbic acid to 
the diet increased the amounts eliminated. 
Divided doses of the vitamin seemed to 
be more eft'ective than a single large dosv 
in maintaining body levels at a proper 
level The dosage finallv adopted was 
the administration on successive days of 

350, 250, 200, 200, 150, 150, 125, 125 
and, finally, 100 mg as long as necessarv , 
regardless of the age or weight of the 
patient. The treatment of 17 a<l(litional 



610 


PEDIATRICS 


patients with peitussis by this method 
gave very favorable clinical results. 

Sulfanilamide had no therapeutic value 
in combating pertussis infections of mice 
in the experiments of P. Gross» F B. 
Cooper and M. Lewis Both treated 
and untreated animals died as the result 
of injections of pertussis bacilli. 

Immunization — The experience of 
Evanston, Illinois, in widespread im- 
munization against whooping cough has 
been reported by L. Sauer.*‘'’^" A senes 
of more than 2700 children were given 
the inoculations according to the Sauer 
method over a period of 3 years. Of 
this group 128 were exposed to the dis- 
ease subsequently and 6 developed the 
infection, l)ut the inajoiity of this latter 
group were more than 2 \ears of age 
when the\ had recei\ed the imnuini/a- 
lion. The axerage age of the othei chil- 
dren, es])eciall} those injected in welfare 
clinics, was 10 months 'riK‘ autlioi sug- 
gested that a lirger amount of xaccine, 
piobahlx 10 ct m <ill, should ])c adinin- 
ist(‘r(‘(l to children of 2 xtMis oi mou‘ ot 
agc‘ 'riu' iiKid(‘nce of who()])mg cough 
m that citx has hecai reduc'cd considci 
<ihl\ d'lu‘ ax CM age* nuinlic*! ol casc‘s toi 
tile entire cit) foi 4 }eais fiom PGO 
to iiulusne, w«is 32s a \c‘ai and 

foi the* next 3 xeais, PhW to PGO, the 
a\c‘iage was 2^^() 

\ gionp of 33s infants, 3 to 12 months 
of age, who ieceixc‘d the Sauei xaccine, 
weie ohseixc'd for a p(‘nod of Is months 
l)v C \ Stewart and K S Platon. 
Two of these infants develo])ed the in- 
fection a])pro\nnatel_x a _\e<u after the 
nnminnzation One had a moderately 
sex ere infection and the other d mild one* 

I'avorable evidence that vaccination 
against pertussis is an effective pro- 
cedure has been furnished by the ob- 
serx^ations of N. Silverthorne and D. T. 
Fraser.*’"^ Their results have been 
tabulated in the following table. 


Analysts ot VAceiNXTKD and Coni'kol 

Ch ILDRKN 

Conff ols 


Total 

. 3SS 

Total followed 

161 

Total contacts 


Direct 

27 

Total developed xx hooping cough 

. 23 

/ 4a c mated 


Total 

.. 853 

Total folloxved 

. 747 

Total contacts 


Direct 

. 41 

Indirect 

.. 50 


Total developed x\ hooping cough . . 2*^ 

(N Silverthorne .uul 1) 'f ht.iser. C.uuid. M 
A J 38 557 (Tune) 10 18 ) 

The authors haxc* \)cvi\ able to increase 
the virulence of jiertiissis infections m 
niice by inoculating the mici ooi ganisiiis 
111 combination with mucin \s <i result 
of the (lex el()])inent of this lethal test of 
the l)«icilh in mice*, c‘\pc‘i imc*iits m ])io- 
tc'ctioii oi tlu*sc* animals xxith xaccine 
Inixe l)c*c*n made* jiossihlc* flu* injection 
ot x,icciiic‘ into mice* (MLd)!c‘(l all hut () 
])c*i cc‘iit ol the* ,iiiimals to siiixixc* mocu- 
Lition xxilli lic*shlx isol<it(‘d sImihs of the* 
pc*itussis hacilh and miuin x\lnl(‘ 88 pei 
cc‘nt ol *i coiitiol mix ac c matt“d gioup of 
mice dic‘d as a u‘sult ol this ] u oc c‘(liii c* 

4 lic‘ piotc*ction atloidc‘d hx the* S<uu‘i 
xacciiu* sc‘c‘inc*d to ]>eisist in some* dc*- 
gic*c* loi a pc nod ot at l(‘asi 2 _\c‘.ns m 
the ])<itic‘nts ol)seixc‘d hx | (i Ixia- 
inei \ii outhicMk ol pc'itiisNis in an 

lUstitution c \posc*d childien who h<i(l 
ic*cc*i\c‘(l a comj)U‘te sc‘i U's ol x<KcMihi~ 
tion 2 xcMis pic*xiousl\, 12 childic*!! who 
had not het*n trc*<ite(l and 8 who h<i<l luid 
the intection ])ie\iousl_\ \11 of the nn- 
tiealed ])<itu‘nts contmc ted model atelx 
severe infections and the xacc mated chil- 
dren had mil(lc*r attacks as <i nilc* In- 
teresting to ohserxe was the umxc‘isal 
involvement of all of the childrc‘n who 

* One of these patients had not coinjileted the 
reijuired inoeuLition 
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had had pertussis previousl}^ They de- 
veloped imld coughing paroxysms for 
])en()ds of 1 to 3 weeks. 

Controlled observations of pertussis 
vaccination have thrown some doubt on 
its eflfectiveness A group of 101 children 
of a tuberculosis sanitarium were vac- 
cinated by ]\T Siegel and E W. Gold- 
berger*^'^*^ with Sauer vaccine containing 
(SO billion bacilli. The majority of these 
children were under 6 years of age at 
the time of vaccination. A group of 82 
children of approximately the same age 
served as a control senes. Seventeen of 
the vaccinated and 19 of the unvaccinated 
children, who had not had the disease 
])revi()usly, were exposed 1 to 21 months 
Liter to the infection Nine of the vac- 
cinated and 11 of the control senes con- 
tracted the illness The disease seemed 
to run a somewhat milder course in the 
vaccinated senes The authors discussed 
the ])()ssibiht} of some interference of 
the \accination jirocess In the presence 
of tubeiculosis in these children or the 
chance that the jiertussis infection might 
have been an nnusiially severe type 
Neither ex])LLn<ition of the failure of the 
vaccnuitioii method could be substanti- 
ated <ind the conclusion was reached 
that controllc‘d exjieriments of tins type 
might gi\e more <ide(juate information 
of the* \alue of this ])reventive method 

Little IS known today of the antigenic 
m<iten«il ])resent in w h()o])ing cough vac- 
cine' \t the present time, most of the 
v<iccines contain either the endotoxin, 
tlu' (‘xotoxin, or both Recently an in- 
\estigation of the* imnuini/ing fraction 
contained in the ])ertussis bacilli has been 
conducted by j C CVuickshank and (i 
(i iM'eeman After obtaining a strain 
of iiertiissis bacillus which was definitely 
])athogenic to mice in knowm quantities, 
the authors attempted to extract a por- 
tion of the culture by subjecting the 
bacteria to digestion with trypsin The 


digest was then centrifuged and filtered 
and the fraction obtained w^as iirecipi- 
tated by the addition of 68 per cent alco 
hoi. This precipitate, which contained 
only 10 to 15 per cent of the original 
weight of the bacteria and was low in 
protein content, w^as used in large doses 
to immunize mice. A high degree of pro- 
tection against the infection developed in 
the animals. 

The intranasal instillation of pertussis 
vaccine has been suggested as a method 
of immunization against that disease The 
experiments of P. H Long and E. A. 
Bhss^^^ have indicated that the introduc- 
tion of either living or killed organisms 
into the nasal passages of rabbits causes 
the development of complement fixation 
antibodies in the rabbit’s serum which 
last as long as 2^^ months The experi- 
ment with killed antigen was also at- 
tempted in 10 adults and 1 child. In 7 
of these patients the complement fixation 
reaction w^as greatly increased and the 
authors w^re inclined to believe that the 
method was of some value in the produc- 
tion of an immunity, although they have 
questioned the accuracy of the comple- 
ment fixation reaction as an indication 
of true immunity to the disease. Further 
investigations are in progress 

A vaccine of pertussis bacilli treated 
with formalin has been employed for im- 
munization by AT. L Blatt, I A I Levin 
and 1. E Schapiro A total of 30 
liillion organisms were injected either 
subcutaneously in 3 weekly doses or in- 
tracutaneously in 5 doses at intervals of 
3 or 4 days In a series of 17(S children 
seen in private practice, the subcutaneous 
inoculations caused mild local reactions 
in 40 per cent of the group and various 
degrees of systemic reaction in 5.6 per 
cent Whooping cough developed later in 
8 per cent of the total number of treated 
patients which w as less than the expected 
case rate of the community as a wdiole. 
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The intracutaneous method of adminis- 
tration was used in another series ob- 
served in private practice and the general 
results seemed to be as favorable and 
reactions less numerous than in those 
who received subcutaneous injections. A 
second group of institutional children 
were vaccinated in close relationship to 
exposure to the disease. Some protection 
or delay of infection was noted in a few 
instances but a longer time of observa- 
tion was required to determine the dura- 
tion of the immunity. 

It has been suggested that an added 
immunity to pertussis might be obtained 
by injecting small doses of a precipi- 
tated antigen which would be absorbed 
more slowly over a long period of time. 
A preliminary trial w’lth such a \accine 
has been made by W . T. Harrison, J. 
lb Frank'lin and J A A saline 

suspeiibion of pertussis bacilli W'as pre- 
cipitated w'lth alum and doses nf 1 cc. 
were injected into ^2 susceptible children 
without an\ severe reactions. A small 
induiated area at the site of injection 
|)C‘iMsted for ab(jiil 1 week. A grouj) of 
l(/k untreated children served as a coii- 
lio! senes Aftei 1 }eai, a surve} indi- 
lattd that 12 pei cent of the vacc united 
ehildieii had contracted the illness as 
udiipared with per cent of tlu‘ control 
Ctoiip As a lule, the attacks m the v'dc- 
t mate<l group s(‘eined milder and of 
shorter duration \llhough the oljs(*rva- 
1 lolls were limited m luimlier, the results 
seemed to justify further Inal of the new^ 
form of antigen 

The development of a skin fcsl indica- 
tive of a patient’s immunity to pertussis 
has been under consideration for a num- 
ber of years The subject has been inves- 
tigated recently in a series of 1300 pa- 
tients by A. R. Thompson*^^^ who found 
that the intradermal injection of Sauer’s 
type of vaccine was of little value as a 
test Endotoxin, however, gave positive 


reactions, apparently of an allergic type, 
in 85 per cent of subjects who had had 
the infection. About 30 per cent of those 
who had not had whooping cough pre- 
viously, also gave the reaction which may 
have been the result of subclinical attacks 
of the disease. The sensitivity of the pa- 
tient to the bacterial products seemed to 
develop in about 10 days after the onset 
of the symptoms of the disease. 

Another immune response of a patient 
is the increase m the opsono-cytophagic 
reaction of the blood This reaction rep- 
resents the development of an opsoniz- 
ing antibody in the serum and an in- 
crease of the phagocytosing power of the 
leukocwtes C' Singer-Brooks and J. J. 
Aliller*^*^'*' have recently tested this re- 
action in several groups of children The 
first gioup of 40 children was examined 
before and aftcu* mjcrtioii c)f pertussis 
^clcclne and a poll ion ol the group was 
letested 2 to () months later A rise 
in tlu‘ o])s()no-c Uo])hagic leaction oc- 
currc‘<l but the nnmhcas m the senes 
weie not largc^ enough to givt^ lesults of 
statistical signilk <inc Tlu‘ leaction jier- 
s]stc‘(l for 0 to O iHoiitlis 111 vaccinated 
groujis < 111(1 simikir u‘spons(\s ocemred in 
p<itients convak‘scc‘nt fiom the disease 
In otlK ‘1 giou])s, ])liagoc\ tosis was not 
st iinii!<Lte(l hy the* mjcalion ot tlu* tinde- 
naturcvl vacc'ine of Kiuc‘gc‘r <iii(l tlie le- 
attion was not iiotod in tlit‘ coiitiol senes 
of ])atients receiving saliiu‘ injections 
Infants under 18 months of age who had 
not received vaccine oi had the disease 
had low phag()C}tic responses (Jlclei 
infants and childrcm ()ften develo])ed va- 
rious degrees of jihagocytic ])ovver hut 
rarely as high as that produced hy vac- 
cination The test does not yet seem 
to the authors to he reliable for estima- 
tion of immunity of a patient hut may 
be applicable for testing th(‘ jiolency of 
pertussis vaccines. 
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Similar studies have been conducted 
by W. L. Bradford and B. Slavin.396 
In 49 patients in various stages of con- 
valescence from whooping cough, phago- 
cytosis tended to increase from the third 
to the eighth month after the onset of 
symptoms. When the same patients were 
followed through the course of the illness 
their reactions increased as convalescence 
occurred. A comparison of children who 
had had the disease previously with a 
control series with negative histories 
showed that greater amounts were pres- 
ent in the former group. Nonspecific fac- 
tors, such as fever or artificial thermal 
treatment, were found to have increased 
phagocytosis m some patients. The re- 
actions m newborn infants bore consid- 
erable relationship to those of their 
mothers so that the authors believed that 
placental transfer of these antibodies 
might take place. 
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PHYSICAL THERAPY 

By John S. Coulter, M. D. 


ULTRAVIOLET RADIATION 

Artificial Sources 
of Ultraviolet Radiation. 

Coblentz^ in considering’ the physical 
aspects of ultraviolet therapy states that 
according to Morton, Heilbron and 
Kamm the destruction of vitamin D is 
the result of excessive irradiation 
(though not exclusively) by wave 
lengths shorter than about 2700 ang- 
stroms. Reennk and V"an Whjk report 
that irradiation of ergosterol with a 
wave length of 2537 A. gives use to 
a senes of reaction pioducts that differ 
from that caused b\ irradiation w'lth 
\va\e lengths liJiiger than 2750 A. B\ 
exi.lu(hng wave le^gtll^ shorter than 2750 
\ It was possible to convert 00 per 
cent of tlu* erg(;sterol into vitamin D 
hefoie the secundaiv icactioii (destruc- 
ti(jn of vitamin D; hecame important 
W hen the wave h^ngtlis of 2537 and 2654 
\ weit' included, onlv a nuKli smaller 
amount of eigosteiol miild Ik* conveited 
int<j vitamin D hefoie destructue action 
Intel fcred 

Xo investigations appeal to have been 
made to deteiinme vvliether after de- 
struction of vitamin 1) by the shorter 
iiltravioUi wave lengths (from 2480 to 
2650 \ j, tin* antirachitic activity can 
be restored by irradiation with the pho- 
lochemicall} effective wave lengths at 
2894 to 2967 A respectively 

In view of the foregoing results, even 
though no ill effects seem to have been 
reported, and an excessive exposure is 
limited by skin tolerance as manifested 
by the erythemal reaction, the question 
arises as to the desirability of conduct- 
ing ultraviolet therapy with lamps emit- 
(620) 


ting an excessive amount of ultraviolet 
radiation of wave lengths shorter than 
2800 A. For example, in the so-called 
cold quartz type of mercury vapor lamp, 
more than 95 per cent of the biologically 
effective radiation that is emitted is of 
the wave length of 2537 A. These short 
wave lengths have a specific germicidal 
action and, hence, are useful in derma- 
tology. Nevertheless it is a question 
whether rays of such short wave lengths 
should be used in general ultraviolet 
therapy. In view of this uncertainty, the 
Council on Idiysaal Therapy does not 
accept, for home use without the direc- 
tion of a physician, lamps that emit an 
appieciabit* amount of ultraviolet radia- 
tion of wave lengths shorter than 
2800 \ 

(Ine difhcult} in esliniating a threshold 
or ininimuni ]jeu(ptible ei}thenia (de- 
fined as a r(*(l(U*iiing of the skin that 
dis«ippears in less th<in 18 hours) is 
that for the longt‘i vvavt* ](*ngtlis, lor a 
slight (j\erexp()sur(‘, pigmentation is vis- 
ible within 24 hours after expnsuie 
Mot cover, the niinimuiu perceptible cr} - 
thema is cMsily aftected In the kind of 
diet (acid foods increase the eryllienial 
leaction and iiiginentation , alkali foo<Is 
weaken er\ thema and pigmental ujn) 
and also by external conditions For 
example, wiping the irradiated skin with 
benzene or toluene causes the minimum 
perceptible erythema to disappear and 
wiping with alcohol, 24 hours after ir- 
radiation, causes a reddening of some 
of the exposures that were invisible. 
Hence, before making an erythema test 
the parts that are to be irradiated should 
be washed with soap and water, thor- 
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oiighly dried, and left untouched for 24 
hours or more. 

The spectral reaction differs from (and 
seems less complex than) the visual 
response in that there are 2 maximums, 
at 2500 and 2967 A. respectively. In 
contrast with the visual response, these 
maximums are not affected by the in- 
tensity or the spectral composition (the 
*'color'’) of the source This deduction 
follows from the close agreement between 
the observed and calculated erythemato- 
genic efficiencies of various sources of 
heterogeneous ultraviolet radiations. 

The wave length limits of antirachitic 
and erythemal action are in close coin- 
cidence. Hence, since the time of ex- 
posure to ultraviolet radiation depends 
on skin tolerance as indicated by the 
erythemal response, it is apparent that, 
with the lamps now available in ultra- 
violet therapy, the time of exposure is 
limited by skin tolerance 

In response to a request for a simple 
means of determining whether a lamp 
emits ultravi(jlet radiation and in order 
to protect the public from imposition by 
]>urchasing a lamp that emits little or 
no ultraviolet radiation, the Council on 
rii_\sical Therap} of the American Medi- 
cal Association has adopted and, until 
a more practicable and reliable procedure 
is pioposed, will use the erUhemal re- 
action as a basis for judging the effective- 
ness (the ultraviolet output) of a sun 
lamp The Council does not prescribe 
the dosage, which is left to the judgment 
of the physician It requires for accept- 
ance that a lamp for home use sold at a 
special (advanced ) price shall emit ultra- 
violet of sufficient intensit} at a fixed 
distance (2 feet) to produce an erythema 
(M. P E ) in 1 hour — certainly a rea- 
sonable requirement 

According to Coblentz^ in the treat- 
ment of rickets by irradiation there is but 
little difference in the erythematogenic 


and antirachitic efficiencies of the various 
sources of ultraviolet radiation now in 
use. Coblentz states that on the basis 
of the results published by Bunker and 
Harris, assuming that the spectral an- 
tirachitic response in human beings is 
the same as observed on experimentally 
induced rickets in rats, the ratio of the 
calculated antirachitic efficiency of the 
ultraviolet radiation from various sources 
is as follows. 'Therapeutic C (poly- 
metal) cored carbon arc (antirachitic -H 
erythemal = 1 35) ; low voltage, high 
temperature mercury vapor arc in quartz 
(Uviarc) 1.14, high temperature, mer- 
cury vapor arc in Corex D glass (Gen- 
eral Electric Company, S-1) 1.14; low 
vapor pressure, high voltage, low tem- 
perature (so-called cold quartz) mercury 
vapor arc in quartz 1.12 and midlatitude, 
midsummer, midday, sea level sunlight 
095. 

From this it can be seen that, of the 
various artificial sources now m use, only 
with the carbon arc impregnated with 
metals (IMg.) ha\ing a strong emission 
in the spectral region of from 2700 to 
2900 A IS It possible to deliver an ap- 
preciabh (35 per cent) greater amount 
of antirachitic radiation than einthema- 
togenic radiation, in the time fixed by 
skin tolerance as fletermined by the er}- 
themal reaction. 

This does not take into consideration 
the efficiency of antirachitic action as 
dependent on the before-nientioiied ef- 
fect possihh of different cva\e lengths 
on calcium and phosphorous metabolism, 
and also on the deactnatioii effect of 
short wave lengths on vitamin D, which 
may militate against long exposuies 
with sources having a strong emission 
of w'ave lengths shorter than about 2800 
A , e g , the so-called cold quartz lamp, 
in wdiich over 95 per cent of the activat- 
ing radiation is m the resonance emis- 
sion line at 2537 A On the other hand, 
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such a source (cold quartz) permits 
an overexposure, by the factor of 5 or 
perhaps more, without causing a painful 
blister that results from a slight over- 
exposure to sources of ultraviolet ha\ ing 
a relatively strong emission of wave 
lengths of 3100 to 3200 A From this it 
appears that, since the erythemal reac- 
tion is a measure of skin tolerance, it is 
indirectly a measure of the effectiveness 
of the sources of ultraviolet radiation 
now m use in healing rickets. 

Incidentally, this author believes it is 
of interest to note that the amount of 
iiltraMolet radiation that can be applied 
])ractically to milk is influenced by the 
flcuor that is developed, also that the 
antirachitic (lualit) of the irradiated milk 
is ])ro])oi tional to the total ultraviolet 
eiiergv imparted to the milk I)\ using 
a Ctirbon arc lain]) with cored electrodes 
cont<uning inagnesiuni, which has a 
^^rong emission <it 2800 \ , more than 
3 tniu‘s the eneig\ (of wave U‘ngths of 
ifiOO to 3100 \ ) could he iin])<irted to 
the milk hetou* <1 ] lei cc^ptihle flavor de- 
\elo])c-(l tli<in with souu(‘s that ai e vv(*ak 
in ladiation <it 2(800 to 2^00 \ 

Tuberculosis 

M<i\cn- states that light therapv, both 
n.itural and aitilicrd, is of detinite value 
in tlu' treatment of certain forms of 
tuhc'rculosis Heiulits fiom light therap\ 
arc‘ imdouhtedl} obtained bv ])titients stif- 
le ring fiom tuberculosis of the bones, 
articulations, ])eritoneum, intestine, 
Ivmph nodes < 111(1 laivnx when the entire 
bodv is e\])osed to carefullv graded doses 
ot natural sunlight or to radiation emit- 
ted l)_v certain aitiflcial sources of light 
ra} s The beneficial results of such ir- 
radiatioti are due not only to ultraviolet 
rays The visible and infrared rays, as 
well as the conditions of the atmosphere, 
play a certain part in the therapeutic 
effect. 


In superficial tuberculous ulcerations, 
healing, if it occurs, is due not directly 
to the death of tubercle bacilli caused 
by ultraviolet energy, but to a local in- 
flammatory or immune reaction of a 
nature still unexplained Such ulcers 
may also heal during general body ir- 
radiation when the ulcer itself is un- 
exposed. 

Bones and Joints — i\ra}er- states 
that in tuberculosis of the bones and 
articulations it is generally agreed that 
suitable, graded exposure to natural sun- 
light is most effective m promoting the 
healing accomplished by orthopedic and 
other measures Ex])osure to artificial 
sources of radiation is valuable as second 
choice Surgery, solar and artificial light 
thera])v, braces, even m some cases the 
much maligned iilaster-of-I kins cast, all 
hav'e their place in the treatment ft 
is not to he e\pe(,led that light therapy 
will produce new (.artilage in place of 
that which has been utterlv destroyed, it 
does not make the* i)r()cess of fusion less 
necessarv th<in it has been hitherto, hut 
It Ldw help this dev(‘lo]) It is wrong to 
e\|)t‘ct th<it Its Use will hung <iI)out re- 
geiieiaition of hoiu' e(jn<d to that of a 
favv veitehial bodies when tluw havc‘ 
been destioved, lint when this has ol- 
curied and a gibbous defonnitv i‘\ists, 
light thenqn has <iided ortho] )edic treat- 
ment in fusing these diseased siirfa<.es, 
es])eciall} when enqiloved together with 
])ostiiral treatment Surgical fusions are 
less commonly ])erfornual on children 
under 12 vears of age. If ])erf()imed on 
adults or children, the disctisc must first 
show some evidence of retrogression , 
thus surgery is to help nature 

Indications for surgical intervention 
may depend on economic and social 
conditions, the age of the jiatieiU, the 
joint involved, their muiilier and the 
stage and extent of the disease, involve- 
ment of other organs, such as the lungs 
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and kidneys, and complicating abscesses 
or sinuses. Surgical fusion is to be seri- 
ously considered in the presence of ad- 
vanced joint destruction. Restoration of 
function may occur in the synovial form 
of joint tuberculosis, even in the pres- 
ence of large effusions; but complete 
functional return of motion in a joint 
is doubtful when the bony parts have 
been destroyed to a marked degree. Fol- 
lowing operation, patients are still treated 
from 1 to 2 years, and during this period 
heliotherapy plays an important part. 
Both mercury arc in quartz and the 
carbon arc irradiations employed as gen- 
eral and local exposures for prolonged 
periods of time have proved helpful aids. 
Small joints yield more quickly to con- 
servative treatment than large ones The 
knee joint is especially refractory, and 
particularly obstinate are old fistulas of 
the spinal column, pelvis or hip. 

Genitourinary System — According 
to Mayer- genitourinary tuberculosis de- 
serves a trial of such treatment in com- 
bination with other measures If uuilat- 
oal renal tuberculosis is diagnosed at 
the very onset of sunptoms and when 
such sym])toms are slight, conservative 
treatment with light therapy has on rare 
occasions prevented the need of surgical 
intervention As a rule nephrectomy is 
indicated For unilateral progressive 
renal tuberculosis or bilateral disease in 
which the more involved kidne_\ is re- 
mo\ed, light therapy is to be advised as 
desirable postoperative treatment. It ma\ 
have a favorable action on the genital 
organs and the remaining kidney and 
efifectivelv contribute to the healing of 
tuberculous cvstitis, whether alone or m 
association with medical treatment. 
Light therapy exercises a healing action 
on the stump of the ureter, which so 
often shows residual ulceration, resulting 
in a discharging sinus or a persistent 
cystitis. It has given excellent results, 


even with chronic gaping wounds, ex- 
tensive and deep, and even when cov- 
ered with ulcerations and tuberculous 
granulations. 

Light is particularly indicated in those 
not infrequent cases of renal tuberculosis 
complicated by genital tuberculosis in 
which the seminal vesicles and prostate 
are involved, thus often obliging post- 
ponement of cystoscopy to avoid trauma 
of the prostate and the risks of general 
infection. Therefore, before surgical in- 
tervention it is advisable to treat the 
concomitant lesions with a methodical 
course of light therapy to make cysto- 
scopy and nephrectomy procedures en- 
tailing less risk of dissemination. In bi- 
lateral renal tuberculosis, light therapy 
is indicated. It may help render the dis- 
ease quiescent ; its occasional analgesic 
action on ulcerations of the bladder is 
particularly welcome Advanced bilateral 
renal and bladder tuberculosis has rarely 
responded to any form of therapy, espe- 
cially wLen the patient is cachectic Post- 
operative sinuses, especiallv following 
nephrectomy, have responded in a large 
number of cases to light therapy of all 
forms Local exposure to ultraviolet rays 
of circumscribed tuberculous lesions ut 
the urinary bladder has been shown to 
vield favorable results, but the method 
requires sjiedal apphcating devices and, 
above all, skilful treatment of the bladder 
lesion. 

Lymph Nodes — Tuberculoma 1} m])h 
nodes in the stage of h_v])er]dasia gen- 
erallv heal under solar and artificial light 
therapy Occasional!} thev caseate under 
light treatment and surgical excision may 
be indicated U )llow ed bv p( )Stoperatu e 
light therapv Caseous nodes respond, 
although less coiistantl} . LKpiefied nodes 
require aspiration followed l>y light ex- 
posures Sinuses from draining nodes 
indicate a course of light treatment 
General and local irradiation are essential 
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over periods of many months. Not in- 
frequently roentgen-ray exposures may 
have to be combined. At times, incision 
into a softening node is necessary. 

Intestinal Tuberculosis — Granet 
and Ornstein'^ state that the successful 
treatment of intestinal tuberculosis de- 
pends primarily on one key factor, 
namely, inactivation of the source of in- 
fection in the lungs Absorption of tox- 
ins from active lung lesions by their 
noxious systemic effect prevents healing 
of intestinal lesions Furthermore, the 
intestinal mucosa is constantly being re- 
infected with tubercle bacilli swallowed 
m the sputum expectorated from actne 
];arenchymal foci While these factors 
are present, it is useless to expect per- 
manent cure in the secondary intestinal 
lesions 

The treatment of the intestinal lesions 
must be undertaken simultaneoiislv , and 
the measures used are twofold- general 
«ind spet'ifR 'File genenil measures un- 
flertake to nn])ro\e nntntion, liel]) tissiu* 
i(‘pair, and ^tunigthen nnmunit\ d'hese 
include actinotherapy, <i high caloric, 
low roughage diet, the* administiation 
nf vitamins C and D, iron f(»r s(‘c()ndar\ 
anemia, calcium salts, and. where* in- 
dicated, insulin to stimulate appetite 

S pen In loiu! ticatincut is directed ])ri- 
iiiaril) tow’ard fostering peristaltic rest 
111 the nnolved segments of the intc‘stine 
Treatment dejieiuls on induidual symti- 
tomatolog} , and must be changed fre- 
quenth to suit the clinical course of the 
case. A smooth, low residue, high caloric 
diet, to wdnch is added tomato juice and 
cod liver oil, is the standard dietary of 
these authors Such a diet reduces peris- 
taltic action to a minimum and provides 
an excess of vitamins C and D, shown 
to be of value in the metabolizing of 
calcium and the stimulation of mucosal 
healing. Abdominal pain is controlled by 
heat or adequate sedatives. Constipa- 


tion is helped by small amounts of 
mineral oil or by gently administered 
warm saline enemas. Diarrhea is con- 
trolled by administration of barium sul- 
fate or kaolin in half-ounce doses ad- 
ministered frequently and, if necessary, 
tinctura opii deodor ata in effective 
doses 

Bellinger^ states that he has used ul- 
traviolet energy and special diet since 
1923, when they first instituted the pro- 
gram of control of intestinal tuberculosis 
as recommended by Brown and Samp- 
son. The ultraviolet is supplied by 
mercury quartz burners supplemented 
by natural sun in the morning or eve- 
ning hours of the summertime in suit- 
able cases The plan of gradually in- 
creasing tlie time and area in ultraviolet 
exposure has been followed from the 
start Treatments are given daily ex- 
cej)! in ta]')t*ring off what seems to be a 
successful course Their principle is to 
thoroughl} e\i)ose the skin area to mild 
exposures, or more intensive exposures, 
if well boriK* In the earlier years, car- 
hon aic lamps of \arious types were 
Used to some extc'iit and apparently good 
results weu* secured llowever, ine- 
clianual ()l)j(‘ctions of \anons kinds 
caus(‘(l tlkiii to discard carbon arc lanqis 
so that inercuiw <|uart/ htirners have 
been usc*(l almost t‘\clusi\e]\ during the 
past 7 \ears in the mechanical genera- 
tion of ultraviolet energ\ 

The author believes that ultraviolet 
has been the most fundamentallv valuable 
form of treatment in the work with in- 
testinal tuberculosis They have made it 
a practice to protect the eyes and head 
region The chest has been protected to 
varying degrees according to the judg- 
ment of the various physicians It is 
the author’s personal belief that no one 
has proved ultraviolet to be especially 
injurious in the sense of causing new 
spread of disease or destructive changes 
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in tuberculous lesions and that, if we 
keep in mind the principle of mild ex- 
posures which can be given with com- 
fort to the patient, the chest area can 
be exposed much more than it has been 
in the past The reaction of the skin 
and comfort of the individual patient 
should be used as a guide. Skin irritation 
should be avoided as much as possible. 
Those with very sensitive skins may be 
hardened in by air baths and the air 
baths may be supplemented by the 
weaker ultraviolet lamps often recom- 
mended as “health lamps,” but these 
should not be depended upon for definite 
treatment. On the other hand, intensive 
ultraviolet exposures crowded into the 
shortest possible space of time are 
neither necessary nor desirable. Rapid 
tanning should not be sought. Moderate 
doses will allow a gradual tanning with- 
out irritation or discomfort in those who 
respond especially well, and such doses 
should be our standard. 

They have not tried roentgen-ray in 
treatment, though the author feels that 
they might have done better in some of 
their refractory cases had they done so. 
\Try early in the diet they began allow- 
ing the use of some of the less fibrous 
vegetables and some of the fruit juices 
which were at first excluded In their 
work thev have found a plan based on 
the work of tlrant. McConkey, ct al, 
essentialh sound and they believe that 
the jihysician in general practice should 
see that the diet of his cases of tuber- 
culosis and particularly those with pos- 
sible intestinal involvement includes an 
adequate supply of vitamins. More 
specifically he should see that the supply 
of vitamins “C” and “D” are adequate. 
Tuberculosis apparently absorbs vitamin 
“C” in direct proportion to clinical ac- 
tivity. Calcium intravenously was 
started in their service immediately after 
the publication of the work done at the 


Fitzsimmons Hospital in Denver, and 
calcium has been continued quite rou- 
tinely in some form since that time. 

Pelvic Tuberculosis — King^ states 
inasmuch as pelvic tuberculosis is known 
to constitute from 5 to 8 per cent of all 
cases of pelvic inflammation, its impor- 
tance to the gynecologist is obvious. The 
preoperative diagnosis of tubal tubercu- 
losis has always been recognized as being 
extremely difficult and, in many instances, 
impossible. It is unfortunate that diag- 
nosis of early involvement of the tubes 
cannot be made, for King believes that 
early recourse to the accepted present- 
day treatment of pulmonary tuberculosis 
would heal the early tubal lesions equally 
well. 

The first essential necessary in mak- 
ing a diagnosis of pelvic tuberculosis is 
for the surgeon, when dealing with pelvic 
infection, always to keep m mind that 
pelvic tuberculosis can and does occur. 
In any case m which the cause of the 
inflammation is not determined with rea- 
sonable certainly, the surgeon should be 
suspicious of tuberculosis. With this 
suspicion in mind, he is better able to 
elicit facts in the history and to under- 
take studies that may prove to be of 
distinct value in suggesting the diagnosis 
of tubal tuberculosis King has often 
found that had a more careful inquiry 
been made into the past history of the 
patient rather than focusing too tloselv 
upon the pelvic symptoms, much that 
would have been suggestive might have 
been learned. The history of previniis 
pulmonary infection or a possible plu- 
ritis is of great importance : the associa- 
tion with one who has tuberculosis, and 
finally coughs and colds, may all be 
significant. A careful chest examination 
should always be made and, in the ad- 
sence of physical findings, x-ray plates, 
read by an expert in their interpretation, 
should be resorted to Here it must be 
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remembered, however, that a patient with 
chest signs may w’ell have a gonorrheal 
salpingitis, and that one with evidence 
of gonorrheal endocervicitis may have a 
tuberculous salpingitis. 

King is convinced that no patient 
should be operated upon in the presence 
of fairly well-marked pulmonary involve- 
ment. This is not so much because of 
any objections connected with surgery 
itself, but because m such cases the 
pelvic pathology is the less serious of the 
patient's infections Radical surgery is 
seldom required Eving is firmly con- 
vinced that every case of pelvic tuber- 
culosis, regardless of how' successful sur- 
gery ina\ have been, should be followx^d 
1)y sanitarium treatment with helio- 
therapy He states* “It is surprising 
how casuall} this most important part 
of the treatment is mentioned, if men- 
tioned at all, h\ those wlio discuss treat- 
ment This feature is most essential, 
and should alwa\s lie strong!} enijiha- 
si/ed It is unfortunate that samlanuin 
treatment consumes so much time, but 
at ])resent there* is no substitute hTI- 
lowmg operation, the jiatuiit should he 
moved as proinjitlv <is ])ossible to siah <in 
institution Tlu* geneial condition of the 
p<itient will iin])io\e rapidlv \ sinus, if 
present, will heal What is still more im- 
l)oitant. It is the onlv means of healing 
the pninarv focus th<it has supjihed the 
bacilli h'or this latter reason, if for no 
other, such treatment is im[)erati\e” 
Tuberculosis in Infants — IVice^* 
states that differences of opinion exist 
regarding the ])rognosis of tuberculosis 
occurring in infants during the first }ear 
of life Many authorities consider that 
there can be no recovery if the disease 
is contracted during this early age ])e- 
riod (Jthers hold that recovery is rare 
Tuberculosis as it occurs in the infant 
is a special study, and differences be- 
tween infantile, childhood, and adult 


types must be emphasized. The infant 
gets its infection from contact wuth a 
human being in close touch with it, usu- 
ally the mother ; in this case the infection 
IS repeated and often massive. Abdom- 
inal tuberculosis is rare in the first year 
of life ; wiien it occurs it is as often clue 
to ingestion of dried tubercle bacilli 
from floor dust as to infected milk The 
main condition, therefore, which we have 
to deal wuth is inhalation infection wuth 
])nmary involvement of the lung The 
infant show’s little resistance to tubercu- 
lous infection, partly because it cannot 
get away from the source and so have 
time to acquire immunitv , and parti} 
because its defense capabilities in gen- 
eral are low during these early months 
of life 

[Vice st<ites that first and inainlv treat- 
ment consists in removal of infants from 
all ])ossible tuberculous contact Thev 
should not be put in sanatoria wheie 
there are cases of o])en phthisis They 
should be taken to infant hosjiitals or 
])rev(‘ntori(L, and the isolation must be 
maintained until lu'almg is evidenced In 
calciticMtion or In fibiosis C alcification 
is the less usual (‘iid u‘sult bc*cause if 
infants have caseatmg foci then* is neaiiv 
alvvavs a latal termination fiibrosis is the 
commoner end result, <in(I Iieie, in later 
radiogi a])hs, nothing abnoimal is se(‘n, 
and the onlv ])roof of past infection is the 
serial radiogra])hs and a jiositive tuber- 
culin test Healing is established m mild 
cases m 6 months, but other cases may 
take up to 2 years Thv falling of the 
sedimentation rate to normal also indi- 
cates healing 

The second essential of treatment is 
rest in bed. Movements m the cot have 
to be permitted, but exercise out of the 
cot must lie ])ostponed until serial radio- 
graphs and normal sedimentation rate 
and wxight gam show that the lung is 
healed. Fresh air is essential throughout 
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ti'eatment, but infants must not be ex- 
posed beyond their limits of endurance, 
and throughout the treatment they must 
be kept warm. Digestive disturbances 
must be attended to and a suitable diet 
rich in vitamins, with added calcium, 
must be given Ultraviolet rays and 
strong sunshine are absolutely contra- 
indicated in all pulmonary lesions m in- 
fants and children; however, in these 
climates outdoor shade m summer and 
exposure to sun in spring and autumn 
are safe Temperature charts, the sedi- 
mentation rate, and radiographs all de- 
monstrate how dangerous is sun bathing 
to a small child with a pulmonary lesion, 
be this onh m the primary stage. It 
will be found that casualties occurring 
during the primary stage of pulmonary 
tuberculosis wall be among those infants 
whose parents are not convinced, and 
who do not allow^ this treatment to be 
earned on until complete healing has 
been ensured 

Rickets 

Luce-Ulausen" in considering the clin- 
ical aspects of ultraMolet radiation states 
that rickets is a disease caused pninarih 
1)) lack of sunlight, it is a disease of 
sunless areas of winter months, a dis- 
ease caused In artificial conditions w'hich 
exclude sunlight The curatne effect of 
ultraviolet radiation on rickets and its 
])ro])hylactic use in the prev'ention of 
the disease are based on known physio- 
logic facts Diets constituted in such a 
way that the ratio of calcium to phos- 
phorus IS high, usual!)' about 4 1, and 
also deficient vitainin D, will jiroduce 
severe rickets in rats, young rats, placed 
on such a diet, will survuve the diet 
only from 6 to 7 weeks, and at autopsy 
will show all the classic signs of sev'ere 
rickets A short dailv ex])()siire to ultra- 
violet rays will, in spite of the deficieiices 
in the diet, make these rats survive 


as long as 25 w^eeks. They may die, 
but with normal bones. The mechanism 
that makes an organism capable of sup- 
plying mineral constituents for bone for- 
mation, even in spite of a shortage of it 
in the diet, is set in motion by ultra- 
violet radiation. 

In the solar spectrum the protective 
region is a v'ery narrow hand of radiation 
ranging from 296 to 310 millimicrons 
and furthermore these radiations must 
be present m sufficient intensity to pro- 
duce their effect Artificial sources of 
light, such as the carbon arc or the mer- 
cury vapor quartz lamp, emit radiations 
of shorter wave length than those found 
in the solar spectrum Some of these — 
the region about 280 — are markedly 
antirachitic; others around 248 and 240 
nipt, are less so Many writers hav’e in- 
v'estigated tlie depth to which ultraviolet 
rays penetrate the skm. 2^Iost of them 
are agreed that the penetration is slight, 
roughly only 0 1 mm 

Mode of Action of Ultraviolet 
Radiation — The author in considering 
the mode of action of ultraviolet radia- 
tion states that to imderstand how radia- 
tion brings about its effect in the cure 
of rickets one must have in mind 2 well- 
known facts First, that in the develop- 
meiU of the disease there is the local 
])henomen(fn of failure or dela\ in cal- 
cification taking ])lace at the epii)h)ses 
of bone, and, second, that there is tiu* 
s)stemic one shown In a chemical change 
in the blood resulting in a diminution of 
the concentration of ])hos])hate. Rickets, 
then, IS something more than a disease 
localized in bone, it is regarded as a 
general metabolic disorder 

Ultraviolet radiation raises the plios- 
phate concentration m the lilood and 
also promotes the deposition of hnie 
salts m hone, through the agency of vita- 
min D which is sMithesized in the skin 
It IS assumed that vitamin D, formed 
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in the skin, is absorbed into the blood 
stream and carried to the bones. Accord- 
ing to the author this theory is supported 
by the work of Hume, Lucas and Smith, 
who showed that vitamin D could be 
absorbed through shaven areas of skin 
in rabbits, and more recently Lucas 
m a series of ingenious in vitro experi- 
ments has shown that sufficient ultra- 
violet of suitable wave lengths can pene- 
trate the epidermis It therefore might 
activate provitamin D contained in the 
subepidermal capillaries. The mechanism 
whereby lime salts are actually laid down 
in the epiphyses is not clearly under- 
stood There is a vast and complicated 
literature on this subject but the modus 
operandi is still obscure The author 
states that Robinson, m a senes of im- 
jiortant pa[)ers on calcification in vitro, 
lias demonstrated the jiresence m the 
epipluses of lx me and m other tissues 
of phosphatase, a bone taizyme. 

The ])art ])Ia\(‘d h\ thl^ en/Miie and 
vitamin D in ilu* al)s(aue of calcification 
uhen lukds is ])r(*sent, or in the ])ro- 
iluctioii of lakifuation <hirin^ its cure, 
is still niiLtrlain It would seem, how- 
e\er, tlial the coiKentiMtion of phosphate 
in the blood is the factor that coiitioK 
ihe dei)osition of lime salts^ for, climcalh 
speaking, it is unusual to d(*tect bealiiii^ 
in the bones by x-ra}b until a rise m 
blood phosphate has been obtained 

The seasonal variation in the intensity 
of the antirachitic rays of the sun is 
of the utmost importance when one con- 
siders sunlight as a therapeutic agent 
Studies of the seasonal incidence of 
iickets have shown very clearly that the 
peak of cases occurs during the winter 
months when the ultraviolet of sunlight 
is of lowest intensity ; the converse is 
also true — the fewest number of cases 
occur in the summer months, and sum- 
mer is the time when spontaneous heal- 
ing IS observed. According to Luce-Clau- 


sen,*^ Hess and Lundagen demonstrated 
a seasonal tide of phosphates in the blood 
of infants in New York City which was 
shown very clearly to be a winter ebb 
and a summer flow This occurred in 
spite of the fact that the infants were 
exposed to sunlight every fine day. In 
most of the infants some degree of rickets 
developed during the winter months in 
spite of excellent hygienic conditions 
Hess regards a winter reduction of blood 
phosphate to be usual for infants living 
in the temperate zone. 

Treatment — The author states that 
the treatment of rickets with ultraviolet 
radiation is much to be recommended, 
since ultraviolet radiation is a potent and 
reliable specific in this disease The radi- 
ations may be either those of sunlight 
or those obtained from artificial sources 

The difficulty of using heliotherapy in 
the climate of the northern part of the 
Lbnted States during the winter is obvi- 
ous from the pieccdmg jiaragraph ; the 
specific radiations are not avaibible m 
sufficient intensity at a time when tliey 
are most needed, and, fiirthei inoi e, the 
cold makes it di flic. nit to e\i)os(‘ mncli 
of the I)od\ sinfa(.e to the direct action 
of the ra}s CV)ld <ils() makes it difficult 
to expose infants, Imwevta warmly clad, 
for a sufficient length of time. Hess 
found tlie curative use of heliotherapy 
unsatisfactoi V dining the entire montbs 
of jainiarv and b'ebrnarv' <ind the early 
])art of klarch m New York City It 
IS clear from tins tb<it, during tin* wmtei, 
treatment should be given from artificial 
sources 

In using artificial sources of radiation 
it must of course be remembered tliat 
radiations are present of far shorter 
wave lengths than those emitted by the 
solar spectrum, and also that the anti- 
rachitic solar radiations, in these lamps, 
form a much higher percentage of the 
total rays. A rough estimate of the anti- 
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rachitic radiations in sunlight in mid- 
summer is 1.5 per cent of the total en- 
ergy, while many artificial sources emit 
these rays in amounts as high as 20 per 
cent. The lamps most commonly used are 
the air-cooled mercury vapor and the 
carbon arc. The former emits far more 
of the short wave-length radiation than 
sunlight; the latter approximates more 
nearly in distribution to the radiations 
of sunlight but still transmits a much 
higher percentage of these rays. Dosage 
with these lamps is still highly empirical, 
but in general the dosage should induce 
a slight, but avoid a marked, erythema. 

Tetany 

Luce-Clausen" states that idiopathic 
tetany of infancy, the symptoms of which 
are well known, has an intimate rela- 
tionship to rickets. The blood chemistry 
in rickets shows a diminution in the con- 
centration of phosphates in the serum. 
In tetany the phosphate concentration 
of serum remains unchanged and may 
even rise, but the level of calcium in the 
serum drops from tlie normal of 9 to 
1 1 mg. per 100 cc to 7 or 8 mg. in latent 
cases, and m cases presenting manifest 
symptoms it may be lov\er than this. 

Ultraviolet radiation, cod-liver oil 
and activated ergosterol are just as 
s])eciiic and effective in the cure of tetanv 
as the\ are in rickets It has been found, 
however, in certain cases, that symptoms 
of tetany may be intensified at the outset 
o-f treatment This is thought to be due 
to a sudden rise of blood phosphate 
caused by the treatment taking place 
before the level of calcium in the serum 
has risen In this connection Hess and 
Lundagen, m discussing the seasonal 
tide of phosphates in the blood of infants, 
incline to the view that the increase m 
the concentration of blood phosphate 
which occurs in April and May may be 


a contributing factor to the development 
of tetany in the late spring. 

Ultraviolet therapy in tetany is of the 
utmost value. According to Luce-CIau- 
smj Hess recommends its use as a pro- 
phylactic against tetany for all premature 
infants, as well as its use as a specific 
cure once the disease has occurred. Treat- 
ment IS carried out in the same way 
as that outlined for rickets. It may be 
advisable to give doses of feeble intensity 
at first until the level of calcium in the 
serum rises and this should be combined 
with calcium therapy. 

Dermatology 

Luce-Clausen” in considering the use 
of ultraviolet radiation in the treatment 
of skin diseases states that from experi- 
mental knowdedge it w^ould seem that 
the various effects of radiation on the 
skin must be brought about mainly in 
three ways: 

1. A direct bactericidal action of the 
rays on organisms m the skin which 
lie wuthin the depth to w^hich the rays 
penetrate. This, as explained elsewdiere, 
is a superficial layer, so it seems clear 
that organisms, if the\ are to be killed 
by the direct action of radiation, must 
lie superficially The w'ell-known bene- 
ficial efifects of the Finsen treatment for 
lupus are probably explained as due to 
a direct bactericidal eff'ect of the radia- 
tions used It is aLo probable that the 
good results recorded in the use of ultra- 
Molet radiation in the treatment of ery- 
sipelas are due to the same cause Ultra- 
violet radiation may kill bacteria outright 
or attenuate their virulence if the organ- 
isms are given a siibletlial exposure It 
is thought that the latter effect may ac- 
count for seasonal variations m the viru- 
lence of certain diseases 

2. An effect due to hvperemia. Ultra- 
violet radiation produces an initial hy- 
peremia of the skin, which may be of 
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value in certain diseases of obscure eti- 
ology and when no causative organism 
has been isolated, such as psoriasis. 

3. A possible effect, at present not 
well understood, of substances synthe- 
sized in the skin under the action of 
radiation With the exception of the 
production of tan and the synthesis of 
vitamin D, the photodynamic effects of 
radiation on the skin are not well under- 
stood That certain skin diseases occur 
as a result of photosensitization seems 
well established, hut how this condition 
is brought about is not known. 

Scholtz'"' states that on the basis of 
the known facts concerning the liacteri- 
cidal action of ultraviolet radiation and 
its ability to ])enetrate the skin, it lias 
been asserted by most authorities (Lau- 
rens, Coblent/, Kovacs ) that the bac- 
tericidal etfect cannot be utilized for the 
destruction of bacteria in the skin In 
sjiite of tlu‘se opinions inan\ dcunis are 
made regaiding tlu dinual \alue of this 
energ\ whidi ()b\iousl\ has been so 
poorh Conti ()lle(l. (hu‘ in part to the 
lietei ogeneous <|uaht\ of the emission 
Noiiue and the \ai\ing natine of the 
])h\si()logK r(‘s|)onse Scliolt/ in\ estigated 
the de])lli at wind) tlu pathologic piocess 
is sitiuiled ni tlie bacterial diseases of 
the skin Considering the known ])h\sics 
of ultra\iolet ladiation, its penetrability 
ot the skin, and the site of the pathologic 
proces>. It can be determined on a the- 
oretic basis w'hich diseases might pio\e 
accessible to the bactericidal rays The 
author emphasizes that w'e are concerned 
only' with the accessibihtyn and no other 
consideration at this time 

Furthermore, w’e are not here con- 
cerned with the bactericidal effects sec- 
ondary' to erythema produced hy ultra- 
violet or heat waves or the effects 
secondary' to the systemic resistance cre- 
ated by radiant energy, but are restricted 
to a study of the direct killing property of 


the ultraviolet spectrum. It is this direct 
effect for wdiich so many claims are made 
and whose use is so often erroneously 
invoked 

It should be kept in mind that a very 
definite quantitative relationship exists, 
and that therefore a very definite quan- 
tity of a given ty'pe of radiation must 
be delivered to the site of the bacteria, 
1 e,, the percentage transmission of the 
various ultraviolet bands through the 
layers of the skin It must be pointed 
out that it is this factor mainly' W'hich 
determines the applicability' of ultra- 
violet as a direct bactericidal agent 

The author classifies the bacterial dis- 
eases of the skin according to the depth 
of the pathologic ])r()cess, and the the- 
oretically^ availalile amount of bacteri- 
cidal ultraviolet iMdiation is indicated 

In his conclusions Scholtz states that 
from the facts known concerning tlie 
phy'sical nature of the hactericidal ultra- 
Molet, the iienetiMtion of the skin liy the 
bactericidal ultiaxiolet and the depth of 
the pathologic i)rocess in the liactenal 
disease ot the skin it is concluded tliat 
tluM'e iive .1 sin<dl miniber of bacterial dis- 
e<ises of tlu‘ skin aecc^ssihk^ to tlu* hacteri- 
cidal ultra\iolet It is jiointed out that 
since the b<ieteric idal mechanism is based 
on <i delimte ])hy sicoclieiniCtd ])henoiHe- 
non whicli re(|uites a minimum amount 
of energy of gi\en \oItage, it is yet to be 
show'll that the ie<juiied amount can he 
delivered to the site of the ])athologic 
])i ocess w ithout pn xliicmg undesirable 
concomitant effects 

Acne Vulgaris — Stryker and Lloonv^ 
state that the therapy of acne vulgaiis 
has been characterized by' waves of en- 
thusiasm for one therapeutic iirocedure 
after another X-ray s and ultraviolet ray's 
are the mechanical devices which have 
played an important role in therapy 
Having reached the stage of realism, 
x-rays have proven themselves, when 
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competently administered, the most use- 
ful single agent in the treatment of this 
disease. It is their opinion that this 
position will continue to be maintained. 
Ultraviolet rays, in spite of their limita- 
tion, are important adjuvants to treat- 
ment. 

In reviewing their discussion the au- 
thors state that of the acne problem 
there appears to be 6 important factors; 
namely: (a) There is a hereditary pre- 
disposition to acne, (b) there is hyper- 
stimulation of the pilosebaceous appa- 
ratus probably brought about by some 
unknown substance which appears with 
puberty and gradually diminishes as age 
advances, (c) an excess of sebum oc- 
curs, (d) there is a bacterial invasion 
of the sebaceous follicle, ( e ) hyperkera- 
tosis of the epidermis develops, and (f) 
there is an indication of a decreased ac- 
tivity of the reticuloendothelial system 
of the skin 

From the foregoing facts and in the 
light of our present knowledge and ex- 
perience there is no logical reason to 
attempt short cuts in treatment The 
most satisfactoiw approach to rational 
thera])y is based on the assumption that 
each case be treated mdnidually A 
(juick cure in young patients, except 
when disfiguring scars may occur, is not 
essential The relations of the patient and 
phcsician arc enhanced if there is an un- 
derstanding that the jinenile phase of 
the disease must he managed until a 
cure can be brought about This jiresui)- 
poscs that x-ray will be used spanngl> 
or not at all until the eighteenth \ear 


MASSAGE AND EXERCISES 
Fractures 

IMiirray^^^ believes that we haAe reached 
a point in fracture management wdiere 
w^e must believe m addition that the frac- 


ture and the pathology of the soft part 
demand equal attention in the immediate 
and early treatment of the case. The late 
pathologic changes of fibrosis in muscle 
and ligament with or wdthout contrac- 
ture, of thickening and loss of elasticity 
in mesotenon and paratenon, of fibrosis 
in and about tendons and nerves and of 
lymphatic and capillary obstruction are 
the end result of abnormal conditions 
developing immediately after fracture. 
They represent in clinical terms the pain 
and ache associated wdth or without 
movement, limitation of joint motion, 
loss of muscular power, and swelling of 
the part whether secondary to or inde- 
pendent of functional activity. These late 
symptoms are a fixed tissue phenom- 
enon At the time of fracture and for 
some time thereafter these fixed tissue 
changes are represented by tissue death 
due to hemorrhage, exudate and cellular 
infiltrations in the soft parts about the 
fracture The normal mechanism for the 
removal oi these pathologic elements is 
the circulation m its broader sense, which 
includes the l_\mphatic and tissue fluid 
movement of the jiart A good jiulse and 
the absence of \enous engorgement are 
no criteria of the ade([uacy ot this mech- 
anism Swelling, ])ain, induration, ten- 
derness and heat are tlie criteria wherein 
to judge the efticiency of this circulator} 
mechanism, v\hich dejieiuls tar more on 
the minute circulation m capillaries, l\ni- 
jihatics and tissue spaces than it does 
on the motion of the blood through the 
\eins and <irtenes 

According to Murra\. m addition to 
this conccqition of the ])lace of soft pait 
patholog} 111 reference to l>oth the speed 
and extent of functional return in the 
extremity, it nm} be accepted as an ade- 
([iiatel} stip])orted principle that the heal- 
ing of the fracture itself is in general 
dependent u]:>on piirel} local factors 
These local factors are concerned in the 
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production of the new and healing tissue, 
in the making available of calcium from 
the site of fracture for the ossification 
of that healing tissue, and in the mech- 
anism of that ossification. 

All other factors being equal, the de- 
calcification of injured bone and the 
deposition of that calcium in newly 
formed fibroblastic tissue to form callus 
is dependent upon the pH of the tissue 
fluids in the immediate vicinity. Local 
low tissue fluid pH (acidity) is experi- 
mentally and clinically associated with 
decalcification of bone Calcium deposi- 
tion is associated with a high tissue fluid 
pH (relative alkalinity j. It is a fact that 
the products of tissue death, local tissue 
fluid stagnation ( inefficient lymphatic 
Circulation), local blood vascular stagna- 
tion (congestion), and the products of 
the breaking down of hemorrhage and 
exudate all lead to and intensify a low 
pH of the tissue fluids 

So long as this acid phase of the re- 
action ])eisists, decalcification (»f bone at 
llu‘ tracture site is the (jiil) jiiocess ])os- 
sible There is much evidence to suppoit 
the view that for the deposition of cal- 
ciuiu the partKipaliun of an enzyme' - 
one of the pliospliatdses is necessarv 
It has been definitelv shown that this 
enzvine is relatively oi Ctjinpletely inac- 
tive in an acid medium, and cannot be- 
come active until a return toward the 
normal or even bevund normal phi levels 
in the local tissue fluids is attained Idiis 
can be accomplished at present only b} 
the removal of the factors which result 
in acidity — a pioblem cT tissue fluid, 
lymphatic and blood vascular circulatory 
efficiency 

The potentialities of early physical 
therapy as a factor in promoting the 
process of callous formation, assuming 
that proper physical therapy will increase 
the efficiency of this threefold circulatory 
mechanism, is obvious. Late physical 


therapy holds no such promise. It then 
must deal with tissue already past the 
newly formed and differentiated fibro- 
blastic stage, and new bone formation in 
such tissue ; that is to say, long after the 
actively decalcifying phase which pro- 
vides the calcium has subsided, and is 
slow and uncertain in production, even 
if possible. 

To restore shoulder function following 
fractures of the upper end and shaft 
of the humerus, Gordon^ ^ has the patient 
bend forward with the injured arm hang- 
ing vertically to a point easily tolerated 
by the shoulder Then with the muscles 
relaxed move the body so that the arm 
is set swinging as a pendulum, forward, 
backward, sideways, then in a circle with 
the clock and against the cluck. This 
stretches the muscles This is followed 
by making the same movements actively, 
slower than the pendulum time w'lth the 
body at rest, which makes the shoulder 
muscles do work, / r , rt^sisted motion 
in a position wliere gravitv is overcome 
and which aids co-ordmation 

l.ater, graduated weights can be held 
111 the hand while doing these exercises 
\s functuai iiK reuses, tlie bo(K is bent 
forward until the shoulder is performing 
at a point of niaiked upward extension 
of the arm Gordon em])hasi/es to be 
sure that the movement takes place m 
the scapulohumeral joint and not in the 
sca])ulothoracic joint The first has a 
protective reflex mechanism which splits 
against any pain by spasm The lattei 
has not this mechanism and most of the 
movement of an injured shoulder is 
scapular, until the surgeon and time cor- 
rect this 

Where pain persists in the shoulder, 
hot stupes daily will give relief. For the 
loss of elbow function in shaft fractures, 
the above exercises are needed, to which 
is added resisted flexion, extension, pro- 
nation, and supination of the forearm 
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“Climbing the wall” will be most com- 
monly done with a fixed shoulder by 
means of scapular action which should 
not be done. It is only good to measure 
return of the shoulder function. With 
a high pulley through which a rope is 
passed with handles attached to the ends, 
the well hand can pull up the injured 
one for stretching the abductors, but do 
not have the injured one pull the good 
one up The adductor muscles are al- 
ready strong enough, contracted, and 
need stretching. 

Practical fracture physical therapy 
should begin before the fracture is re- 
duced and not after it has united, ac- 
cording to Wright.^^ He believes that 
there are many fractures which can re- 
ceive simple physical therapy (gentle 
heat and massage) daily, after reduction 
However, it can only be applied to those 
fractures which are capable of being 
treated by (and if the attending physician 
will adapt) “open types” of immobiliza- 
tion “Out of sight, out of mind” is fre- 
quently the rule when a solid plaster 
cast IS applied Certainly it is “out of 
bounds” as far as applying physical ther- 
a])y. \\ hen really necessaiw , casts should 
of course be applied, but the fact that 
many surgeons who are interested in 
fractures resort only infrequentl) to their 
use should demonstrate that they are not 
as often necessary as the} are applied 
'The author believes that if the readers 
will preach and practice “open types of 
splinting” more often, they will enable 
their confreres, assistants and internes to 
jiractice early physical therap_\ because 
the injured parts wall be accessible to 
early and better physical therapeutic 
measures 

Wright’s method of treating a Colies’ 
fracture demonstrates the above points 
He reduces the fracture wdth or without 
anesthesia, by securing a firm handclasp 
grip of the injured hand and, while 


firmly holding the lower forearm with 
the left hand, the surgeon — using trac- 
tion with his right hand — quickly flexes 
and extends the fractured site 1 or 2 
times, and “jerks” it into position. The 
hand is then placed in palmar flexion 
on a molded plaster-of-Paris, cock-down 
splint placed on the ventral aspect only, 
and running from just below the elbow 
down to the metacarpophalangeal joints. 
The latter length of splint leaves the fin- 
gers free for exercising. The wet, molded 
splint is made with a 1%-inch gauze 
bandage At the end of 24 hours the 
splint is gently removed and 3 straps 
of 1-inch adhesive are substituted for 
the initial bandage used m applying the 
splint. The dressing is now an “open 
type” one, and the part is accessible to 
inspection, heat, and massage 

On his initial revisit Wright states 
that gentle massage is given and the 
patient is instructed to gently stroke the 
back of the hand and wrist for a period 
of 5 minutes, 3 or 4 times daily. The 
application of an electric pad ( turned 
low) is recommended for half-hour in- 
ten als, 3 or 3 times daily. The patient 
IS seen by the physician every 2 or 3 
da\s in the early part of the treatment 
On these Msits the splint is gently re- 
moved, the hand kept in palmar fle.xion, 
and massage given to both aspects of the 
wrist and forearm After 4 to 6 dav-., 
gentle passive fle.xion and e.xtension arc- 
given to the wrist with gentle supination 
and pronation 

Wright encourages the patient t<i 
“practice piano plaving” with the un- 
covered fingers at home The splint is 
then discarded in from 10 to 20 days, 
depending upon the age and extent of 
the fracture When the splint is dis- 
carded, a wrist sling is advised so the 
hand may be readily w ithdrawn for exer- 
cises and light tasks such as dressing, 
eating, combing the hair, etc Directions 
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are then given regarding exercises such 
as squeezing a rubber ball or rubber 
sponge, or '‘newspaper exercise.’’ In 5 
weeks time, the average person may per- 
form the majority of his daily tasks, un- 
less he is engaged in manual labor The 
patient is encouraged to use the hand as 
much as possible, up to the point of pain, 
and then to give it 5 to 10 minutes of 
rest He is advised that the soreness (not 
pain) may be hurting him but that it is 
not hurting the bone and that the best 
way to get rid of soreness and stififness 
is to “work it out” Wright states 
“After all, if it is difficult to reduce a 
7 -da\-oId fracture and impossible to re- 
duce a 3 -\\eek-old fracture, e\en when 
the ph\sician ‘swings on it’ under gen- 
eral anesthesia, how can the jiatieiit 
disturb the fracture site with less force 

“This short period of immobilization 
may seem too little to some, but if the} 
will test out the <iho\e method the\ will 
rind tlnil the} will oI)t<im earlier chnic<il 
union hc'cause of the im])ro\e<l circula- 
tion and ])hvsical condition of the frac- 
tured sitc‘ and liettei condition of the 
associat(sl soft tissues which, dW too 
often, are forgotten Remember always 
to tn‘at the jiatient and not the x-ta} 
film Therc^ is always mou* callus present 
elmicall} than loentgenograjihicall} P)eai 
111 mind ‘clinical 11111011’ as } our fore- 
fatliers did “ 

According to Dickson^’ theu‘ aie 4 
basic forms of ])h}sical thera])y which 
nia} be einphwed m the treatment of 
fractures , the} are heat, massage, exer- 
cise and muscle stimulation The first 
2 of these secure their effect by bringing 
about muscular and vascular relaxation ; 
the third and fourth are of chief impor- 
tance in promoting venous and lymphatic 
flow and preparing the muscles to re- 
sume their normal active role as soon as 
use may be safely permitted. 


Heat may be applied in a number of 
W’ays, such as by a therapeutic lamp, 
diathermy, electric pad, and as radiant 
heat by the use of ordinary light bulbs 
set up in a cradle Heat, to bring about 
the best results, should be employed at 
low^ intensity and over a considerable 
period. 

Properly given, massage stimulates the 
nerve endings and actuates sensory im- 
pulses of a wude variety which are im- 
portant in relaxing muscular and vas- 
cular spasm and in relieving pain and 
discomfort It also promotes the absorp- 
tion of hemorrhage and an exudate by 
improving blood and l}mphatic circula- 
tion m a damaged ext remit} dlie type 
of massage most useful in tlie treatment 
of fractures is light stroking massage, 
the mo\ement should be slow, even, 
stead} and cilwa}s in tlie samc^ direction; 
that is, lengthwise of the iiart in the 
direction of \enous circulation 

Muscle contiMctioiis ma} be |)ro(luced 
1 )\ \oluntar} t'lfoit 01 b\ ek‘ctriCtil stim- 
ulation. \ oluntai} contraction of muscle 
groups is incomparal)!} superior to an} 
form of aitiricial stimulation Muscle 
stimuLition by electrical stimulation, 
while not as satisfactoiw as tictue exer- 
cise, is luwertheless a useful therapeutic 
aid for maintaining muscle tone To 
a\oi(l ])ainful conti action some form of 
sinusoidal current ina} be used The 
Council on Phcsical Thera])\ of the 
Ameiican Medical Association will fur- 
nish a design for making a faradic sinus- 
oidal coil This coil ])ro(luces a sinusoidal 
current which will gi\e graduated mus- 
cular contraction as described In Ihnstow 
and Smart The value of these contrac- 
tions is primarily the increase in circula- 
tion in the muscle When electrical stim- 
ulation is utilized to bring about muscle 
contraction, it should be painless and not 
cause muscle spasm ; for, wriien pain and 
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spasm are produced, harm rather than 
good results, 

Dickson believes that, practically, 
physical therapy can play but a minor 
role in the reduction period. However, 
when for any reason it is impossible to 
proceed with the immediate reduction 
of a fracture, even if the delay is but 
a few hours, heat and gentle massage 
may be used to advantage When frac- 
tures are accompanied by severe trauma 
to the surrounding soft parts with ex- 
tensive hemorrhage, and reduction, open 
or closed, must be delayed for several 
days, heat and massage may be used 
w'lth considerable benefit to improve the 
condition of the soft parts and permit 
the application of definite treatment much 
sooner than would otherwise be possible. 

In the postreduction period physical 
thera]n' should assume a ver} important 
role in fracture treatment, but, unfor- 
tunately, It is during this period that it 
is most neglected It is quite true, Dick- 
son states, that the aj^plication of ph\si- 
cal thera])\ at this time is often diffi- 
cult because the part is encased in a 
fixation dressing, but by the use in both 
bed and ambulatory cases of traction, 
winch allows read\ access to the jiart for 
ply\sical thera])\ , through ajiertures in 
plaster dressings. In the use of hinged 
splints which allow mo^elnent m adja- 
cent joints wtihout (lisiurbance of the 
f^-actuie site. b\ the use of open splinting 
and In dad} “setting" of the muscles, 
it is usuall} possible m most freictures 
to use heat, massage and muscle contrac- 
tion throughout the ])eno(l of fixation 
to the great achantage of the patient 
So-called o])en s])hntmg has ir recent 
years been used more and more in the 
fixation of fractures , this permits the 
employment of physical therapy to a very 
satisfactory extent By open splinting is 
meant using anterior or posterior or 
lateral molded plaster splints to replace 


circular plaster dressings when possible ; 
as, for example, in Colies’ fractures, frac- 
ture of the patella and fractures of the 
ankle. Such splints afford ample expos- 
ure for physical therapy without disturb- 
ing the fracture. 

It is in the period of aftercare that 
physical therapy is most generally used 
m fracture treatment. It is unfortunate 
that it is so frequently improperly used. 
The role of physical therapy in the after- 
treatment of fractures may be stated then 
to be helping the patient to regain vol- 
untary' use of the muscles and voluntary 
control of impaired joints of the injured 
extremity. Heat, massage and muscle 
stimulation can reduce sw'elling, can de- 
crease pain, soreness and stiffness in 
w'eak and degenerated muscles, can im- 
prove vascular and lymphatic circulation, 
can stimulate neuromuscular and neuro- 
vascular impulses, can in brief make it 
easier for the patient to use the impaired 
part and build up \()limtary control, but 
they cannot make him well The patient, 
in the last analysis, is master of his fate, 
and physical therapy ls but the tool 
zehich enables him to carve out his rc~ 
coihmy zeith the least discomfort, the 
greatest speed and to the fullest evtenf 

The ino\ements which are used should 
lie designed to bring about normal action 
of the joint in the most natural manner. 
Haxing the jiatient go through the mo- 
tions of brushing the hair m elbow frac- 
tures, (Irning nails with a liglu hammer 
ill fractures of the wrist, turning a door 
handle in fractures of llie foiearm, and 
reaching for objects placed at a graduall} 
increased height in shoulder fractures 
illustrate the methods which ma} lie 
used to encourage the patient to use the 
extremit} in a normal manner 

Chronic Arthritis 

Key and his coworkers^^ in the treat- 
ment of patients with degenerative arthri- 
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tis attempt to treat the joints in an effort 
to relieve the symptoms of which the 
patient complains and they also attempt 
to treat the patient as a whole in an 
effort to correct the abnormal physiology 
of the individual and to combat what 
they believe to be the underlying cause 
of the disease in each particular patient. 
In beginning the treatment of one of 
these patients it is advisable to explain 
to him the fact that, while he has chronic 
arthritis, he does not have the crippling 
form of the disease and is not on the road 
to chronic invalidism. He is then told 
that under proper treatment not only 
can it be expected that the joint symp- 
toms will lessen or disappear entirely, 
but that if he will continue to follow out 
a given regime it is probable that the 
joint SMujitoms will not recur or spread 
to other joints and that he may be able 
to be more active without causing flare- 
ups of the arthritis 

Jn regard to the joints themselves, 
tliese author^ Iieliexe that it is important 
to lememlxT that a joint affected with 
(legeiieratue <iithntis is a worn-out joint 
and that fni tiler wear <ind tear is not a 
desirable method ol correcting tlie con- 
dition. C onse(|uentl\ , wlien these patients 
lia\e pain in <i gi\en joint it is advisable 
to rest this joint as much as is prac- 
tical Tills does nut mean putting the 
patient in bed, except m very severe 
cases, but the patient w'ltli knees which 
are swollen and tender should avoid 
walking moie than is necessary until 
the symptoms are better. 

The knees should also be protected 
by elastic knee caps, stockinet, or other 
wmven elastic bandages which both give 
support and prevent undue use. If the 
mechanics of the lower extremities are 
poor, the shoes may be altered and thus 
support the feet and lessen the strain 
on the knee joints, and, finally, the 
muscles of the patient may be built up 


by exercises to such a degree that they 
afford added protection to the joints. 
These exercises can be taken by the 
patient while lying down and thus avoid 
the extra use which would result from 
similar exercises taken while the patient 
is standing. For the pain, heat usually is 
welcome to the patient and may be pre- 
scribed as baking or as hot compresses 
or in the form of diathermy. It is 
further advisable that the patients avoid 
exposure to cold — not only that they 
sleep warm, but for the fingers they 
are advised to wear woolen gloves and, 
m certain instances, woolen knee caps for 
the knees and woolen shoulder caps for 
the shoulders, as these joints do better 
if they are protected from the cold. In 
certain instances the patient is advised 
to soak the hands m hot water 2 or 3 
times dail\ or he is advised to take con- 
trast baths, jiutting the hands in cold 
water for 2 minutes <ind th(‘n in hot 
water for 1 minute, this is to he done 
for 30 minutes twice a d<i> m an effort 
to stnnulat(* the iircnlation. If iIr‘ hack 
IS at fault il can he suppoitcnl with a 
coiset, a lumhosac 1 <il IkT or a low hack 
brace, and postural c^xeicises arc advised 
In the treatinc‘nt of the patient as a 
w’hole Ke} and his coworkers’"^ prescribe 
a high vitamin, low fat diet for all these 
patients. If the ])atient is under weight 
the diet is high m calorics and an effort 
IS made to liring the patient’s weight up 
to what we believe is normal for th(‘ 
given individual , if the jiatient is over- 
weight, and this is the rule, a low calorie 
diet IS given and an effort is made to 
bring his weight down to what we con- 
sider normal for the given individual. 
Routinely they add vitamins to the diets 
of the patients with degenerative arthri- 
tis, and they have not noted that vita- 
mins A, C or D have any relation to 
the disease. 
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Underwater Treatment — For the 
underwater treatment of arthritis, Cur- 
rence^^ has devised a modification and 
several improvements of the original 
Hubbard tank. The design has been 
altered so that both ends are oval shaped 
with all corners rounded. It permits 
the technician to reach the axilla of the 
patient on either side without entering 
the tank. The patient is enabled to relax 
with his head on an adjustable built-in 
headrest. The tank provides complete 
range of motion of all joints of the body. 
It has sufficient inlets and outlets to 
facilitate complete filling or emptying 
with the water at any desired tempera- 
ture, in less than 5 minutes. Two elec- 
trically driven turbines mounted in the 
tank produce an efficient form of gentle 
massage which can be applied directly 
to the affected part. A thermostatic 
water mixing valve of sufficient capacity, 
with volume control, provides for rapid 
temperature changes which are accurately 
indicated on a dial thermometer. Pa- 
tients incapacitated and not able to enter 
the tank unaided may be swung on a 
.stretcher supported from an overhead 
carrier and lowered securely into the 
tank 

The patients are usually placed in the 
tank 111 comfortabl} warm water, ap- 
jiro.xnnately at 100‘^ F (37 8^ C I. After 
3 to 5 minutes the temperature is gradu- 
all) increased to 104' to 106° F. (-40° 
to 41 1°C ) until the\ show a rise of 
about 1° F m body temperature, ^\hen 
the water temperature is rapidly reduced 
.so that no further rise in body tempera- 
ture occurs. This is followed by several 
gentle passive movements of the af- 
fected joints without producing acute 
pain, as a single forced movement of a 
joint IS likely to produce an exacerbation. 
With patients who are not hospitalized 
the temperature of the w'ater should be 
cooled until the body temperature is 


one-half degree lower than that in the 
beginning to avoid catching cold; but if 
they are to be returned directly to bed, 
they should be covered with several 
blankets and allowed a period of about 1 
hour to gradually cool off prior to re- 
ceiving an alcohol rub. If no reaction 
occurs from this treatment within 24 
hours, another should be given which 
should increase the oral temperature a 
total of 2° F. Again reactions must be 
observed, and treatments continued until 
oral temperatures of 101° to 102° F. 
(38.3° to 39° C.) are attained. Two 
or 3 treatments weekly are administered 
according to the strength of the indi- 
vidual, usually in courses of 4 to 6 weeks, 
and resuming after a rest period of 1 
to 2 weeks. 

If a reaction should occur from the 
initial treatment, the patient should be 
kept at rest for at least 24 hours after 
the reaction has completely subsided 
before another treatment is given, and 
the dosage should not be increased until 
no further reaction occurs. Then the 
same procedure should be followed, using 
gradually increasing doses. 

General Treatment— Myers m dis- 
cussing the treatment of rheumatoid 
arthritis emphasizes the place of physical 
therapy in the program of treatment 
He mentions the following factors m 
treatment: (tr) Foci of infection; (l>) 
abnormalities of colon function, ( c ) mal- 
nutrition, (i/) anemia, (c) factors of 
metabolism, ( f) deformities and limita- 
tion of function of the joints and peri- 
articular structures, {(/) mechanical de- 
fects in the function of joints, and {/ij 
the mental state of the jxitient He be- 
lieves that rest is of utmost importance, 
probably the most important single fac- 
tor in the treatment. Rest in bed, how- 
ever, is not sufficient Too often one 
tells the patient how man_\ hours to 
spend in bed without regard to worry. 
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anxiet) , restlessness and tension By rest 
is implied relaxation, repose and avoid- 
ance of fatigue 

Myers states that co-operation from 
practitioners of various specialties is 
essential for the care of the arthritic. 
Particularly is this true of the internist, 
orthopedist and physiotherapist. Too 
often the internist and the orthopedist 
discount the value of the other’s services 
The one is inclined to apply his knowl- 
edge of the other’s field. Too often 
the orthopedic training of the internist 
IS rather elementary and the orthopedist’s 
approach to the problems of internal 
medicine is superficial To the internist 
the orthopedic problems of correction 
of existing deformities are difficult of 
solution E\en moie important are the 
knowledge and equipment for the pre- 
vention of joint deformities, inadequate 
care for even a few w'eeks ma\ permit 
the (le\elo])ment of disticssing deformi- 
ties 'The ])rescnl)ing of plivsiotherapeutic 
measures means a great deal more than 
sending the ])atient to a pin siother<i])\ 
t(‘chnician Detailed (lir(‘Ctions are to 
be given as to the measures to be* ein- 
jiloved 'Fhe jaitient with rheumatoid 
arthritis must have his din^ctioiis for rest 
tem])ere(l with exercise d his nia} be 
geneial exeicise. such as walking Fr(‘- 
([uentlv indicated are jMistural exercises, 
muscle-setting exercises, and the retrain- 
ing of gn)U])s of muscles which have 
become atro[)hied from disuse In some 
instances passive exercises, such as mas- 
sage and passive movements of the joints, 
are advisable. The various measures 
for increasing heat locally, such as bak- 
ing, diathermy and the like, are helpful 
in the relief of pain and probably of 
the inflammatory process. 

Treatment of Chronic Atrophic 
Arthritis — Thompson, Wyatt and 
Hicks^'^ discuss the treatment of chronic 
atrophic arthritis. This terminology is 


svnoinmous with Type 1 , chronic infecti- 
ous, chronic proliferative, chronic rheu- 
matoid arthritis and arthritis deformans. 
Their group of patients has received a 
composite treatment as indicated m the 
table The authors wash to emphasize 

that no single treatment is specific m 
this group An ideal treatment plan em- 
braces a composite program directed to 
the amelioration of the manifestations 
of a symptomatic and constitutional 

disease 

I Prophylactic 

A Removal or Correction of 

1 Infectious factors — early treatment 

or removal ot local infections be- 
fore svmpttims appear 

2 hAternal factors — avoulaiuc of 

i hilling, damp climates, tiauma, 
etc 

^ Constitutional tactuis — proper at- 
tention to constitutional inade- 
t{uac\ — conversion ot the “arthri- 
tic sod” into .1 “nonarthntic soil” 
1)\ detailed <ittention and treat- 
ment 

II \ttive 

./ ( onstitutioiuil 

1 pKatment or removal oi t(K<il in- 

let tn >ns 

2 Rest 

d Idnsual Flu rape 

4 Diet 

5 FiMnstuMoiis 

0 Htliotheiapv 

7 C limatothcrapv 

/>* I.ocal Pre \ entii >11 ot Detormitus 

1 Rest to inlhuned joints, cither bed 

lest OI h\ pio])ci oithopedu ap- 
pliances or both 

2 Motion -- earh through jiamless 

range to jirevent ankylosis, later 
active exercise to restore must le 
tone 

C Correction of Existing Defoimities* 

1 Nonoperative* 

(a) Traction 

(b) Cast wedging. 

(c) Turnbuckle and other adjust- 

able splints. 

(d) Manipulation* 

(1) With anesthesia. 

(2) Without anesthesia. 
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2. Operative* 

(a) Arthroplasty. 

(b) Capsuloplasty. 

(c) Tendon lengthening or short- 

ening. 

(d) Osteotomy. 

(e) Synovectomy, 

(/) Arthrodesis, etc 

D. Antigens and Vaccines 

E. Drugs : 

1. Nontoxic: 

(a) Salicylates 

(b) Iron. 

(c) Rarely opiates (caution). 

2 Toxic or of doubtful value 

(a) Gold salts 

(b) Sulfur 

(c) Chaiilmoogra oil 

(d) Arsemcals 

(e) Cinchophen and derivatives 

if) Massive dose of vitamin prod- 

ucts 

ig) Colchicine 

( h ) Snake venom, bee sting ex- 
tracts, etc 

Rest, both general and local, is neces- 
sary in the treatment of this disease 
Nearly all these patients complain of 
early fatigue The patients were in- 
structed as to the ])roper amount of rest 
(luring each 24 hours Actuit} must be 
kept within the limits of fatigue The 
amount of bed rest is \ariable In cases 
with hot, swollen, weight-bearing joints 
the bed rest should be absolute until the 
inHamniation has subsided This may 
be a ])eriod of weeks or months The 
joints are carried through a painless 
range of motion several times daily. 
These rest jieriods are ahvavs earned 
out with the joints in the position of 
extension and function and maintained 
m that position by necessary appliances 
Later, graduated activity and exercise 
may be permitted There is no treatment 
directed to the joints as valuable as 
rest With it the inflamed joints are 
kept motionless and the weight bearing 
and movement trauma entirely elim- 
inated. It is often surprising how” well 


these mentally and plnsically fatigued 
patients resixmd to bed rest. Naturally 
in some cases only minimal rest is 
desirable. 

Nearly all these patients received 
physical therapy. This includes heat 
of all types, light massage, w^ater, me- 
chanical and electrical modalities and 
other physical agents. These valuable ad- 
juncts to the treatment of atrophic ar- 
thritis will not be discussed as there is a 
wealth of available publications on this 
subject The authors state that their 
staff includes 2 competent physiothera- 
pists who work under direct medical 
supervision. With portable equipment it 
is possible to treat patients at home as 
well as at the clinic. 

The authors have noted m this group 
little benefit derived from hyperpyrexia 
( induced by any means) They reserve 
Its use to gonorrheal arthritis, wdiere it 
IS extremely valuable. 

Nearly all arthntics of this type are 
benefitted by a warm dry climate such 
as there is in the S(juthwest. It con- 
stitutes a Aaluable aid in the treatment 
of those patients who can spend a suf- 
ficient time in Midi a climate It is 
e(|ualh true that a few are not benefited 
Heliotherapy was used in the treat- 
ment of the majoritv (jf these patients 
Sun bathing W’’as prescribed at a regu- 
lar time, with duration and amount of 
exposure deflnitel} indicated There are 
a few contraindications to diiect heho- 
therajw, namel\ ( a ) The presence of 
fever; (h) the apiiearance of a general 
or local reaction, and (tj complicating 
or debilitating conditions such as actne 
tuberculosis, chronic mvocardial disease, 
general debilitati(»n and old age, etc In 
febrile patients it is wise to gi\e no 
direct heliotherapy but to utilize the in- 
direct t\pe In case of a general or local 
reaction it is w*ell to minimize the time 
of exposure, eliminate it entirely nr to 
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prescribe only indirect heliotherapy. The 
authors believe that both climate and 
sun are valuable agents in treatment. 

Spastic Paralysis 

In discussing the essentials of the 
tieatment of spastic paralysis Girard^® 
believes that the primary objectives in 
the treatment of spastic paralysis are the 
prevention or correction of deformities 
and the teaching of relaxation and co- 
ordination These objectives are ob- 
tained through physical therapy, occu- 
pational therapy, proper selection of toys 
and surgery In all cases there will be 
periods when no appreciable progress 
will be noted, but neglect of treatment 
at this time ma\ permit the develop- 
ment or recurrence of deformities The 
progress, at best, will be extremely slow, 
blit with patience and ])erseverence over 
a period of \eais, it is surprising, even 
111 st*\eie cases, how much impro\ement 
ma\ lie obtained The training possibili- 
ties of the spastic child have no limits 
1 lie parent or instiuctoi should nevei 
iiiipiess upon the* child the feeling that 
his progress has bc'en diseouragiiig or 
disap])C)mting , ah\a\s a\oid an\ sense 
of complet(‘ failuie ddiis feeling certainl) 
would iKjt be conducive; to putting forth 
one’s best effoits 

Fre([uenll\ it will be found that a 
spastic child nuu relax better n])oii a 
hard bed ratliei than on a table Also, 
children fiet[iientl\ will co-operate better 
if the exercises are given wnth their 
clothes on instead of undressed If a 
child tires of taking the exercises, he 
should not be forced to continue but 
should be given a short vacation or rest 
from the treatments, from 1 to 2 weeks 

Girard^ ^ states that exercises in a 
warm swimming pool are good for cer- 
tain cases, but, in general, pool work is 
too exciting and frequently causes in- 
creased rigidity of the muscles. If this 


type exercise is used, the water should 
be warm and the child treated during a 
period when no other children are in 
the pool, and then only under the direc- 
tion of a trained person. Under these 
conditions pool work is excellent. This 
form of treatment is practical and very 
useful in adequately equipped institu- 
tions 

The treatments range from the simpler 
to the more complicated. A certain child 
need not necessarily begin at the begin- 
ning but should start on that exercise 
w'hich he is able to do easily and then 
work on through the more complicated 
ones The arrangement of exercises 
should not be according to certain parts 
of the clnld’s body but according to their 
simplicity and should l)e listed in the 
normal order in which they should be 
given If onl\ one ])art of the child’s 
bod} IS invohed, only those exercises 
pertaining to that part should be given 

Girard’s ()u'rmNK ok Trkatment 

1 P1i>skh 1 tiu rap) inoining peiiod 45 

niiiiutt s 

2 kt st hour 12 3d to 2 30 p m 

3 Speech training 2 30 to 2 45 p m 

4 Rest period 2 4S to 3 15 p m 

5 ( )l eupational tlurapv 3 IS to 400 P M 

khvsical therapy deals with exercises 
designed to teach the child \oluntary 
lelaxatioii and co-oi dination H\ this is 
meant teaching a child having a spastic 
or tight muscle group to relax that group 
voluntarily and then to contract the o])- 
posite group, not with all the power he 
possesses, but just enough to accom- 
plish the desired motion in an easy, 
graceful way This is not an easy task 
and requires endless endeavor on the 
part of both child and instructor Grasp- 
ing a spastic muscle gently, stroking or 
tapping frequently causes noticeable re- 
laxation. This, then, becomes the sim- 
plest form of physical therapy The 
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instructor or mother should not be in 
a hurry, under tension, or bothered with 
household duties when giving instruc- 
tion. The same hour each day should 
be set aside for the treatment. The room 
must be quiet, warm and free from out- 
side influences, such as other children 
and objects which distract the child's 
attention. 

According to Phelps^ ^ it can be said 
that throughout the entire treatment of 
cerebral palsies repetitive methods are of 
definite use for spasticity but are of no 
avail for athetosis, as, with the latter, 
attempts to carry out definite repeated 
activities in speech or in the use of the 
arms or legs are doomed to failure. 
This difficulty is carried over into the 
mental and general life, and repetitive 
methods have been found to be generally 
unsuccessful m all lines in the teaching 
of athetoid children It can be seen that 
the training of such children is a gen- 
eral problem and involves the orthopedic, 
psychologic, speech and educational 
fields. The activities must be so inter- 
related that the therapist in each field 
knows clearl} what is being carried out 
in the other fields. 

Obviously, fundamentals must be 
stressed first, and in this instance funda- 
mentals represent primary motor activi- 
ties Xo reliance must be placed on what 
are generalh considered automatic in- 
stinctive activities The voting animal is 
able to walk if not on the day of birth at 
least within a few days, because of the 
automatic application of alternation in 
the legs in muscular contraction. How- 
ever, if a part of the motor mechanism 
which controls alternation is interfered 
with, alternation will have to be taught 
as a voluntary function and trained into 
the habitual level before any attempt to 
alternate progression of the legs can be 
made. 


In the athetoid child, the primary 
ability to move is undisturbed, since the 
damage does not lie in the pyramidal 
or voluntary motor system, but the 
activities are hampered by the super- 
imposition of involuntary motion, which 
steers the voluntary attempts in the 
wrong directions. 

Phelps^^ states that the athetoid child 
reacts to his involuntary motion by 
voluntary tension, and after a number 
of years the tension habits become so 
fixed that he cannot make any motion 
without bringing in extreme stiffness. 
His habits must be unlearned m order 
to bring about a diminution of the 
athetosis. Athetosis disappears during 
sleep, and the amplitude of the involun- 
tary motions decreases greatly with re- 
laxation and increases with increased 
tension. Through the teaching of ex- 
treme relaxation the amplitude of the in- 
voluntary motions associated with athe- 
tosis can, in many cases, be so reduced 
as to be almost negligible It is pos- 
sible to teach relaxation by special 
methods to very young children and even 
to babies. It is, therefore, not necessary, 
for example, to teach a truly athetoid 
child alternation exercises of the legs. 

Another phase of the problem w^iich 
must be considered before a treatment 
unit IS set up IS the distribution of the 
invohement in the mdnidual case Is the 
child most in need of being taught tu 
w’alk or are the problems of speech or 
of use of the arms more important^ A 
great many children are seen who have 
been the rounds of man\ ph}sicianh and 
on wffiom a large amount of the time 
has been spent on o|Je^atIonI^ and treat- 
ment for the legs although the arms and 
the speech are practicallv useless When 
the legs and likewise the arms are use- 
less, the question of future walking is 
much dependent on the development 
first of the proper use of the arms 


41 
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Phelps states that the general care, 
therefore, of the spastic and of the 
athetO'id patient and of the patient with 
any other type of cerebral palsy is rather 
complicated. There must be a program 
correlated by the orthopedist, the pedia- 
trician, the neurologist, the physical 
therapist and the speech expert for the 
motor side and by teachers accustomed 
to handling the problems of the handi- 
capped on the educational side, and 
psychologic aid is necessary in adjusting 
these children and their behavior to the 
world at large. Physical therapy in the 
primary stages of the condition should be 
followed by occupational therapy when 
the primary motions can be performed 
and grouped This should give way to 
\ocational training when the patient is 
old enough to determine the line in which 
he lb tO' be trained The program con- 
stitutes an effort to parallel the mental 
education of the normal child with a 
program for ])h_\sical re-education which 
for the normal child is to a great extent 
automatic 

A great deal can be gamed by starting 
treatment m these fields very early The 
scHJiier the child is able to find out that 
a special regimen is necessary in order 
to make his liody work for him, the less 
unteachmg of bad habits of action will 
lia\e to be utilized During the jireschool 
jieiiod, that is, between the ages of 2 and 
5 years, the speech work should be 
begun. Phelps believes that it is useless 
to attempt to teach speech to babies 
under 1 year old. They learn gross 
motor co-urdination involving large 
joints, such as the hips, the shoulders 
and probably the elbows and knees, com- 
paratively easily, but little should be done 
at this stage with regard to the fine 
co-ordinations, which are not normally 
developed in the child until the primary 
school age has been reached. In the 
preschool child, behavior is very im- 


portant. It is necessary that he be much 
more responsive to disciplinary measures 
than the normal child, as the effort and 
the necessary obedience to make him 
carry out the corrective measures is 
important. It is during this age that 
walking should be started if it is to be 
attempted. 

As the child becomes older the vari- 
ous activities become more skilled in 
type. For example, the child at the 
early primary school age spends a great 
deal of time playing games such as hide 
and seek and tag, which require little or 
no skill. After 2 or 3 years he attempts 
to roller skate or to skip rope, and a 
gross type of skill us developed. It is 
necessary to parallel this type of skill 
in the handicapped child who has reached 
that age. The idea of the optimal time 
for different types of activity should 
carry through the entire training period. 
The author emphasizes that types of 
skilled motion which are not learned by 
the normal child at a given age should 
not be taught the handicapped child 
before he has reached the age when he 
should acquire these skills naturally 

Infantile Paralysis 

Ober-’^ in an article for the Council 
on Physical Therapy emphasizes that 
the first stage, or the acute stage, lasts 
from the onset until muscle and nerve 
])aiii and tenderness disappear It is 
during this time that the patient is ver> 
apt to be exquisitely tender m his legs, 
calves, thighs, hips, back and also in the 
adductor region of the shoulders. Pa- 
tients who are very sensitive in these 
parts may assume protective positions 
of flexion in order to relieve pain and 
thereby develop deformities. To pre- 
vent such conditions occurring, properly 
covered and padded wire splints must 
be applied to hold the extremities in 
the position of comfort. 
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Ober states: “On no account should 
efforts be made to stretch out flexed 
limbs while they are tender. The use 
of hot packs or better still, if the patient 
can stand moving, a deep hot bath for 
a few minutes each day are the 2 best 
forms of heat to be used m relieving 
and relaxing the sensitive extremities. 
Dry heat in the form of lamps or dia- 
thermy has no advantage over these 
methods. No massage or exercises should 
be started during the stage of tenderness, 
since they do nothing but increase the 
pain and delay favorable progress. Ab- 
solute rest in bed and daily hot packs 
or hot baths at a temperature of 105° F. 
(40.5° C.) must be insisted on, since 
these are more eflfective than any other 
form of therapy. The patient will often 
move his extremities a little in the hot 
bath without detriment.” 

The second stage starts when all the 
signs of tenderness have disappeared. 
The author emphasizes that in this 
stage baking with electric light lamps 
and gentle massage promote the circula- 
tion in the muscles. These should be 
followed by active exercises on the af- 
fected muscle or group of muscles. If 
the muscles are too weak to function 
against gravity and friction, these should 
be renio\ed. Exercises given m a pool 
or tank of warm water eliminate fric- 
tion it IS very simple to construct a 
house tank of galvanized iron about 
2 feet m depth, 4 feet in width, and 6^-j 
feet in length Ober-^ is of the opinion 
that early walking should be discouraged 
h’or a moderately paralyzed patient whose 
morale is low, simple walking splints 
may be applied and the patient allow'ed 
to walk a little each day ; but he should 
not be allowed to get fatigued It must 
be remembered that walking does not 
increase the strength of the muscles. 
The third stage is usually represented by 
the end of maximum recovery of power 


of muscles and has been arbitrarily placed 
at 2 years, and Ober states that it is 
during this stage that fixed deformities 
must be relieved by operative measures 
such as arthrodeses and tendon trans- 
plantations. 

Hydrogymnastics — In a recent Pub- 
lic Health Bulletin the Kendalls^ ^ give 
their views on underwater exercises. 
They believe definitely now that under- 
water exercise has no place in the early 
treatment of poliomyelitis patients. A 
functional gain at the expense of actual 
muscle power is a product of substitu- 
tion and most detrimental in early polio- 
myelitis patients. Their reasons for this 
belief are: Protection is of primary im- 
portance at all times. If adequate protec- 
tion in the form of noncorrodible braces 
for water use is applied, especially for a 
patient with extensive involvement, he is 
so encumbered that the value of the 
buoyancy of the water is lost. Relaxation 
of muscles is valuable m regard to con- 
tracted or spastic muscles, but not in 
regard to flaccid muscles. Relaxation 
does occur in warm water, and with 
exercise in the water the added relaxa- 
tion creates a danger of stretching the 
weak muscles, especially if full range of 
motion is permitted 

Substituting the action of one gruu]i 
of muscles for another is much easier 
and is less apparent under water than 
outside the pool on a table A \ er_\ w eak 
muscle will fatigue witli only a few 
movements whether out. side the pool or 
under water. The patient will nut feel 
the fatigue under water because it is so 
easy for him to substitute other muscles 
in order to accomplish movements, and 
he will frequently continue to a point 
of far greater fatigue to liis weak muscles 
than he realizes. The localization of e.x- 
ercise to w'eak muscles which is of ut- 
most importance in order to build up a 
balanced musculature is very difficult 
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under water. With a patient supine on 
the table outside the pool, the entire body 
is fixed by the weight of the body on the 
table, as the operator treats one part at a 
time. With the buoyancy of the water it 
IS almost impossible to* fix adequately the 
entire body to insure such localization 
of exercise If the principle of restrict- 
ing the range of motion is observed there 
is little advantage in putting a new case 
in water. If it is not observed, it is in 
our opinion detrimental to permit stretch- 
ing of the muscle through the full range 
of motion under water The buoyancy 
of the water will relieve weight, thereby 
relieving strain, but will not prevent 
stretching of the muscles. 

These authors, althougli they do not 
advocate the use of underwater treat- 
ment in early cases with marked w'eak- 
ness, feel it has a definite value in the 
treatment of poliomyelitis cases during 
later stages If a child has recovered 
sufficiently so that the w eiglit-hearing 
muscles have about 70 per cent of then 
normal power and are well balanced, 
walking m the water furnishes an excel- 
lent means of beginning actnitv without 
danger of strain. 

Again, if an individual has consider- 
able residual weakness after the first 
vear in muscles which can be etfectivelv 
braced, he may he greatly benefited In 
a generalized acti\it\ such as walking 
m the water, with the aid of lightweight 
w'ater braces. 

In old poliomyelitis cases, m which 
rest and protection have failed to prove 
of value in restoring actual muscle power, 
the patient may obtain much benefit from 
exercises of various forms in the water 
Such activity is stimulating to the body 
in general, toning up systems other than 
the muscular, promoting normal func- 
tion, and overcoming tendencies tow^ard 
sluggishness. 


Mills-^ in an analysis of Sister 
Kenny’s method of using physical therapy 
in the treatment of acute poliomyelitis 
states that the accepted or orthodox 
methods of treatment may be summar- 
ized as follows : 

1. Rest and immobilization of the af- 
fected limbs until the stage of pain or 
irritation is past. 

2 Maintenance of affected muscles in 
a position of relaxation 

3. Avoidance of contractures and de- 
formities by light retentive apparatus. 

4. Massage and active and passive 
movements. 

Treatment along these lines is based 
upon the theory that the pain m the 
hml)s is of central or meningeal origin, 
and that rest and immobilization will 
iem()\e the harmful afiferent stimuli and 
enable reparative changes to take place 
in the cord The stage of irritation or 
painful ])enod lasts uu an average 6 
weeks and may be ])rolonge(l for 3 to 
() months Immobilization and rest dur- 
ing the whole of this stage is not con- 
sideied detrimental by many autlionties 

In op])osition to this acce])te(l theory 
the view is taken that the iiain in the 
extremities is almost compk^tely vascu- 
lar 111 origin Some of the ]>ain may be 
of central origin, but this takes the form 
of s])ontaneous or root pain and is not 
<iggravated In movement. Tlie vascular 
])ain results from venous engorgement 
and consec|neiit anoxia of the jiaralyved 
muscles. The venous return from the ex- 
tremities IS influenced mainly by ninscle 
tone and activity. In poliomyelitis the 
interference with this venous return is 
often of extreme degree. At first there 
is venous stasis, and later on capillary 
stasis and capillary^ paralysis ; this is 
manifested by the coldness and cyanotic 
appearance of the limb and is accentuated 
by immobilization and splinting, espe- 
cially in the position often adopted ; that 
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is, abduction of the upper or lower limb. 
As a result mild trophic changes develop 
in the skin, bones, joints, fascia, and 
especially in the muscles. Immobilization 
of paralyzed limbs, with consequent 
vascular catastrophe, leads to contraction 
of the muscle sheath and anemia of 
muscle fibers, with subsequent mild 
fibrosis, seemingly a clinical entity, com- 
parable to a very mild Volkmamfis 
ischemic contracture. It has been demon- 
strated that complete obstruction to the 
venous return from a muscle leads in 
a few hours to profound muscle changes 
and is the causative factor in Volkmami s 
paralysis A parallel may be drawn be- 
tween the etiology of the 2 conditions 
The importance of this ischemic pseudo- 
paralysis IS recognized when it is under- 
stood that It renders muscle re-education 
extremely difficult It is accentuated both 
by stretching and relaxation of muscles, 
as in the position of relaxation the 
muscle sheath contracts, tending to cause 
a permanent shortening of the length 
of the fibers and often resulting in slight 
deformities. 

The irritation stage is an artificial 
stage which may inv^anably be overcome 
m 2 or 3 da\s by a well-regulated system 
of frequent jiassive movement, fomenta- 
tion, and h\ drotherapy. In no case does 
])am persist more than 3 days, although 
it usually wall recur in the early morn- 
ings after the limb has been rested during 
the night Cutaneous hyiieresthesia also 
disappears under the treatment. As soon 
as the temperature drops, the active 
])hase of re-education is started; that is, 
re-eclucation is begun within 1 w'eek (jf 
the onset of paralysis instead of after 
6 or more w'eeks In those cases m which 
a slight rise of temperature persists, 
treatment is carried out in spite of the 
pyrexia 

Massage has little part m the restora- 
tion of circulation, to which all efforts 


must be directed. By massage the blood 
is merely squeezed from one set of di- 
lated capillaries to another. Only some 
method by which capillary tone can be 
re-established is effective. Such a method 
is a system of hydrotherapy w^hich makes 
use of the rapid alternation of hot and 
cold sprays in the bath. The limbs be- 
come suflfused with a pink color within 
10 minutes, the areas last to lose their 
cyanotic appearance being those which 
overlie the paralyzed muscle groups. By 
this simple measure applied daily trophic 
changes are avoided and the later appli- 
cation of such operative procedures as 
sympathetic ramisection rendered unnec- 
essary. 

Sister Kenny’s methods have been in 
operation in the State of Queensland, 
Australia, for the last 16 years Mills-- 
further states that instead of being dealt 
with by rest and immobilization in the 
acute stage, the affected limbs must be 
treated energetically, by foments, by hy- 
drotherapy, and by movement through 
every range of each joint every 2 hours, 
and a finelv graded system of re-educa- 
tion must be started as soon as possible, 
usually within the first week of paralytic 
manifestations Under such a regime, 
wasting of paralyzed muscles occurs 
only to a small degree 

As soon as tlie temperature falls, the 
active ])hase of the treatment is liegiin 
and mav he summarized thus* ( (/ ) The 
induulual treatment (^f the patient and 
maintenance of a cheerful mental out- 
look, ib) s])ecial form of hv drotherapy , 
(( ) maintenance of impulse; id) avoid- 
ance of fatigue, and (r) avoidance of 
immobilization 

This active phase is instituted with 
extreme care, because it must be remem- 
bered that most of the residual anterior 
horn cells are still m a state of cloudy 
swelling. The patient must be treated 
alone because it is of major importance 
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that the whole attention should be con- 
centrated on the treatment and not di- 
verted elsewhere Above all, an atmos- 
phere of confidence must be maintained 
The patients are placed upon a canvas 
sheet, lowered into the bath and given 
the form of hydrotherapy previously 
described. The joints are moved pas- 
sively every 2 hours, and on only 1 
occasion each day is an active attempt at 
movement of the affected muscles made. 
If a limb shows extensive paralysis, only 
1 muscle group is exercised at a time, 
the other muscle groups being exercised 
at later intervals in the day. The active 
attempt at movement involves a special 
re-educative technic and is carried out 
as follows: 

The limb is grasped firmly just below 
the insertion of the paralyzed muscle or 
muscle group, and the patient is asked to 
make the movement Special grips aie 
used to prevent accessor \ or trick move- 
ments The patient focuses all his atten- 
tion on tile affected muscle and the at- 
teiKkint slo\\l\ performs the inoveiiieiit 
passivel} Wdthin a few clays a trained 
<Lssihtanl will dc'tect a faint cliange in the 
affected muscle It can he detected long 
before the finest movement is notice- 
able: it represents the first stage in the 
return of tone (subliminal excitation ) m 
the muscle, and is termed ‘fihe impulse ” 


POSTURE AND BODY 
MECHANICS 

Lenhard and Kendall-'* for the past 
few years have been much interested to 
find that the examination of patients 
with persistent sciatica gives a picture of 
muscle weakness, imbalance, and con- 
tracture that may help to explain the 
pain when the radiographs are negative, 
suggesting a diagnosis of chronic lumbo- 
sacral or sacroiliac strain. Almost with- 
out exception the patients with chronic 


sciatica have a slight adduction and in- 
ternal rotation of the affected hip. This 
may be associated with a tilt of the lum- 
bar spine, although in a great many cases 
the lumbar spine appears straight. It is 
sometimes necessary to have the patient 
stand for a minute to tire the weak mus- 
cles sufficiently to demonstrate the asym- 
metry of the lower back and hips One 
finds the posterior superior spine and the 
crest of the ilium slightly higher on the 
side of the sciatica There is usually 
pronation of the feet, more on the affected 
side, and an increase in the normal lum- 
bar lordosis. With the pelvis tilted for- 
ward and the thigh rotated internally, the 
fascia lata becomes contracted If these 
findings be true, one can see that there 
is tension on the gluteal muscles, the ab- 
ductors of the hip, the piriformis, which 
IS an external rotator of the hip, and on 
the fascia lata that extends over the 
gluteus maxinuis A weakness of the 
gluteus medius on the side of the sciatica 
can be demonstrated in all such cases 
While the patient Iun on the unaffected 
side with the lumbar spine straight, 
the atfected leg is exteiuled, abducted, 
slightly rotated externally and brought 
into slight Ipvperexteiision When the leg 
is held in this position against resistance, 
the gluteus medius, an abductor of the 
liip, is found to ])e w'cakcr than tlu^ glu- 
teus medius of the other hip, when the 
corresponding test is done on that side 
Proceeding on the basis of these find- 
ings, the treatment used by Lenhard and 
KendalE^ consists of relieving the pelvo- 
femoral muscles from tension, strength- 
ening the weak gluteus medius, and by 
the usual methods of exercising postural 
balance to the lumbar spine. Radiant 
heat to the lumbar spine, massage and 
stretching of the lumbar muscles are 
followed by exercises for the abdominal 
muscles, gluteals, hamstrings and gluteus 
medius. By a lift, which may vary from 
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Yi to % of an inch, on the heel of the 
shoe of the unaffected leg, they are able 
to shift the pelvis and abduct the affected 
hip. By a slight elevation on the inner 
border of the heel and sole of the shoe 
of the affected leg they are able to rotate 
it externally. This elevation may vary 
from %6 to of an inch. By exercise, 
the gluteus medius and abdominal mus- 
cles are strengthened in order to restore 
muscle strength and balance to the hip 
and lumbosacral areas. By the shoe lifts, 
they have been able to demonstrate im- 
mediate relief in some cases while the 
patient is standing during the period of 
the examination, and by the exercise 
program to establish relief that has been 
maintained. This outline of treatment 
apparently obtains relief for patients by 
releasing tension from the region of the 
buttock. 

In considering the therapeutic value 
of postural correction. Nicholson and 
Laplace^^ state that most physicians 
think of postural correction chiefly as 
treatment of round shoulders and sway 
backs which are associated with a greater 
or lesser degree of kypholordosis of the 
dorsolumbar spine. The pain in such 
cases has its origin in fatigue of the mus- 
cles and strain on the ligaments which 
maintain the erect position of the verte- 
bral column The more pronounced the 
abnormal curvature of the spine, the 
greater becomes the mechanical disad- 
vantage to which the supporting struc- 
tures are subjected, so that the process is 
a vicious circle In addition to fatigue 
and strain, there is involved also a sec- 
ondary factor. Constant stretch causes 
small tears of the ligamentous attach- 
ments. This results in a series of sub- 
periosteal hemorrhages with later calci- 
fication and the development of exostoses 
which may become extremely painful 
with additional strain and ligamentous 
tears. Arthritis of this type may occur 


in any joint which is subject to prolonged 
strain, and is particularly common in the 
spine. Postural correction is indicated 
not only for the relief of symptoms but 
as a prophylactic against hypertrophic 
arthritis of the spine. 

Less frequently recognized because it 
tends to simulate visceral diseases is the 
type of pain which was termed inter- 
costal neuralgia by Carnett. It is caused 
by narrowing of the intervertebral fora- 
mina with consequent pressure upon 
nerve roots. In the cervical spine, espe- 
cially in the presence of hypertrophic 
changes, the condition frequently gives 
pain referred about the shoulders and 
down the arms. This even in absence of 
circulatory disturbance has been mis- 
taken for angina pectoris. The recogni- 
tion of this pseudoangina and its cure 
by postural correction can save many 
individuals from a life of fear and in- 
validism Similar neuralgic pains in the 
chest w’all are often mistaken for pleu- 
risy, pleural adhesions or pulmonary 
lesions In the abdomen, narrowing of 
the intervertebral foramina may cause 
severe pain which has segmental distri- 
bution and can be evidenced in the skin, 
muscle or parietal peritoneum. It is 
usually misleading as to its origin, as it 
suggests the presence of some intra- 
abdominal disorder A number of cases 
are recorded in which 2 or more surgical 
procedures were carried out before the 
true cause of the pain was determined. 

The importance of body mechanics as 
a necessary part of preventive pediatrics 
IS emphasized by l^weet He believes 
that efficient use of the body has so evi- 
dently a favorable effect on the general 
health and well-being that it is accepted 
as an axiomatic point of departure by 
most writers on the subject The bad 
effect of poor general health on body 
mechanics, with its attendant lack of 
muscle tone, lowered threshold of fatigue 



648 


PHYSICAL THERAPY 


and lessened available mechanical and 
emotional energy, is also evident. It 
seems unnecessary to argue that poor 
body mechanics and ill health form a 
truly vicious circle, each in turn increas- 
ing the other. 

That pediatricians and other physi- 
cians are interested in the body me- 
chanics of children is evident from the 
number who prescribe some form of 
corrective shoe for many of their pa- 
tients. Every physician who cares for 
children should be interested in their 
feet. He should teach mothers that short 
socks and short, ill-fittmg shoes may 
cause irreparable damage to growing, 
easily deformed feet ; that children under 
7 years of age rarely, if ever, complain 
of short shoes but walk with the feet 
everted and pronated U) relieve their 
toes from pressure, thus forcing the feet 
to bear the weight of the body too far 
inesiall} (Jii the inner borders of the heels 
and on the first metatarsal hone, while 
nature designed the feet to l)e<ir weight 
cent 1 all} on tlie lieel and only slightl> 
more on the first metalarstil hoiu^ than on 
the fifth, that witli the feet thus forced 
into e\ersion and jumnation not only is 
It inipijssible to use the full gras|)ing 
powers of the feet in walking but the 
foot in this iiosition must take off over 
the head of the first metatarsal bone 
instead of over all the toes Ifowever, 
while eveiy effort should be made to 
])rotect the feet from deformity and while 
it is true that the inechcinics of the stand- 
ing or w'alkmg body cannot be correct 
wEen the feet are not functioning cor- 
rectly, it is necessary to realize that the 
feet only partly control and to a greater 
extent are controlled by and merely re- 
flect the mechanics of the body as a whole 
in its relationship to gravity and the 
earth's surface. 

Sweet^^ states that the obstacles which 
most commonly must be overcome before 


the complete upright posture can be at- 
tained are : (a) Short calf muscles, or oc- 
casionally, too long calf muscles; (b) 
short hamstring muscles (biceps, semi- 
membranosus, semitendino'sus) , (c) weak, 
undeveloped external rotators of the 
thigh, (d) weak, undeveloped glutei, 
(e) weak, undeveloped muscles of the 
abdominal wall, (/) strong, overdevel- 
oped erector spinae muscles in the lum- 
bar region and correspondingly weak- 
ened members in the dorsal region, (g) 
strong, short, overdeveloped anterior 
shoulder girdle muscles, and (h) forward 
thrust of the head, with shortening of 
the upper trapezius and splemi muscles. 
Much can be done to prevent these de- 
formities in young children, and they can 
lie corrected or greatly reduced in nearly 
if not all normal children later in child- 
hood In the hurry and bustle of mod- 
ern life many children are sjiending too 
much time in the upright position. 
I'atigue aKva\s causes the child to slump 
in th(^ jiosture w'ith the lowest jiossible 
center of grant} When this faulty pos- 
tuie is noticed, all too often a dancing 
class Is tidd(‘d to his already too large 
Inirden of activitu's Someone may notice 
the jironation of feet and prescribe cor- 
rective shoes which interfere with the 
function of Ins feet He may have an 
acute illness and, while not yet fully 
recovered, he may become a victim of 
fatigue or some muscles may gam an 
advantage r)ver their weaker opponents. 
Ills lied may not he flat and firm, forcing 
him to sleej) m a posture that shortens 
some muscles and stretches others His 
chair may be too deep and too high, so 
that when he sits in it the weight of his 
dangling legs pulls his shoulder girdle 
forward and thrusts his head forward. 
His teacher of physical education and 
his parents may still have the military 
posture in mind and be constantly saying 
^‘Stand up ! Sit up ! Throw your shoul- 
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ders back!'' According to Sweet, a 
child should not be told to stand up 
without being taught to do it any more 
than he should be ordered to do his 
arithmetic without preliminary instruc- 
tion in fundamentals. 

The great number of normal children 
need no attention to their body mechanics 
during the preschool years, except that 
they must be properly fed and protected 
during and after acute illness and that 
no mechanical force, such as that sup- 
plied by shoes, bed and chair and espe- 
cially by overfatigue, must be allowed to 
interfere with normal development. How- 
ever, even during these years many chil- 
dren need help which can be given most 
effectively and economically at this time 
in the child’s life. Nasal obstruction 
interferes with the development of the 
thorax and should be remedied as soon 
as it is apparent by removal of the ade- 
noid growth and relief of allergic rhinitis. 
Malocclusion of the jaws that evidently 
interferes with mastication or breathing 
should be corrected by the orthodontist 
even though some further correction may 
be needed after the permanant teeth are 
in An attempt should be made to 
strengthen the muscles of the abdominal 
wall if they appear to be underdeveloped 
and especially if wide separation of the 
recti is present This is best done b\ 
encouraging the child to play at the game 
of pulling himself into a sitting ]:)osition 
without the assistance of the arms, from 
a supine position on a firm flat surface, 
wnth his legs widel\ separated and held 
firmly against the supporting surface In 
an adult The wide separation of the legs 
is important in that it prevents the psoas 
muscles from pulling in a straight line 
and makes stronger contraction of the 
muscles of the abdominal wall necessary 

Certain infants who walk late and stand 
with the feet in extreme pronation and 
eversion have such long calf muscles that 


the feet can be dorsi flexed far beyond the 
normal angle often until the dorsum of 
the foot is brought almost into contact 
with the anterior surface of the leg. 
These children begin walking very soon 
after being fitted with shoes having heels 
of suitable height, usually from to % 
inch, and in time the calf muscles shorten 
sufficiently to correct the pronation Cer- 
tain other children early in life show a 
tendency to too great shortening of the 
calf group. Aside from their hereditary 
tendency, this is brought about by the 
extra work thrown on these muscles when 
a poor habitual upright posture continu- 
ally keeps the center of gravity of the 
body too far forward. Often the feet of 
these children show" early but unmistaka- 
ble signs of becoming the rigid claw" or pes 
cavus type of later life. Sw’eet-"^ believes 
that no other type of deformity of the 
foot can produce so much human misery. 
Often the child with this type of foot has 
been complimented in classes in physical 
education because of his “w"onderfuI 
arches” even though his contracted toes, 
flattened anterior transverse arches and 
inability to dorsiflex or extend the foot 
are already too apparent. If deformity 
is not advanced it may be corrected by 
the removal of such obstacles as incor- 
rect shoes and by manual stretching of 
the calf muscles and plantar tendons and 
fascia, supplemented by stretching exer- 
cises and the natural correctne value of 
full function. 

Sweet emphasizes that after the feet, 
legs, pelvis and the low'er part of the 
s])ine are in balance, correction of the 
position of the head completes the cor- 
rect alignment of the bod} Tlie correct 
})osition of the liead is the most difficult 
to teach, and fault} position (»f the head 
with excessive cervical lordosis often re- 
mains long after other faults are rem- 
edied He has had more success wath the 
method described by Haynes than with 
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others. His method is to have the patient 
drop the head backward as far as pos- 
sible and then revolve it up into full 
extension about an imaginary axis passed 
through the head from ear to ear. Re- 
sistance to full extension is offered prin- 
cipally by contraction of the anterior 
muscles of the shoulder girdle and short- 
ening of the muscles which pull the head 
backward (upper trapezius, splenii and 
sternocleidomastoid). Sweet-^ states the 
best single exercise to stretch the an- 
terior muscles of the shoulder girdle, 
strengthen the posterior muscles and 
accomplish the same result in the neck 
is as follows: Lie prone on a firm sur- 
face with the head extended so that the 
forehead rests firmly on the supporting 
surface ; clasp the hands together over 
the buttocks and draw the scapulae as 
near together as possible toward the mid- 
line ; holding the scapulae firmly fixed 
and being careful not to rotate the head 
backward, raise the head and trunk as 
far as possible dorsall}'. 


PHYSICAL THERAPY IN 
OPHTHALMOLOGY 

(iifTord,-^» in discussing phototherapy 
in ophthalmologic practice states that 
such treatment is nearly always indi- 
cated m cases of phlyctenulusis when 
proper use of sunlight cannot be se- 
cured. With the use of a large mercury 
vapor or carbon arc lamp, one-third of 
tile surface of the body is irradiated at 
a sitting, the dose being chosen which 
will produce a slight erythema. Such 
treatments are given to other areas twice 
a week and repeated until from IS to 25 
treatments have been given. Adminis- 
tration of calcium and vitamin D by 
mouth is a useful adjuvant to general 
phototherapy. In cases of any form of 
ocular inflammation affecting a person 
with poor general resistance, and espe- 


cially in cases of uveitis considered to 
be tuberculosis, general phototherapy 
may be of considerable value and should 
be employed more often. The same is 
true of that severe and intractable con- 
dition, sclerosing keratitis. Local photo- 
therapy has not lived up to the expecta- 
tions which were held for it. 

Use of Cold — In the use of cold, 
Gifford emphasizes the tremendous value 
of cold when applied after certain opera- 
tions, and a simple but effective way of 
applying it Anyone who will compare 
the results of alternate operations for 
squint with and without the application 
of cold as a routine measure can hardly 
fail to be impressed with the difference 
m the postoperative reactions. Chemo- 
sis and congestion after operations for 
squint with the use of cold are minimal 
and in nianv cases almost entirely ab- 
sent The effect is even more striking 
after simple evisceration of the globe, 
while without the use of cold, chemosis 
was always extreme and very jiersistent. 
In o])erations for ])tosis, since the use of 
hh'iedenwahrs ])iocedure of jirotecting 
the coine.i h\ tlie lower hd, it ha.s be- 
come possil)]e to use cold, and the results 
are well worth the trouble d'he ])rac- 
tical method of .ipplying cold is tliat 
used 111 Dr l.ocal Davis’ neurosurgical 
cases at P<issavant Hos]jital and jirohably 
IS familiar to most jiliysicians Finely 
chop])ed ice is jilaced in a thin rubber 
glove, the fingers of which are tied off 
so that a small flexible bag is formed. 
This IS covered by a single layer of thin 
gauze and applied to the closed lids, 
which may be covered by a single layer 
of sterile gauze if skin sutures have been 
employed. This treatment is carried out 
during the alternate waking hours; it 
IS begun immediately after operation and 
continued for 3 or 4 days, as a rule. 

Infrared Lamps — According to Gif- 
ford^^ in using infrared lamps Coulter 
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has given experimental evidence indi- 
cating that greater heat may be produced 
in the tissues with infrared lamps than 
with heating pads, and almost the same 
superiority probably holds when the heat 
of infrared lamps is compared with that 
of moist hot packs. There are also prac- 
tical reasons for preferring infrared 
lamps for routine use in the hospital or 
the home. Such heat is clean and may 
be employed after operations without 
danger of infection. It avoids direct con- 
tact with the lids, which is of advantage 
in cases of recent operation or wound. 
The use of lamps lessens the amount of 
nursing care required, as compared with 
moist heat, since the patient is easily 
taught to adjust the lamp to the limit 
of skin tolerance The more expensive 
infrared lamps which are usually avail- 
able in hospitals may be replaced by 
inexpensive models for use by the patient 
at home. 

The indications for infrared therapy 
include all forms of inflammation of the 
eyes and adnexa except those in which 
danger of hemorrhage exists. Other ex- 
ceptions are glaucoma and the early 
stages of conjunctivitis in which swelling 
and chemosis might be increased. In 
cases of acute iritis, postoperative iritis, 
acute cellulitis and deep infection of the 
lids, heat is especially important and 
may be used almost continuously. 

Short Wave Diathermy — Punten- 
ney and Osborne, in some work now 
being conducted at Northwestern Uni- 
versity, a report of which will be pub- 
lished later, obtained results which 
agreed in most essentials with those of 
Kokott \\bth the same short wave 
diathermy instrument, the glass elec- 
trodes being placed one over the eye and 
the other back of the neck, the tempera- 
ture in the vitreous was raised within 20 
minutes to from 107° to 109° F. (41.6° 
to 42.8° C.). Cooling from the highest 


point occurred rapidly after the current 
was turned off, the temperature reaching 
to 104° F. (40° C.) within 20 minutes 
and usually returning to normal within 1 
hour. The body temperature was con- 
siderably higher than in Kokott’s experi- 
ment, but in most animals it remained an 
average of 3° F. lower than that of the 
vitreous. When the 2 electrodes were 
placed on either side of the eye such 
high temperatures were not obtained, the 
maximum being 106.7° F. (41.5° C.) 
and the average 103° F. (39.5° C.). 
Cooling also occurred much more quickly 
with this technic. With a 10-minute 
exposure almost the same temperature 
could be reached, but cooling was much 
more rapid. 

Of clinical reports, that of Gutsch gives 
his experience in treating 276 patients 
with ocular disease. He employed the 
same short wave diathermy machine as 
Kokott did, using glass shell electrodes 
held from 1 to 3 cm. from the globe, with 
exposures beginning at from 6 to 8 min- 
utes and being increased to 15 minutes 
in certain cases. Treatments were given 
2 or 3 times a week. He saw no evi- 
dence of damage in any case. He saw 
no definite beneficial effect in cases of 
corneal disease, glaucoma or scleritis, 
and the effects in cases of acute iritis 
were doubtful. He was impressed by the 
benefits obtained in cases of chronic 
iridocyclitis, especially the tuberculous 
form, and m cases of vascular disease 
of the fundus In 3 cases of conglomerate 
tubercle of the iris and 2 of conglomerate 
tubercle of the clioroid the lesions dis- 
appeared rapidly under treatment In 
cases of acute orbital cellulitis and acute 
dacryocystitis the inflammation subsided 
rapidly 

In discussing fever induced by long 
or short wave diathermy, Gifford-'* states 
that there can be no doubt that w'hen 
fever therapy is indicated, the increase 
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in temperature can be efficiently and 
constantly obtained by diatlienny The 
blankets with which long wave diathermy 
was employed have rather generally been 
replaced by cabinets in which a field of 
short wave current is generated while 
the patient is kept dry by the passage 
of air. The desired temperature can be 
pioduced more rapidly in such cabinets 
than in those employing air conditioning 
alone Even when every precaution is 
taken to replace lost fluid and salt dur- 
ing the treatments, the methods are not 
without danger. Hence it should be re- 
served for serious conditions which do 
not respond to other forms of therapy 
and must not lie employed for elderly 
or infirm jiatients, especiall} if increased 
blood pressure or invocardiaHesions are 
present It is the routine at the Passa- 
vant Hospital to reijuire an electrocar- 
diographic e\<imination in <uldition to a 
thorough ])h\ sical examination liefore 
fever thera]n m the cabinet is given The 
tre.itment must be supervised tliiough- 
out bv «in assistant who is thoroughiv 
familiar with the method and wath com- 
])lKating conditions whicli ni.iv arise* din- 
ing tusatnient 

Uveal I uberculosis 

According to Me_ver~" uveal tubercu- 
losis occurs onlv in an individual who 
has tuberculosis elsevvheie, for it is al- 
wavs secondary There are 2 mam [ypes 
of responses m the uveal tract to tu- 
berculosis (a) A tuliercle, and (h) 
exudative lesions 

In the treatment of uveal tuberculosis 
Meyer-^ states that general curative 
measures such as rest, diet, helio- 
therapy, etc., are as much indicated m 
eye tuberculosis as in pulmonary or other 
tuberculosis. Their importance has been 
emphasized by many observers, for many 
cases will be retarded or completely fail 


in their recovery until these measures 
arc applied 

Corneal Ulcers in Childhood 

Doggart^® states that in this country 
measles and phlyctenular disease are the 
most important causes of corneal ulcers 
in childhood He believes that improper 
food not only predisposes a child to ul- 
ceration of the cornea, but also aggravates 
any ulcer that already is present Per- 
sonal uncleanliness is another aggra- 
vating factor, to be emphasized with 
reference to phlyctenules Dust also can 
help to do damage, so that intractable, 
1 elapsing corneal ulcers commonly oc- 
cur According to Doggart, m corneal 
ulcers associated with keratomalacia, and 
in many of those that come under the 
heading of '‘neurojiathic,” there is a strik- 
ing absence of most of the tyjiical svm])- 
toms and signs With these exceptions, 
however, most corneal ulcers are at- 
tended with a certain amount ot ])am 
Severe iincking jiaiii is jiarticulaily as- 
sociated with sii])erficial erosions, w'hich 
<ire often nuilti])le Deep ulcers attended 
with large destruction of corne<il sub- 
stances are ol’tcai far l(*ss ])ainful ; and 
when the\ do cause much ])am, this mav 
be the result of laised tension ftom in- 
ci eased viscositv of the a(iuc‘ous fluid 
Photophobia, / e , reluctaiue to open the 
eves e\ce])t in the dark, often is a ])rom- 
inent symptom 

According to this author ])hlycteniilai 
disease is much less common in our cities 
tlian It was 30 years ago \ ixiised 
standaid of living for the wage earners, 
improved social services, and increasing 
super\ision of school children’s eyes are 
chiefly responsible for this change In 
the nineteenth century the disease was 
regarded as tuberculous by many oph- 
thalmologists, but doubt was cast on this 
etiology by repeated failure to identify 
the tubercle bacillus in the actual lesions 
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Recent researches, however, by Sorsby 
and others suggest that the tubercle 
bacillus situated elsewhere in the body 
is a potent factor in causation. 

Doggart states that in treatment gen- 
tleness of manipulation, avoidance of 
drastic measures and attention to the 
general health are the main principles of 
treatment. The eyes should be shielded 
from excessive light, either by keeping 
the patient in a darkened room, or by 
dark glasses, or by shading the eyes. 
Normal saline solution or some other 
mild lotion should be used several times 
a day according to the amount of dis- 
charge present Among infants or small 
children with much lid spasm, it is bet- 
ter to avoid frequent irrigation when 
they have to be treated as outpatients. 
Unskilled irrigation may do more harm 
than good, especially if performed with 
that lack of attention to cleanliness which 
prc\ ails in so many households One per 
cent atropine ointment is safe and ad- 
visable in most cases The custom of 
coml^imng this ointment with yellow 
oxide of mercury is less fa\ored nowa- 
(lci}s, liecause the latter substance has 
cl defimtely irritant effect on nuiny sub- 
jects Large ulcers extending dan- 
gerousl) may have to be carbolized Diet 
must be regulated to be as palatable and 
nourishing as possible. Malt and cod- 
liver oil are useful adjuncts A course 
of general ultraviolet light is often 
hel])ful. Removal of enlarged tonsils 
will work w'onders in a certain propor- 
tion of cases which have ol)stinatel_\ 
lesisted other forms of treatment 


SPAS AND HEALTH RESORTS 

Fantus-^ believes that it still remains 
to lie shown that the use (rf bottled min- 
eral waters or of salts gives better results 
than the employment of an appropriate 
mixture of similar salts that any pharma- 


cist can prepare. Experience has defi- 
nitely pro-ved, however, that the thera- 
peutic value of a mineral water taken at 
the patient s home is usually much infe- 
rior to the use of a similar water at a 
mineral springs resort; for some of the 
important ingredients of the ''cure” are 
missing. These are the remedial value 
of a vacation, the change of scene and of 
occupation, the change in the mode of 
living, the subtle influence of climate and 
the factor of faith. 

A spa is a health resort that has one 
or more therapeutically valuable mineral 
springs. Fantus-'* states that quite as 
important as the choice of the proper cli- 
mate is the choice of that variety of 
mineral water wdiich will exert the most 
favorable possible influence on the pa- 
tient’s functions and metabolism in those 
cases of disease amenable to such therapy. 
Since similar mineral springs may be 
found in greatl\ diverse climates, the cor- 
rect selection of a spa is a test of the 
physician’s know’ledge of both climatic 
therapy and pharmacotherapy. 

A principle not sufficiently ap]n*eciated 
in connection with the drinking of min- 
eral water is that the most im|>ortant 
constituent of mineral waters is the 
water, mineral waters being, wath few 
exceptions, very dilute solutions of salts 
The saline ingredients of mineral W'aters 
in man\ instances serve merely to point 
the ])ath the water is to take m its elim- 
inatinn from the svsteni. If the w'ater is 
associated with poorl} absoibed saline 
ions, It will he eliminated cliiefl\ In wa\ 
of the bowel in the form of iKpiid stools 
If it has ions that escape chiefly through 
the kidne\s, diuretic action results If it 
contains ions that are eliminated by the 
mucous membranes, a thinning of mucus 
wath imi>ro\ement m conditions of the 
various mucos<ie nm lie obtained Hence 
spa therapy is decidedly achantageous in 
the treatment of constipation, cholelithia- 
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sis, nephrolithiasis and cystitis as well 
as bronchitis with scanty expectoration. 
The desired effect is secured provided 
only that a sufficient amount of water is 
ingested at one time. It must be realized, 
however, that the drinking of large quan- 
tities of water is not always advisable. 
It is contraindicated m such conditions 
as motor insufficiency of the stomach, 
cardiac insufficiency, nephritis, edema 
from any cause, aneurism, arteriosclerosis 
and tendency tO' internal hemorrhage. 

Fantus states • “With over 2000 places 
in the United States boasting of springs 
of more or less medicinal value, with 
the possibility of commanding watering 
places in almost any climate and at any 
season, the members of the medical pro- 
fession are so poorly informed about 
them that, when need for spa treatment 
arises, they are more likely to know a 
suitable European spring than one in 
this countiu This is heeause textbooks 
and teaclieis Iia\e more to sa}' about the 
latter than the former Distrust and skep- 
tic, isin likewise piexail regarding our 
luiiKial spring resorts With a few 
not.ihle e\ce])tions this is uell merited, 
for the nieiidacitv of inaii\ of the adver- 
tisements for mineral sjnmgs rivals that 
of the dainis for 'p'dent medicines’ in 
their {laliniest dajs Uncdhical practice 
and (juacker_\ abound in and around 
health lesorts Even the social features 
and aimiseiiieiits, in many of them, may 
be objectionable from a therapeutic as 
well as moral standpoint.” 

Capener'**' in considering the manage- 
ment of rheumatoid arthritis believes spa 
treatment is helpful in the management 
of this condition. He states that it should 
be premised that there is nothing specific 
in the waters of the spas in this or any 
other country as a cure for rheumatoid 
arthritis. The advantages of spa treat- 
ment are the removal from home sur- 
roundings to a new and healthy environ- 


ment and the psychological element of 
hope ; the availability at any well- 
equipped spa of a wide range of physical 
treatments, hydrological and balneolog- 
ical ; access to medical advice from prac- 
titioners of special knowledge from long 
experience with the disease ; facilities for 
thorough investigation, bacteriological 
and biochemical, necessary for diagnosis 
and control of treatment ; and the use of 
natural mineral waters for the correction 
of metabolic derangements and the im- 
provement of general health, so necessary 
a part of a concerted attack on the dis- 
ease. The disadvantages are the expense 
entailed in a spa cure, which must neces- 
sarily be prolonged if good results are 
to be achieved In so chronic a disease 
swift improvement cannot be affected in 
a short space of time. Nevertheless even 
in a limited period a start may be made 
and a patient be put on the high road 
to recovery, which may be followed up 
at home 

RbFFRI Nfl s 

1 robleiit/, W W T \ M ^ 111 419 

riiiK 30) 1038 

2 F \nn Tnt Ua] 11 18 Sr. C ^l)r ) 
1038 

3 ni.iiitt, F an<l G G T M Soc 

New Teisev 3S JOf) f \pi ) 1*MS 

4 Bellinj^ei , G C Dis of (best, 4 40 (Tune) 

19FS 

5 Kinjf, T K Am J Obst and Gmicc 33 

520 (Mar) 10 38 

6 Price, D But IVT T 1 273 ( I'ob S) 1938 

7 Luce-riausen, PM J ^ M A 111 311 

(July 23) 1038 

8 Sclinlt7. J R Aicli Pb\s lluiapy 19 419 

(July) 1938 

0 Stryker, G V and Bloom, kT G South 
M J. 31 741 r Tilly) 1038 

10 Muirav, C R Audi Phvs Therapy 10 

74 (Feb) 19 38 

11 Gordon, D Am J Suig 38 495 (Dec ) 

1937 

12 Wright, V W M S Chn Notth \mcrica 

17: 1683 (Dec ) 1937 

13 Dickson, F D, J A M A 111 1016 

(Sept 10) 1938 

14 Key, J A , Rosenfeld, H J and Tjoflat, 

O E . J Missouri M A 35 159 (May) 

1938 

IS. Currence, J. D Arch Phys. Therapy 19* 
84 (Feb) 1938 



SPAS AND HEALTH RESORTS 655 


16 Myers, W K M Ann District of Columbia 

7 220 (July) 1938 

17 Thompson, H E, Wyatt, B L and Hicks, 

R A* Ann. Int Med 11.1792 (Apr.) 
1938 

18 Girard, P. M. . Tn-State M J. 10*2038 

(June) 1938 

19 Phelps, W. M* JAM A 111 1 (July 

2) 1938. 

20. Ober, F. R, J. A M A 110*45 (Jan 1) 
1938. 

21 Kendall, H. O and Kendall, F. P. * Pub. 

Health Bull , No 242, Govern Print Off. 

22. Mills, F H : Bnt. M J 1 : 168 (Jan 22) 
1938. 


23. Lenhard, R E and Kendall, H O : Arch 

Phys Therapy 19.44 (Jan.) 1938. 

24. Nicholson, J T. and Laplace, L B. : Arch. 

Phys. Therapy 19*229 (Apr.) 1938. 

25. Sweet, C : J. A M, A 110 419 (Feb. 5) 

1938. 

26. Gifford, S R Arch Ophth 19:171 (Feb) 

1938. 

27. Meyer, G P J M. Soc New Jersey 35 : 

138 (Mar) 1938 

28. Doggart, J. H . Clin J. 67:1 (Jan.) 1938 

29. Fantus, B JAM A. 110 40 (Jan 1) 

1938 

30. Capener, N. Bnt M J. 2.391 (Aug. 20) 

1938. 



SURGERY 

Edited by W. Wayne Babcock, A*M , M.D. 


ABDOMINAL SURGERY 

Edited by James Norman Coombs, M.D 


Introduction — In any consideration 
of abdominal surgery, pain is one of the 
most important symptoms leading to a 
correct evaluation of the disease to be 
treated. knowledge of the source of 
pain and its distribution is necessary in 
diagnosis. The mechanism of visceral 
pain originating in the gastrointestinal 
tract is outlined by J Morley ^ The one 
stimulus adequate to produce direct vis- 
ceral pain in the gastrointestinal tract 
appears to be tension on the afferent 
nerves in its muscular coats, and this 
tension usually is caused by spasmodic 
and exaggerated ])enstaltic contraction 
Tlu‘ sensitnc* inesentt‘r\ often is involved 
in such lesions as strangulation and 
volvulus, and this causes ti combination 
of visceial and somatic ])ain that is not 
e<is_\ to uniavel The nerves of the sc‘iisi- 
live jiaiietal ])eritoneum must leceive the 
stimulus that gives use to the jiain and 
tenderness in the superficial ])arts of the 
abdominal wall and to the associated 
reflex muscular rigidity 

The process is described as pentoneo- 
cutaneoiis radiation and a peritoneomus- 
cular reflex. An appreciation of this 
pentoneocutaneous radiation is essential 
for any true understanding of abdominal 
pain, and the mechanism is best illus- 
trated by stimulation of the phrenic 
nerve terminals below the diaphragm. 
When the undersurface of the central 
portion of the diaphragm receives a 
painful stimulus, immediate pain is felt 
in the region of the devScending branches 
( 656 ) 


of the third and fourth cervical nerves 
supplying the skin of the supra-acromial 
region. Infiltration with procaine hydro- 
chloride of the area of skin supplied by 
the third, fourth and fifth cervical nerves 
either abolishes or greatly modifies the 
referred pain caused by stimulation of the 
diaj^hragm. 

A study of phrenic pain leads to the 
conclusion that a precisely similar peri- 
toneoculaneoiis radiation occurs in the 
superficial nervx‘s of the anterior abdom- 
inal wall when the underlying parietal 
])eiitoneum receives a painful stimulus 
from an inflamed viscus or inflammatory 
exudate 11ie localizing ])ain in acute 
appendicitis or acute cholecystitis is 
great I V modified or completely abolished 
bv inducing local anesthesia liy sub- 
cuttUieous infiltiation of the area in 
which the jiain is felt Whatever the 
ultimate truth may be as to the mech- 
anism of referred ])ain m angina, the 
author contends that it differs funda- 
mentally from the mechanism of ])am in 
the gastrointestinal tract, m which there 
certainly is a dual mechanism. On the 
one hand, one sees true visceral pain as 
part of a defense against the threat of 
obvStruction. It is primitive in the scale 
of evolution, is in no sense referred to 
the superficial somatic nerves and is im- 
perfectly and vaguely localized. On the 
other hand, one finds referred pain, the 
stimulus for which arises not from the 
visceral afferent nerves at all but from 
the somatic nerves of the parietal peri- 
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toneum. It has been evolved as a protec- 
tion against bacterial infection of the 
peritoneum, either by penetrating wounds 
from without or by perforation of the 
intestine within. It is later in the scale 
of evolution and produces a radiation of 
pain to the superficial somatic nerves and 
a reflex protective rigidity of the over- 
lying muscles, both of which are localized 
accurately. 

Unless there are sensible reasons for 
surgical treatment, debilitated patients 
suffering from chronic wasting diseases 
as tuberculosis, pellagra, cardiovascular 
disease, nephritis, extreme old age, ane- 
mia and inanition should be treated by 
medical measures until they are fairly 
good surgical risks or not operated on at 
all. 

K. H. Aynesworth- states that disten- 
tion merits the closest scrutiny whether 
the patient has been sick for a few hours 
or for days. There is more surgical sig- 
nificance in this one sign than in all other 
except actual impending death Disten- 
tion of any extent, but especially when 
marked, interferes with all operative pro- 
cedures and makes the operation difficult 
and tedious if not } rolonged, thus in- 
creasing the danger of surgical inter- 
vention. Occasionally, cutaneous infec- 
tions are a potential danger if an incision 
is made through such an area. When the 
pulse rate is high, associated with a nor- 
mal heart or with a diseased heart, the 
surgeon should careful!} weigh the con- 
sequences of an abdominal operation. 

More important than cither the pulse 
rate or the abdominal distention, when 
considered alone, is the blood pressure 
if it is very low. When the blood pres- 
sure remains normal even though other 
symptoms of grave danger are present, 
the surgeon may take risks which would 
be inadvisable if the pressure was below 
normal. A marked drop in the blood 
pressure, in association with abdominal 


distention and a rapid pulse rate, cannot 
be overestimated. 

The presence of these 3 symptoms in 
combination, irrespective of the previous 
condition of the patient, is a positive 
contraindication for operation. Cardiac 
irregularity, valvular murmurs, hyper- 
trophy or high blood pressure alone are 
not contraindications to surgical meas- 
ures ; but, wdien associated with the fore- 
going conditions, any cardiac disturbance 
augments the danger. If distention, rapid 
pulse and low" blood pressure are present 
in a patient presenting an acute abdom- 
inal crisis complicated by pneumonia or 
pleurisy, operation is absolutely contra- 
indicated. If the so-called dangerous and 
absolute symptoms are not present, the 
surgeon should individualize each patient 
and operate according to his judgment 
Severe acute anemia from any cause, 
recent hemorrhage, chronic hemorrhage, 
disease of the blood-forming organs, re- 
cent illness and the like are all to be 
weighed carefully before deciding to op- 
erate in a delayed or neglected acute 
abdominal case. Operation should be 
delayed until remedial measures have 
been given and the patient’s improvement 
IS assured 

Blood dvscrasias, as acute leukemia 
and similar blood diseases, are contra- 
indications for operation m the late 
stages of any acute abdominal disease. 
Hypoglycemia and In pergi ycemia m dia- 
lectic ])atients should be corrected before 
uj)eratiiig for a late abdominal infection 
Alkalosis and acidosis, if niaikecl, should 
cause tlie surgeon to hesitate until ap- 
propriate remedies have been begun and 
the patient’s condition has improved 
Acute insanity is a contraindication to 
operation unless the operation is under- 
taken earl} in the disease 

Delirium from any cause, especially 
alcoholic or from other drugs, is a serious 
complication if not a positive contra- 
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indication to any serious surgical pro- 
cedure, especially abdominal operations. 
Operation should be delayed until the 
patient has recovered from this state. If 
the delirium is due to some cerebral 
disease, any operation is contraindicated 
except that designed to treat the condi- 
tion causing the trouble; no abdominal 
operation is justified. 

When the patient is at the point of 
death from any cause, operation should 
not be performed unless it is urged by 
those responsible. Shock is a contraindi- 
cation — with the debatable exception of 
shock from hemorrhage — for any abdom- 
inal operation. Pregnant patients do not 
have normal resistance to infection. If 
possible, they should be earned over 
until every precautionary measure has 
been used before operating to prevent 
strain on the reserve store of vital 
resistance 

Ultraviolet Light During Laparot- 
omy — The favorable experience of J 
Wicke^ with the use of filtered ultra- 
violet light clniing laparotomy m the first 
85 cases of 1933 led to the furtlier use of 
this procedure in 398 cases The first 
group of cases include 7l cases of gen- 
eral suppurative peritonitis, 45 of which 
were the result of jierforative appendici- 
tis The others were perforations of the 
gall bladder, the stoinacli, and of the com- 
mon bile duct from cancer of the rectum 
'J’he second group includes 206 cases of 
acute inflammation of organs lying within 
the abdominal cavity with more or less 
marked, but always circumscribed, in- 
flammatory involvement of their serosa 
and of the neighboring organs, such as 
perityphlitic abscess, phlegmonous or 
subacute appendicitis, incarcerated her- 
nias, and acute pancreatitis. The third 
group consisted of 110 cases of chronic 
inflammation of the peritoneum or of the 
abdominal viscera, such as chronic ap- 
pendicitis and cholecystitis. The fourth 


group were 11 cases of experimental ir- 
radiation of cancers of the abdominal 
organs, including 1 joint, and the wound 
areas of various operations. 

The first group showed the most 
marked effects of the laparophos lamp. 
Only 20 per cent of the patients died, and 
of those with inflammation of the appen- 
dix and peritoneum only 16 per cent. In 
these cases the Clinic did not follow 
strictly the principles of Havlicek. Ex- 
cept in 4 cases they always drained the 
abdominal cavity with dram and gauze, 
and operated not only under local, but 
often under general anesthesia. They 
irradiated an exposed coil of small intes- 
tines placed on a moist compress, peri- 
toneum, or the operative area itself, with 
the use of the Helluviol filters for from 
5 to 25 minutes With this technic, hy- 
peremia and occasionally even peristalsis 
appeared. 

The favorable signs after the operation 
were' (1) Diminution of the iiains , (2) 
early appearance of peristalsis; (3) dis- 
appearance of the peritonitic symptoms, 
(4) increase of blood pressure , and (5) 
general well-being. The absence of ad- 
hesions and the diminution of jientonitic 
adhesions and exudates could be demon- 
strated at relaparotomies. 

Postoperative Gangrene of Ab- 
dominal Wall — .Since most sejitic op- 
erative wounds of the abdominal w’all 
are amenable to ordinary treatment, and 
progressive postoperative gangrene of 
the abdominal wall is rather rare in the 
experience of the average surgeon and its 
early recognition and treatment are im- 
portant, A E Hiebert'* lists the main 
features of this now apparently estab- 
lished clinical entity progressive necrosis 
about an operative abdominal wound, 
which does not respond to the ordinary 
methods of treatment; severe local pain 
and tenderness ; slight rise in tempera- 
ture or leukocytic reaction ; general men- 
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tal depression of the patient. The etio- 
logic organisms are streptococci and 
staphylococci. Treatment short of com- 
plete cautery excision of the entire lesion 
is likely to be inadequate. 

Postoperative Illness — R. Leriche^ 
maintains that the chief cause of post- 
operative illness is not infection nor 
chemical changes, but trauma to the 
nervous system and especially to the 
vasomotor mechanism. So-called post- 
operative complications, such as shock, 
pulmonary collapse, and phlebitis, are 
but “exaggerations” of the normal phe- 
nomena produced by operation. Infection 
and hemorrhage are true complications 
and not a part of postoperative illness. 

Postoperative illness is produced es- 
sentially by vasomotor reflexes from the 
region of the wound. Shock is the most 
severe form of this postoperative vaso- 
motor depression. 

The usual discomfort experienced by 
the patient after operation, pains, thirst 
and the retention of urine, is the second 
form of this illness This usually subsides 
spontaneously, but it may be exaggerated 
and prolonged if the traumatism has been 
considerable and the signs of overstimu- 
lation of the sympathetic system are 
exaggerated. 

Pulmonary collapse is also an exagger- 
ation of the retraction of the periphery 
uf the lungs which may usually be dem- 
onstrated radiological!} after operation 
or, as the author has repeatedly shown, 
even while the patient is on the operat- 
ing table. 

The modifications of the blood, espe- 
cially the usual increase in blood plate- 
lets that follow operation, may cause 
thrombosis and phlebitis. 

Another form of postoperative illness 
is the toxemia that clinically appears 
later; this the author believes is caused 
by humoral changes that in reality occur 
early. These changes are due in part to 


local tissue destruction, but probably to 
a greater extent to lysis of proteins at a 
distance caused by sympathetic nervous 
system reflexes. 

These findings suggest measures for the 
prevention of postoperative illness. In the 
first place, it is important to avoid injury 
to the tissue at the site of operation by 
careful handling. In the second place, it 
is necessary to employ local anesthesia as 
far as possible ; the author has used local 
anesthesia in 6757 in 19,650 operations, 
or about one-third. This experience has 
shown that local anesthesia is definitely 
of advantage in reducing postoperative 
illness by blocking the centripetal con- 
duction in the zone of operation. The 
third factor is to effect careful hemo- 
stasis because loss of blood facilitates 
vasoconstrictor reflexes and shock. The 
fourth factor is to employ transfusion of 
blood after any severe operation, such as 
gastrectomy or subtotal thyroidectomy; 
this procedure aids in establishing the 
equilibrium even if there has been no 
excessive blood loss Also, the local ap- 
plication of the infrared rays is of value 
in reducing postoperative malaise ; it acts 
apparently by increasing local hyperemia 
and thus possibly diminishing the absorp- 
tion of proteins 

The author is of the opinion that post- 
operative illness as ordinarily described 
is the type that follows abdominal opera- 
tion. The symptom following operations 
in other tissues are of a different type 
according to the site of the operation. 

Abdominal Injuries 

The literature contains many isolated 
case reports of abdominal injury but 
comprehensive review's are not as com- 
mon. In private practice, the number of 
cases of abdominal injury is usually lim- 
ited. In industrial practice, this number 
is steadily increasing In wartime, the 
pressure of work and unfavorable cir- 
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cumstances under which it must be con- 
ducted, militates against thoughtful ob- 
servation or improvement It is chiefly 
on the service of large general hospitals 
in peacetime that the material is adequate 
and the facilities for painstaking work are 
sufficient to encourage progress. 

Before anesthesia and asepsis, sur- 
geons in general were reluctant to accept 


It is agreed in the literature that the 
policy of prompt laparotomy in penetrat- 
ing wounds of the abdomen is definitely 
an American contribution. This is as- 
cribed to the abundance of peace-time 
material m America, ' Vhere it is the gen- 
eral custom to carry firearms, and to use 
them on little provocation.’’ The tend- 
ency to violence and the disregard for 



I — I ct{ Cntiisc ol bullet at time <>1 wound inilation wlicn ihitient w<is iii tNiiual iikur 
iitl(- position Rrj^lit \ppaicTitly bizaire toinse of bullet when p<itient is on txaniinini* oi opti.it- 
nif: table (Sinj* , ( r\ iicl anti f)bst 6() J4S (M<ir ) 19.hS ) 


this advKC Durmj^ the C'uil W'ar, an 
abclonnnal wound was jiaitially enlarged 
and some attemiit at intrapentoiieal 
litMuostasis and sutuie was made onI\ 
occasionally The mortality was o\er 90 
per cent B} 1900 it was decreased to 75 
per cent. In the early years of the World 
War, the factors of delay and poor oper- 
ating conditions proved so disastrous that 
the operative treatment of abdominal 
wounds was discouraged. In the later 
years these factors were corrected and 
mortality fell to from 50 to 60 per cent. 


huniciii life was increased tiirtliei In the 
World War, Fhe iiuinlier of cases ot 
Iiullel W’ounds ni llu‘ Cook C ounl} Hos- 
pital was abiU])tl\ donliled aftei the W <li 
Since 1920 the mortality statistics have' 
lemamed stationary Occasioned beltc'i 
controlled series wdiich have been le- 
ported encourage the conviction, how/- 
ever, that careful preparatory and oper- 
ative work, analysis of the ])ertnient 
factors, and a wider diffusion of the 
knowledge so gained will substantially 
improve the general results. 
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Treatment — K. Meyer and P. F. 
Shapiro®, in summarizing treatment of 
abdominal injuries, state that the {xilicy 
of prompt exploration in penetrating 
wounds of the abdomen is established. 
However, no patient should be subj'ected 
to laparotomy until proper preparation 
has brought his blood pressure above 
80, unless the operation is one of “last 
resort.” 

Secondary chock on a surgical service 
is equivalent to hemorrhage, and until the 



wounds at a distance are best managed 
by conservative management without 
operation. 

Bullets do not take erratic courses 
within the abdomen but practically 
always follow a straight line. Following 
and filling in this straight line is one of 
the best assurances that no perforations 
have been overlooked 

Free muscle grafts assist in hemo- 
stasis oj the liver or kidney. In massive 
inj'uries of the liver, tamponade is safer ; 



Fig 2 — Left Biilletb take a straight line Crobs section of body niid\\a\ between xiphoid 
process and umbilicus Solid and hollow’ Mscera and abdominal wall in positions they occupy as 
patient is standing or sitting as at time of assault Path of bullet is straight Right Patient 
King on operating or examining table S(did and hollow MScera and abdominal wall ha\e shifted 
from their previous relative positions so that the bullet is now apparentlv eiratic These broken 
lines can be aligned during exploration into a straight trajeitorv ( Surg , Gviiec and Ojist 
66 2V) (Mar) 1938) 


l)I(‘o(Iin_^ vessels are hf^ated should not be 
tie<ited In intnivenocl) sis but In blood 
transfusion. 

P<itieiits operated u[)on in shock are 
not only kss likel\ to sinnne the opera- 
tive trauma, but are almost certain to 
siKCuml) to ])eritonitis eventually. Cor- 
lection of shock increases the resistance 
to ])eritonitis 

Stab wounds are not as serious as bul- 
let wounds even when eviscerations are 
])roduced 

Shotgun waDunds at close range are 
usually immediately fatal Shotgun 


in those of the kidnev, nephrectomy 
may be reiiiiired For even moderate 
wounds of the sjileen, splenectomy is 
safer because of the danger of late 
hemorrhage 

Pedicled-muscle onlay grafts assist 
111 the repair of large vessels. 

Bowel perforations are closed with the 
simplest technic which will give hemo- 
stasis and jientonealization Resections 
are avoided if possible, but they may 
be required by multiple adjacent per- 
forations or In impairment of the bowel 
viability. 
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For colon perforations, proximal ven- 
tilation or deHection colostomy is 
recommended. 

Perforations of the urinary bladder are 
closed by catgut suture to avoid second- 
ary stones. The bladder must be kept 
decompressed. 

The general peritoneal cavity is not 
lavaged and is not drained. Retroperi- 
toneal tissue if exposed are drained. The 
abdominal incision is drained also. 

Anti-gas-bacillus serum and tetanus 
antitoxin are given routinely. 


tients have pseudoperitoneal syndromes 
or injuries which either do not require 
laparotomy or cannot be benefited by it. 

Shock treatment is started, however, 
and laparotomy is performed if signs 
of peritoneal irritation persist, internal 
hemorrhage does not stop, or special 
tests reveal probable injury of a hollow 
viscus. The absence of a gas bubble does 
not exclude the possibility of rupture 
of the small intestine, and suspected cases 
are operated upon in preference to risk- 
ing fatal delay. 




} MawtiresiJ 
suture 

tbreGided, thru 
tree muscle grd.fts 
to cloae mooter evtely Urge 
liver -urounds 


FiK \ (»t cuntrolhn);^ exteiiMVt and modeiately lar|»e liver wounds The tampon 
is a method ot extieinis The fiee iiuisclt gratis cushion the siitiiie and fiiinish Ihioinbokinase 
fur hemostasis, .t thud piece ot muscle mav he inserted in the wound clett Small v\<ainds may 
he sutiiied simplv. oi disiegaided l^uig (ivnec and Ohst 66 dSO (Mar) 16 hS ) 


Postoperative transfusions, intra- 
venous glucose and saline solutions, 
constant suction by means uf the nasal 
tube, adequate morphine, and good 
nursing care are essential Apparently 
hopeless situations may be saved by 
conscientious, tenacious aftercare 

The prognosis depends chiefly on the 
amount of hemorrhage, the condition of 
the patient at operation, the severity of 
the visceral damage, the time elapsing 
until operation, the surgical experience, 
and the aftercare 

In closed wounds of the abdomen the 
chief problem is diagnosis, but speed and 
proper preparation are also important. 

Conservatism is in general the best 
policy because 70 per cent of the pa- 


Careful supervision is continued, espe- 
cially m those iiatients not operated 
upon, because of the fre(iuency of late 
sequelae 

Primary Retroperitoneal Tumors 

These tumors, although unusual, oc- 
cur with sufficient frequency to make 
it advisable for the surgeon to familiarize 
himself with the subject 

R T. Frank'^ states that they develop 
retropentoneally behind the intra- 
abdominal viscera Mesenteric and 
omental growths are not included in 
this presentation. 

The majority of the growths are of 
mesodermal origin (72 per cent) The 
remainder are of ectodermal (neuro- 
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Fig 4 — Left Continuous recurrent suture of fine silk in stab uound of iliac artery. The 
vessel must be controlled during repair by proximal and distal provisional hemostasis by the 
sling-tape, bulldog clamp, or Spivack clamp methods Right Graft from psoas muscle raised 
and sutured to the \essel to buttress the arterial repair (Surg , Gynec and Obst. 66:251 
(Mar) 1938 ) 
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Fig 5 — Principal drainage methods u^ed Penrose drain to retroperitoneal tissues Cecostomy 
to secure low intestinal decompression and intraluminal drainage Incision is drained tir, but not 
into the peritoneum. (Surg, Gynec and Obst. 66.252 (Mar) 1938 ) 
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genic, 18 7 per cent) or from totipoten- 
tial germ cell derivation (teratomas, 
9.3 per cent ) . 

Tumors may attain huge size; those 
weighing up to 69 pounds have been 
reported They may be solid, cystic, or 


malignancy, myxomas ; definitely malig- 
nant, sarcomas, neuromas, and teratomas. 

In the present series recurrences were 
noted in 14 (13 per cent) ; metastases, 
in 4 (3.7 per cent). In the older series 
33 per cent metastases were found 



6 — Case 2 Conditions on opening abdomen Ifoii/ttiital iipiiendix , leaves ot niesenteii- 
olnm and mesentery of small intestine setiaiated bv the giowth, lower ileum lived hoiizontally , 
mesosigrnoid invaded (Suigerv 4 SPb (Oct) 19dS ) 


a combination of both. With the ex- 
ception of the round cell sarcomas, the 
majority are well encapsulated Multi- 
ple, often unconnected masses, are fre- 
quent and particularly in lipomas and 
myxomas account for “recurrences*' if 
overlooked. 

The histology shows benign lipomas, 
fibromas, and cysts; of doubtful clinical 


The clinical symptoms are not char- 
acteristic Loss of weight and strength, 
an abdominal mass (central or lateral), 
and vague digestive disturbances are the 
rule. 

Without operative intervention a fatal 
outcome from the increase in size and 
the pressure exerted may be anticipated 
even from benign growths. 
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Gastrointestinal x-ray and pyelography 
may aid in the diagnosis by excluding 
intrinsic intestinal and renal growths. 

Depending on the sex, site, and asso- 
ciated symptoms, the preoperative diag- 
nosis most often is that of fibroids, 
ovarian cysts, hypernephroma, tubercu- 
lous peritonitis. 

Treatment — Imperative indications 
for operation may arise if ileus, hydro- 


gressively in myxoma (18.18 per cent), 
neurogenic tumors (22 per cent), sar- 
coma (28.13 per cent), to teratoma (36.7 
per cent). 

Radiotherapy (radium pack, high 
voltage x-ray) is indicated in all in- 
operable cases and in all incompletely 
operated cases. It is recommended post- 
operatively except if fibroma or lipoma 
is encountered. 



Fig" 9 — Case 2 Specimen Two large flat masses joined by an isthmus situated o\tr the 
dnision ot the aoita Smaller pedunculated growth near tail of pancieas and left cius <il (Im- 
phragm Weight, 4 pounds fSurgery 4 568 (Oct) 1938 ) 


iieplirohis or p) onephrobis, or intraperi- 
toneal hemorrhage supervenes 

Operation offers the greatest pros- 
pect of cure In the series of 107 cases, 
deducting the 8 autopsy reports, only 10 
were found inoperable (101 per cent) 
Of these 10, 3 were alive 1 to 2%> years 
later after radium and x-ray treatment, 
Transperitoneal approach was utilized 
in 66 , lumbar or combined in 13, not 
stated in 19 cases. 

The operative risk incurred depends 
mainly upon the histologic type of tu- 
mor. Mortality was zero in fibroma, 
lipoma, and cyst ; it increased pro- 


Three new cases aic reported — em- 
bryonal mesodermal tumor (explora- 
tory), radium ])ack and deep x-ray, well 
8^2 y^ars ; myxohposarconia, operated, 
postoperative x-ray, well 1^4 years; 
retroperitoneal cyst, marsupiahzed, well 
6 years. 

Carcinoma of the Abdomen 

Malignant tumors arising within the 
peritoneal cavity usually are primary in 
the stomach or intestines. The most 
common situations in the stomach are 
sigmoid and pelvic colon of the male and 
the reproductive organs of the female. 
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Carcinoma of the stomach accounts for 
20 to 40 per cent of all cancers. In the 
colon 60 per cent occur in the sigmoid 
and rectum and 40 per cent involve the 
colon above the sigmoid. Carcinoma of 
the small intestine comprises 3 per cent 
of intestinal cancers. Occasionally car- 
cinoma will occur in the biliary tract and 
pancreas. Other carcinomas are less 
common. 

In any consideration of carcinoma, 
the early signs and symptoms and their 
common interpretation have a direct 
bearing on the outcome of the disease. 
Unexplained dyspepsia unaided by the 
usual treatment in a patient of the can- 
cer age, along with loss of weight, 
strength and anemia, are very suggestive 
signs of malignancy within the abdomen. 
Special symptoms relating to various or- 
gans will aid in localizing the tumor. 
Ominous symptoms in stomach lesions 
will be progressive indigestion, distaste 
for food with achlorhydria; in the small 
intestine, signs of obstruction ; in the 
large intestine, alteration in bowel habit 
with melena. The painless jaundice of 
pancreatic carcinoma and the bleeding 
of uterine cancer are significant. Other 
malignant tumors in characteristic loca- 
tion within the abdomen are expected to 
present physical signs and symptoms for 
early diagnosis, as described in succeed- 
ing chapters 

To confirm diagnosis, the use of x-ray 
examination is in\aluable in lesions of 
the gastrointestinal tract. This is par- 
ticularly true of grow ths above the recto- 
sigmoid It is to be remembered that 
digital examination of the rectum, aided 
by the proctoscope, may diagnose 60 per 
cent of lesions of the colon. Eighty per 
cent of obstructive lesions of the bowel 
in the elderly are due to carcinoma. In 
doubtful cases, repeated examinations 
should be made, with a thorough under- 


standing on the part of the patient as to 
his condition. 

Late diagnosis of abdominal carci- 
noma when obvious objective signs of 
mass and metastatic phenomena appear, 
render a poor prognosis. Results of re- 
section of the stomach and large intestine 
for early cancer in the hands of the ex- 
perienced are too well known to be dis- 
puted. Most of the difficulty in the 
management consists in the operability 
of the patient at the time of presentation 
for treatment. Lahey has shown that 
only 22 per cent of cases of carcinoma 
of the stomach are operable, whereas 
operability in cancer of the rectum has 
increased from 54 to 70 per cent. 

Naturally the curability of abdominal 
carcinoma in the large majority of cases 
will depend on early interpretation of 
symptoms by patient and physician alike. 
Particular emphasis in education to show 
the results of early surgery should be 
presented more often to the individual, 
so that the advantages are known. 

Abdominal Adhesions 

It undoubtedly is true that not only 
are the etiologic factors of adhesion for- 
mation insufficiently appreciated ; but that 
also the importance of abdominal ad- 
hesions has been somewhat overesti- 
mated. This does not, of course, mean 
that we should not continue to attempt 
to find some harmless method of con- 
trolling or preventing their formation 
Occurrences of intestinal obstruction 
from them in themselves make achieve- 
ment of the latter desirable J K 
Donaldson^ states that such a tremendous 
amount of misdirected investigative work 
has been and continues to be done, how- 
ever, that it shows that we have been 
unable to separate sufficiently the better 
work from the less desirable; or to ap- 
preciate fully fundamentals which have 
already been proved. Hertzler should be 
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given full credit for his long and la- 
borious efforts on the peritoneum. The 
author’s own results, as outlined in this 
presentation, have increased his respect 
for Hertzler’s opinions on the subject 
To operate most effectively against 
the production of abdominal adhesions 



I’lS* 10 — Tlie cotton base sp(nige is bliown 
listing in the center of a piece of gau/e 
15 ])\ 17 inches In nniking an oidinaic 

gaii/e sjionRe, this laige piece of gauze 
would siniiilv lie tohled, tiinged edges iin- 
(loi This si/ed piece ot gauze will wrap 
<iliiiost 4 ot the cotton base sponges, ,iiul 
it is estimated the Uttei are 5fJ per cent to 
75 pel tent more economical, if propeilv 
iise<l, tli.in the gaii/e ones ( \nieiican ]oui- 
11, d ot Snigerv \ ol hi (Jan ) l^dS ) 

11 ) llic lijL;Iil of oul picscnt knowlcdi^c*, one 
slioulfl do lht‘ following 

1 I\iiiii!iciri/e himself with the lie- 
hciMor of, and different i)entoneal leac- 
t lolls jirodiKed liy, different microorgan- 
isms, leah/jno that the nntatin^ toxins 
produced by many liaetena call forth 
either tihnllar ( ])ernianent ) or ji^ranulai 
( tcmiporaiy ) hhrin, (le])endino upon the 
nuinher <m(l character of the niicrooroan- 
isnis piesent 

2 Avoid as much as possible the in- 
troduction of drains or other foreign 
materials into the cavity, as well as un- 
necessary trauma in general 

3, Leave no raw endothelial edges or 
surfaces if avoidable ; and evert the peri- 
toneal edges as the outside incision is 
closed This latter usually may be done, 
if care is used, with an ordinary con- 


tinuous whipover stitch, though a Lem- 
bert or mattress stitch may at times be 
advisable. 

4. Be careful in operating to keep the 
skin and its edges well covered, and to 
follow strict asepsis in other ways, in 
order to prevent the introduction of bac- 
teria onto viscera wdiich have been in 
long contact with an abdominal pack, or 
which have in other ways been trauma- 
tized 

5. Keep the patient’s water balance 
properly maintained 

6. Avoid the introduction of an un- 
necessary quantity or vSize, and of unnec- 
sanly hardened suture material Bury 
the material when jiractical. 

Ifxperimental evidence hy trauma 
measurement methods, indicating that 
sponging and p<icking as it is ordinarily 
(lonc‘ in abdominal o])erations does not 
<done cause adhesions, is pre^sented 

C otlon or gauze pledgets left attached 
to the gut witlun tlie closed abdominal 
cavil\ foi 2 hours in an <ittein])t to simu- 
late sonK‘ of tlu‘ eflVcTs of the al)d(»mmal 
])ack ])ro(Uiced no pc^iinanent tidhesions, 
e\ce])t when liactenal c ontannn<ition was 
])iesent, 

ffotton or gan/e sponges Icd’t attached 
to the cut for 19 to 30 hours did not 
iinariahly pioduce permanent adhesions 

C’otton Ol gaii/e jiledgets left for 3 
da\ s or over almost invaricdilv pioducc^l 
sufficient in nation to caiisc^ permanent 
adhesions ( )ccasionall_\ , the ])Iedgets 
eroded through tlie gut w^all \ stiidv of 
Table I may illustrate the damage that 
can result from an injudiciouslv used 
drain. 

Some evidence is produced that im- 
planted moist cotton pledgets are less 
irritating to the peritoneum than gauze 
ones At this time, how^ever, the author 
does not consider this observation of 
practical value. 
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TABLE I 


Animat 

Serial 

Number 

Time 
Pledgets 
Left In 

Original 
Reaction 
to Cotton 

Original 
Reaction 
to Gauze 

Complications 

Degree ot 
Permanent 
Adhesions. 
Cotton 

Degre<* nt 
Permanent 
Adhesions. 
Gauze 

19 

18 hrs. 

X 

XX 

Died 18 hrs. cause unknown 

N G. 

N G. 

14 

19 hrs. 

0 

X 

o 

o 

X 

25 

25 hrs. 

X 

X 

o 

o 

o 

15 

27 hrs. 

X 

XX 

Gut torn in removal gauze 

Cotton favored 

C'otton favored 

24 

281^ hrs 

X 

X 

0 

0 

o 

13 

28 

29 hrs. 

30 hrs. 

o 

X 

o 

XXX 

Killed 

Gut tom in removal gauze 

Cotton favored 

Cotton favored 

16 

3 days 

X 

XX 

0 

xxxx 

X 

XXXX 

XX 

18 

3 days 

X j 

XX 

Died 3 days intestinal ob- 

N.G. 

NG. 

29 

4 days 

‘ XX 1 

XX 

struction 

o 

\xx 

XX 

30 

4 days 

X 1 

X 

0 

XX 

XX 

37 

5 days 

X ! 

None used 

o 

XX 


38 

5 days 

X 

None used 

o 

o 


39 

5 days 

X 

None used 

o 

XX 


40 

5 da>’s 

None used 

XXX 

Gut torn m removal gauze 

Cotton favored 

Cotton favored 

41 

5 da>s 

None used 

XX 

o 


\x 

42 

5 days 

None used' 

x\x ! 

Some contamination 

Cotton favored 

xxx 

43 

5 days 

None used^ 

XX ! 

o 


XX 

34 

7 da>s 

XX 

XX 

o 

XX 

XX 

32 

7 days 

XX 

XX 

Hole torn in gut by adhesion 

N.G. 

N.G 

27 

8 davs 

XXX 

x.xx 

None 

XXX 

xxx 

33 

10 days 

XXX 

XXX 

Gut torn in removal cotton 

Gauze fa\ ored 

(jauze favored 

35 

13 days 

wxx 

xxxx 

Hole torn in gut by adhesion 

N.G 1 

N.G. 

31 

16 davs 

XX 

XXX 

Gut torn m removal gauze 

Cotton favored 

Cotton favored 

21 

> 

X 

XX 

iGut torn in removal gauze 

Cotton favored 

Cotton favored 


(American Journal of Surgerj, 39 41, Jan, 193S ) 


Thonoh the author has produced evi- 
ficnce that ‘^^ponging and packing alone 
will not produce adhesions, he thinks it 
may be possible that sufficient irritation 
mav come from these procedures, par- 
ticularly that of packing, to enhance 
<i(lhesion formation In bacteria. He be- 
lieves, w'lth other investigators, that bac- 
leiia introduced into the abdominal 
uivity at o])eiMtion mav sometimes cause 
adhesions, and that great care should he 
used t(j minimi/e their introduction. 

( )ther measures which are prophylac- 
tic against adhesion formation are briefl} 
listed 

Data regarding the use of a cotton base 
sponge is presented; and it is felt that 
hospitals concerned with strict economy 
might profitably seek the co-operation of 
their surgical stafifs in its use. 


COLON 

Functional or Sociologic Disorders 

Persons who have a functional dis- 
order of the colon which may have been 
excited In social conditions describe 
symptoms which thev believe arise m the 
colon, but when the colon is examined 
it is found to be free of ])hysical changes 
vnIucIi are indicative of organic disease 
E (] W'akefield and (. harles \\' 

])omt out that the disorder is manifested 
hv irregularities of defecation and ap- 
])arent alteration in the ahsoqnive and 
secretory functHJiis of the colon It fre- 
quently IS associated with abdominal dis- 
comfort, pain and often with mucus in 
the feces and subjective abdominal dis- 
tention Variations in these svmptoms 
are the rule. However, the patient will 
rarely admit of })erio(ls without some 
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“suffering.” Changes in symptoms may 
be related to changes in the qualities of 
mucus present in the feces. Alternating 
periods of constipation and diarrhea are 
not uncommon, but the outstanding 
symptom usually is either diarrhea or a 
constipation. 



diagrammatic rciue^entation ut etiolog'y of 
so<.i<^]ogi< diseases ot the colon (Courtesy, 
fournal Vineiuan Medical ^ssociatum, Octo- 
bri CHS ) 

Siir^ital treatment of the functional 
(lisordeis (it the colon, as an adjunct to 
rational therapy, is delinitely contraindi- 
cated When operation is performed m 
the absence of organic disease, it denotes 
an error in surgical judgment. There is 
much nnscoiKeption relative to the im- 
portance of ptosis as an im])ortant factor 
in these dis(n*ders, and surgical proce- 
dures infrequently have not been advo- 
cated and performed with varying 
degrees of success, depending rather on 
the honesty of the surgeon than on the 
necessity of the procedure Success of 
operation, in other words, has not been 
noteworthy. 

A patient with a functional disorder 
of the colon may require surgical inter- 
vention for other abdominal disease, and 
fine differential diagnostic judgment is 


often required in such cases. When it is 
necessary to operate under these circum- 
stances, it IS important to make sure that 
the patient understands that the proposed 
operation is not intended to alleviate 
those abdominal symptoms referable to 
the functional disease. Surgical advice, 
therefore, in functional diseases of the 
colon consists, for the most part, of 
advice against surgical intervention. 

It is evident that the cure of these 
functional disorders is not to be sought 
merely in certain dietary rearrangements 
but in attempts to control scientifically 
the adverse social conditions. This is not 
always possible because many patients, 
from the standpoint of heredity, are 
incapable of meeting the exigencies of life 
and are therefore socially pathologic. In 
order to eliminate these disorders, the 
defects in education, government, re- 
ligion, morality, philanthropy and even 
physical heredity have to be corrected. 
This ideal may be approached when there 
IS a scientific understanding of the con- 
ditions necessary for normal social life. 
This ideal will never be attained by treat- 
ing these patients for “colitis.’’ It is only 
necessary to say m conclusion that the 
wisest measures should be directed to- 
ward the recldimmg of those who have 
already been caught in their meshes 

Volvulus of the Gecocolon 

Torsion or volvulus of the cecum and 
ascending colon is an infrequent and rare 
cause of intestinal obstruction. M Wein- 
stem^^^ states that the disease is most 
common in the third and fourth decades 
of life, and the sex ratio is approximately 
3 males to 1 female. Volvulus of the 
cecocolon occurs only in the presence of 
a defect m development, namely a con- 
genitally long mesentery of the cecum, 
produced by an abnormal rotation of the 
cecum from left to right. In addition to 
an abnormally long mesentery, the pro- 
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duction of volvulus requires a fixed point 
about which the intestine can rotate. This 
point may be the mesentery of the small 
intestine, or a congenital or inflammatory 
band resulting from a previous operation. 
The first case herewith reported had a 
chronic adhesive appendicitis with its tip 
fixed to the posterior parietes by many 


days’ duration preceded this onset. One 
of the patients had mild attacks for a 
period of 17 years, while the other was 
free from such disturbances. Evidently, 
where there is megacolon and great mo- 
bility of the cecocolon, the patient ex- 
periences so-called chronic attacks. The 
pain of volvulus is intermittent and 



Fig 11 — Case 1 Drawing representing the findings at operation A distended mobile cecum 
was rotated around 2 fixed points, one being the appendix, bound down at its tip by numerous 
adhesions, and the other the ascending colon Note the obstruction ot the small intestine by the 
cord-like appendix (Annals of Surg 107.248 (,Feb ) 1938 ) 


rirni adhesions As a fixed iioint, this 
was the contnhuting cause of the ob- 
stnution 

Symptoms and Diagnosis — Vulvu- 
lus of the cecum presents the clinical 
picture of intestinal obstruction, and, 
because of its rarity, is seldom diag- 
nosed except at operation or at autopsy 
Pam itiitiates an acute attack, and, be- 
cause of the severit}, is unlike any 
abdominal pain previously experienced 
by the patient In both of the cases here- 
with reported, constipation of 2 or 3 


cranip-hke m character, caused by the 
peristaltic and distending phenomena of 
hollow viscera, as in any other type of 
acute intestinal obstruction. Like most 
acute abdominal conditions, a patient’s 
symptoms may be vague and indefinite, 
simulating the more frequently observed 
visceral inflammations such as gall-blad- 
der disease, as reported by Sarles Great 
abdominal distention accompanies the at- 
tack, and promptly disappears if the 
obstruction should be relieved spontane- 
ously. This is followed by the evacuation 
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of a copious foul stool and gas. A large 
tympanitic mass may be observed m 
some cases, but the location vanes with 
the amount of mobility of the cecum, as 
well as its location. Vomiting, of course, 
is a usual accompaniment, and, inasmuch 
as the ohstruction is at a low point m the 
intestinal tract, signs of toxemia are 
delayed. The elevation of blood urea. 


more extensive studies and observations 
were possible, further abnormalities 
would probably be discovered. Chalfant’s 
case demonstrated a mammalian bicor- 
nate uterus in addition to the cecal 
anomaly. 

Treatment — For those patients who 
come to operation, 1 of 3 procedures 
should be considered: (1) Untwisting 



]''ig 12— ( 2 Drawing repi esentiiia (he findings .it (iiieratioii \ii enoiiiiuiislv distemled 

lei'Uin, the result dI mjIvuIus ot tlie eeKn-iihin, (leuiiiieil .i l.nye luit ul tht .ilidiiiuui.d i.i\itv 
( \nnals ot Surgut v 107 J4S { I'eb ) 1‘>1S ) 


decrease in ])ldsin<i chlondes, and in- 
crea.sed comlnnmg iiower of the lilood for 
caihon dmxitle obtain with regularity 
((Illy m high mtestmal olistructioiis Via- 
ble bowel has little absorptive power of 
toxins Enemata and cathartics are of 
no avail during an attack The patient’s 
only relief is obtained by operation, with 
mechanical detorsion of the volvulus 
Like all congenital abnormalities, vol- 
vulus of the cecum may be accompanied 
by other defects. Case 2 also presented 
an elevation of the right diaphragm. If 


of the volvulus with the sepaiution of 
adhesive bands that may be jire^ent , (2) 
a plastic operation to avoid recurrence, 
or (3) resection of the involved colon 
1. The simple.st method, tif course, is 
untwisting the obstructed loop This 

method may not be applicable m patients 
with extreme distention of the colon, be- 
cause slight trauma may rupture and tear 
the already thinned-out cecal wall One 
may find omental or inflammatory bands 
completing the obstruction and these 
should be severed. If, as in Ca.se 2, an 
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adherent appendix helps to precipitate 
the obstruction, then this must be re- 
leased and removed. As unsatisfactory 
as simple mechanical untwisting may 
seem to the surgeon for permanent relief, 
yet if the condition of the patient does 
not warrant further surgery, one must 
be content with this procedure. 

2. Cecostomy and suture of the un- 
twisted cecum to the abdominal wall 
constitutes the operation of choice. The 
replacement of the greatly distended cecal 
segment may be facilitated by a radical 
reduction in its size, following w^hich, 
fixation bands to the posterior abdom- 
inal wall may be more easily visualized, 
and the exact status of the vascular dis- 
turbance ascertained since the enormous 
distention may be caused by anaerobic 
gas formation, as previously mentioned, 
and not by fluid content in the lumen, 
perforation by trocar and cannula is a 
relativel} safe procedure Through this 
opening into the collapsed cecum, a Pez- 
zer catheter No. 30 or 32 is inserted, 
fixed to the margin by catgut, and in- 
\erted b_\ a purse-string suture. In 
closing the abdominal wound, several 
interrupted sutures include the cecal wall 
abo\'e and beluw’ the cecostom\ opening, 
thus fixing the cecum to be abdominal 
w^all in the corrected position After the 
resumption of normal bowel evacuations, 
the cecostomy gradually ceases to func- 
tion and the Pezzer catheter may be re- 
ino\ed The opening e\entually closes 
without am further surgical procedure. 

3 Resection of the cecum with adja- 
cent in\ol\ed \iscera is reserved onh for 
far advanced cases Accompanying this 
late stage volvulus, one usual!} finds 
gangrenous areas of the intestinal w^all 
with necrosis The bowel is so devital- 
ized that contamination of the adjacent 
peritoneal surface is usually present. 
Even slight handling and manipulation 
may be disastrous. The only recourse is 


rapid resection of the gangrenous por- 
tion, delivery of the 2 open loops of gut 
outside the abdomen with or without 
tubes. Later, if the patient survives, an 
attempt may be made to effect continuity 
and peritonealization. However, this rad- 
ical procedure results in a mortality of 
50 per cent, according to Jacobsen. 

Cecocolon volvulus is a form of intes- 
tinal obstruction of infrequent occur- 
rence, depending for its mechanism upon 
a mobile cecum with an abnormally long 
mesentery. 

Abortive attacks of torsion may pre- 
cede a severe acute attack, and are usu- 
ally subsequent to periods of constipation 

Rapid and extensive gas formation in 
the involved loop is probably caused by 
the action of colonic anaerobes growdng 
m an oxygen deficient region. 

Other congenital anomalies frequently 
accompany this condition, and should be 
searched for An elevation of the right 
diaphragm was discovered in 1 of the 
cases herewith reported. 

The procedure of choice, if operated 
upon soon enough, is detOTsion, cecos-^ 
tomy, and cecopexy. 

Twtj cases with cecocolon volvulus 
are herewith reported, w'hose course and 
findings closel} resemble those previousl v 
recorded in the literature 

Interposition of Colon During 
Childhood 

Interposition of the colon has been 
repeatedl} observed in adults but has not 
received attention m the pediatric litera- 
ture A Windorfer^^ demonstrates that 
this disorder has theoretical and prac- 
tical interest during childhood The dis- 
order consists in a misplacement of the 
colon between the liver and *the dia- 
phragm The case reported concerns a 
girl, aged 8. The child w^as subjected to 
a pulmonary roentgenoscopy because a 
tuberculin test had been positive. The 
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child had been unsuccessfully treated for 
abdominal pains, which dated back more 
than 4 years The first roentgenogram of 
the lung disclosed an accumulation of air 
under the right diaphragmatic arch. Re- 
peated roentgenography revealed that 
this air space was comparatively large. 
The hepatic resistance could not be felt 
on palpation Roentgenography follow- 
ing a contrast meal finally disclosed the 
interposition of the colon between the 
liver and the diaphragm It was decided 
that this condition was responsible for 
the abdominal pains, from which the 
child had suffered for years In the dif- 
ferential diagnosis of this disorder, con- 
ditions like umbilical colic, appendicitis, 
helminthiasis and ileus have to be consid- 
ered The treatment is rather unsatis- 
factory The acute attack requires the 
Use of spasmolytics and heat Aside from 
restricting bloating foods and those with 
large amounts of cellulose, dietetic meas- 
ures are unnecessary The muscles, par- 
ticularly those of the abdomen and the 
back, should lx* strengthened by suitabk* 
gy mnastics 

Incidence of Diseases of the Colon 

(Observations on the diagnosis and 
treatment of colonic disease, made dur- 
ing the stiicly of 1574 cases of diverticu- 
losis, colitis, dysentery and carcinoma, 
excluding the rectum, has bc‘eii made by 

The value of sigmoidoscopy' and x-ray 
examination is stressed Ptosis of the 
colon is said not to be related to consti- 
pation, but the real disorder is the gen- 
eral loss of nervous and physical tone In 
10 per cent of the patients the complaint 
of constipation was not justified Of 1000 
patients m whom a delay was demon- 
strated, one-half of the colon was in- 
volved ; in one-third of these patients, the 
sigmoid and rectum were involved, and 
in 11 per cent the rectum only. Nearly 


25 per cent of the patients were unaware 
that they were constipated. Failure of 
defecation is not usually due to weakness 
or paralysis of the bowel muscle, but to 
undue drying and hardening of the feces 
and the absence of normal stimulus, or to 
irritation or pain of some local lesion. 
Treatment should be directed toward the 
restoration of normal conditions The 
diagnosis of intestinal autointoxication is 
to be regarded with suspicion, as the true 
condition is usually found to be some 
organic disease. 

An incidence of redundancy of the sig- 
moid, amcninting to 3 per cent, was ob- 
served. It is suggested that the deficient 
shoidening on evacuation during the 
years of constipation may tend to cause 
elongations of the bowel 

Miicomemliranoiis colitis has become 
less common recently, and this may be 
due to the \\ides])read teaching of the 
harm of daily purgation, and the bene- 
ficial effects of better balanced diets In 
ulcerative colitis, most of the bacterio- 
logical inelhods of treatment have proved 
disa])j)()inting 

A ])redivertirular state has been ob- 
served in 132 of 564 consecutive cases of 
diverliculosis This a])pears to be due to 
local spasm of groups of muscular fibers. 
( )l)ser\ations suggest that there is some 
])reeeding ])r()cess, proliably inflamma- 
tory, which determines the site at w'hich 
pouches will develop Diverticula may 
remain (jinescent for years, or until the 
end of life, but occasionally the necks be- 
come inflamed and inflammation spreads 
to the bowel wall Pam, bow'el irregular- 
ity, and backache may result Operative 
intervention is not very often necessary, 
because medical measures frequently re- 
sult in a remission. 

The average age of 64 patients with 
carcinoma of the colon was 62 years The 
sex incidence was 3 men to 1 woman. 
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According to the mode of onset, distri- 
bution was made as follows: 

1. Dowel disturbance, 36 cases. 

2. Pain, 17 cases. 

3. Discomfort in upper abdomen or 
nausea, 11 cases. 

4. Blood in the stool, 11 cases. 

Diverticulitis and carcinoma were 

found together in 6 patients. The tumor 
was excised in 13 patients, and the oper- 
ation was successful in 8, 2 of whom were 
living 10 years later. 

Congenital Megacolon 

A case of Hirschsprung’s disease is 
discussed by R. A Bate,^-^ in which the 
symptoms of congenital hypothyroidism 
were so definite that it is believed that 
the proved pathologic changes of the 2 
diseases justify the assumption that 
Hirschsprung’s disease is caused by con- 
genital hypothyroidism in probably all 
cases and is therefore not a disease but a 
subs\ndrome of hypothyroidism. 

Treatment — In the treatment of con- 
<^enital megacolon. A FnedelB'^ sug- 
.ijebts daily irrigations with physiologic 
solution of sodium chloride at 115° F 
(46 1" C ) In 3 cases, treatment coii- 
Msted of irrigation through a rectal in- 
strument which permitted a controlled 
inflow and outflow The treatment lasted 
from 30 to 90 minutes at first, depending 
on the response of the patient, but never 
less than 20 minutes Seceral gallons of 
solution were used at one time The 
solution was ])repared at the bedside by 
dissoKing the re(tuired amount of salt 
111 a gallon of hot water The irrigations 
were given slowly to avoid distention In 
a few days the patients showed signs of 
improvement Hurry or rough handling 
will frustrate all efforts and aggravate 
the condition While m the 3 cases dis- 
cussed, normal intestinal function has 
been established, no claim can be made 
that all patients wath megacolon can be 


cured. No damage should 1>€ done by 
trying this method first, and those ulti- 
mately requiring a sympathectomy will 
be better prepared by such irrigations. 

Chronic Ulcerative Colitis 

During the years 1925 to 1931 inclu- 
sive, J. A. Bargen and his colleagues^ 
observed 73 patients who had tubercu- 
lous ileocolitis at the Mayo Clinic, ap- 
proximately 500 wFo had amebic colitis, 
129 who had ulcerative colitis of unde- 
termined etiology and 871 w'ho had 
thromboulcerative colitis (of bacterial 
origin). A statistical study of the records 
of the 871 patients who had thrombo- 
ulcerative colitis, followed from 7 to 14 
years after the first observation, show^s 
that the predisposing factors and those 
affecting relapses of the disease are: In- 
fection of the upper part of the respira- 
tory tract, disease of childhood, dietary 
indiscretion, physical and mental fatigue, 
rectal or abdominal surgery’, trauma, 
drastic catharsis, foci of infection wath 
sepsis, exposure, dysentery epidemics 
and pregnancy. This disease may begin 
in an insidious manner Again it may 
come on suddenly’ as a Molent diarrhea 
w’lthout toxic symptoms or it may' start 
m a fulminating fashion associated with 
marked toxemia, fever and all the con- 
comitants of a se\ere septic process. The 
major complications and sequelae of 
thronihoulceratue colitis include polypo- 
sis, stricture, perianal ahscess-fistula, 
arthritis, erythema nodosum, pyoderma 
gangrenosa, jjerforation, hepatic abscess, 
carcinoma, phlebitis, inlis, deafness, 
splenomegalv. nephritis, psychosis, mas- 
si\e hemorrhage, endocarditis and renal 
stones There is no special time of \ear 
in w’hich the disease begins, Imt more 
of the cases had their onset in January, 
February or July than in the other 
months of the year The jirogress of the 
invasion from the rectum tow’ard the 
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cecum is indicative of its destructive 
nature. The mortality (at the time of 
inquiry 19.3 and 12.9 per cent, male and 
female, respectively) associated with this 
destructive infection emphasizes its seri- 
ous nature. Surgical intervention in this 
disease should be limited to complications 
and sequelae. Some of these demand 
wisely chosen surgical measures, both 
from the standpoint of the time of their 
application and from that of the lesion 
present. A person with thromboulcera- 
tive colitis presents a poor surgical risk 
if a surgical attempt must be made to 
relieve another mtercurrent abdominal 
pathologic condition. Complete relief of 
all symptoms and signs of intestinal 
pathologic change occur frequently 
enough to make it urgent that a well- 
ordered regimen be followed without de- 
viation b\' these patient.s for months and 
years. 

Treatment—-!.. K. Ferguson and his 
associate's^** have treated 5 cases of ul- 
cerative colitis In artificial fever, foi 
the production of which they used tlie 
Kettering hvpertheun Hieir method of 
treatment consisted of to 3 hours of 
fe\er between 104'' and lOS*^ F (40' 
and 405" C ) (rectal) 3 times a week 
The number of treatments varied be- 
tween 7 and 17, the average being 12 per 
patient Each patient responded favor- 
abh to fever therapy, the clinical im- 
provement ]M'eceded the im])rovement m 
the proctoscopic appearance In most 
cases, after 3 or 4 treatments the number 
of stools w^as markedly reduced and 
bleeding and tenesmus were less The 
patients’ appetites improved and their 
weights began to increase. In spite of 
the clinical improvement, fever treat- 
ments were continued until the proc- 
toscopic appearance, also had improved, 
except m 1 patient, who refused to have 
more than 7 fever treatments. In this 
patient the appearance of the intestine on 


proctoscopic examination continued to 
improve, in spite of the fact that fever 
treatments were not continued. The use 
of artificial fever in the treatment of 
ulcerative colitis is not regarded as a 
treatment that will produce a permanent 
cure. 

A method of topical application of 
cod-liver oil to the mucosa of the de- 
scending colon, sigmoid and rectum has 
been devised by I. A. Manville The 
apparatus is composed of an ordinary 
paint gun as employed in the application 
of paint by the spray method. The only 
difference is that the nozzle is specially 
designed so that the tip will barely pro- 
trude beyond the end of a sigmoidoscope. 
The air pressure is adjusted by the use 
of an air pressure reduction gauge so 
that It IS barely sufficient to deliver a 
spray at the lip of the nozzle. The pre- 
liminary care of the patient is similar to 
that commonly employed for a proc- 
toscopic or sigmoidoscopic examination 
with llie exception tliat in addition a 
cleansing enema is used 41ie sigmoido- 
scope IS inserted full length, llie nozzle 
of the spray gun is then j'llaced in posi- 
tion and the jiressure is released The 
entire apjiaratus is slowlv wnthdrawn, 
thus leaving a thin coat of cod-hver oil 
applied direcll} to the imicosa If neces- 
sary an oil ( |o oz or 15 cc ) retention 
enema nmy be used at night This method 
C)f treatment of ulcerative colitis substan- 
tiates the results given by Spiegel and 
the technic described is believed to be 
better The few patients who have been 
treated have been distinctly benefited 

Regional Ileitis and Ulcerative 
Colitis — The etiological aspects of re- 
gional ileitis with those of 3 cases of 
ulcerative colitis with lymphogranuloma 
of the large intestine are compared by 
E S. Stafford The clinical history 
in each case is not unlike that of a case 
of regional ileitis, the chief differential 
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point being the presence of a positive 
Frei test. Under the microscope, in the 
last of these 3, the typical lympho- 
granulomatous lesion is present and easily 
differentiated from the nonspecific lesion 
of regional ileitis. The microscopic ap- 
pearance of the lesions in the first 2 cases 
of lymphogranuloma is not strikingly 
different from that of regional ileitis. In 
no case of regional ileitis were any 
tubercle-like structures found. The pres- 
ence of a small foreign body in the third 
case cited is no doubt secondary to ul- 
ceration of the mucosa. In lymphogran- 
uloma, intestinal lesions may occur 
anywhere m the large intestine. No case 
has been observed in the Johns Hopkins 
Hospital, however, in which ulceration 
due to lymphogranuloma has been found 
in the small intestine In the present 
series of 10 cases of regional ileitis the 
Frei test, when carried out, was negative. 

The intestinal lesions due to the virus 
of lymphogranuloma are confined to the 
large intestine, whereas in regional ileitis 
tlie lesions are located in the small in- 
te.stine Many cases have recently been 
reported in which lesioiib were found 
siimiltaneoush in the small and large 
intestines These should be reconsidered, 
in the light of the possibility of dis- 
covering Ivinpho^ranuloma The clinical 
features in the 2 tvpes of cases are simi- 
lar Tlie main points of similarity in 
the clinical course and, to a lesser ex- 
tent. in tlie pathologic picture between 
1} mphogramilonia of the intestine and 
legional ileitis suggest that the lesions 
of the latter are also produced by a virus 
infection. Further work with material 
from regional ileitis must be done to set- 
tle this point. Tuberculosis and amebi- 
asis have both been adequately disposed 
of as possible etiologic factors by earlier 
waiters on this subject 

Tumor-like inflammatory masses in 
the intestine occur most frequently in the 


lower ileum, but a few reports indicate 
that other parts of the gastrointestinal 
tract have been affected. Isolated involve- 
ment of part of the colon is distinctly 
unusual and for this reason T. G. I. 
James^® reports his case of chronic re- 
gional colitis. 

The patient, a male 19 years of age, 
complained of paroxysmal, colicky ab- 
dominal pains of 7 weeks’ duration. He 
had passed bright red blood in the stools 
and had lost considerable w'eight. Upon 
examination, tenderness was elicited in 
the left side of the abdomen where a 
firm, slightly movable mass could be felt. 
X-ray examination with a barium enema 
revealed a narrowing of the gut, which 
involved the distal part of the transverse 
colon, the whole of the descending and 
iliac portions, and the upper part of the 
pelvic colon. At operation, a small 
amount of serous fluid was found in the 
peritoneal cavity. The large gut from 
the distal part of the transverse portion 
to the upper part of the pelvic colon was 
firm and rubbery, and 2 or 3 times the 
normal size. There was a sharp demar- 
cation between the unaffected and the 
diseased portion of the bowel. Resection 
of the affected portion of the large gut 
was performed The specimen removed 
measured 15 inches in length. The lu- 
men was extremely narrow, admitting 
only a medium sized probe . the gut w'all 
was 2 cm in thickness, and the mucous 
membrane showed numerous superficial 
ulcers. Convalescence was uneventful. 

The clinical features emyihasized in this 
case are abdominal pain, loss of weight, 
low-grade fever, anemia, diarrhea, and 
a palpable mass in the abdomen The 
radiological findings were similar to 
those described by Kantor and desig- 
nated as the “string sign.” Pathologically, 
the changes are those of a nonspecific 
granulomatous inflammation associated 
with ulceration of the mucosa and hyper- 
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plastic changes involving all the layers 
of the gut. The treatment indicated is 
resection of the involved section of gut. 
A 2-stage operation may be necessary 
if obstruction exists. 

Case B Q 



Jan,1«}33 Dec ,1933 Dec ,1934 


Case A H 



Jan, 1935 May, 1936 Feb, 1937 


Case S B 


May, 1931 Feb, 1936 May, 1936 

I'lu 1 1 - Spi (..III lit tiu UMiin I’luttU'.- 
>1(1 (iiiii'.i 111 lili lii%t(ii' lit uKU'itii! ^lllIll^ 

( ili.iitt .iiiini.itK I (F .\ M \ , Jan 1, I’llK) 

Right-Sided (Regional) Colitis 

(regional) colitis is a dis- 
ease that has its origin somewhere in 
the colon on the right side It consti- 
tutes alioiit 10 ])er cent of the cases of 
colitis, IS ])rogressue, somewhat less sc- 
verce and shows fewer s])()ntaneoiis cures 
th<in the left-sided t}i)e ddie diseavse, 
winch ma\ hegiii m an\ ])art of the colon 
on the right side, tends to spread up- 
w’ard and downward, and is retarded for 
various periods at the hepatic, splenic, 
and sigmoid flexures 

Medical treatment in the hands of B. 
B Crohn and A. A. Berg^^ has been 
disappointing and they believe that op- 
eration IS indicated in all intractable 


cases. Since the operation that is utilized 
depends entirely upon an anastomosis 
with a healthy sigmoid, it becomes abso- 
lutely imperative to intervene surgically 
whenever the lesion shows a tendency 
to invade the pelvic colon ; this segment 
makes surgery possible 

The operative procedure is divided 
into 2 or 3 stages In the first stage, 
healthy ileum is anastomosed to the sig- 
moid. The sigmoid is divided in a healthy 
area, and its distal end is turned in The 
diseased proximal segment is brought 
out at the upper end of the operative 
wound as a colostomy This permits the 
fecal stream to be sidetracked through 
entirely iKjrmal tissue and the infected 
contents of the involved colon to be dis- 
charged out of the body Following a 
period during which the ])atient is per- 
mitted to build up his strength, a second 
operation is done, at which time the dis- 
eased colon is removed entirely. Occa- 



14 — IiiipKintation ut pioMiii.il cud ol 
ileum into the sijFiuoid ( 

diMsion ot 2 uppei ends ot si}.>moid i losiiie 
ot the distal end ot sijjjmoid h^stidilishincnt 
ot artificial anus in piuMinal end ot sigmoid 
(J A M A , Jan 1, 19^8 ) 

sionally the latter operation has to be 
done m 2 stages. 

As performed, the o])eratiun offers 
these advantages' (1) There is absence 
of shock , (2) the suture lines are guarded 
against infection since the infected con- 
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tents are discharged outside; (3) extir- 
pation of the colon is made possible even 
in debilitated individuals, and (4) the 
continuity of the alimentary tract is 
maintained without a permanent stoma 
in the nature either of an ileostomy or 
of a colostomy. 

Diverticulitis of Colon 

Diverticula occur in all portions of the 
gastrointestinal tract from the esophagus 
to the rectum, but most frequently are 
found in the sigmoid colon. No adequate 
etiological explanation has been offered. 
It would seem, however, that from some 
unknown cause, probably congenital, a 
weakness exists in the intestinal coats 
and by reason of this a pouching of the 
coats takes place when any undue pres- 
sure arises. 

F. W. Rankin and A. E. Grimes-^ 
state that about 5 per cent of cases ex- 
amined by barium enema will show 
diverticula, the vast majority of patients 
are beyond 40 years of age, and sex 
pla\s no part. The presence of diverticula 
causing no complaints is described as 
di\erticulosis With the onset of in- 
flammatory changes the condition is 
designated as diverticulitis Acute, sub- 
acute and chronic diverticulitis are con- 
sidered to be fundainentallv medical 
problems, and the complications of ab- 
scess formation, partial obstruction, 
massive hemorrhage, external or internal 
fistula, and associated inalignancv essen- 
tially surgical 

Uncomplicated cases usually manifest 
themselves In some alteration in bowel 
habit, fre(|uenth constipation, alternating 
with occasional diarrhea There is an 
associated variable degree of pain rang- 
ing from heaviness, fullness, or soreness 
to severe cramps , bleeding is rarely 
profuse and nausea, vomiting palpable 
mass, and stools of reduced caliber will 
be dependent upon the degree of ob- 


struction present. Proctoscopic exami- 
nation is often of great aid but the most 
accurate information is obtained from 
reliable roentgenological studies. The 
principal findings are the rounded knob- 
like projections from the lumen of the 
colon, spasm, and hypermotility. The 
relationship of cancer and diverticulitis 
is only coincidental and it must be re- 
membered that diverticulitis with tume- 
faction may mimic cancer in its gross 
appearance. The diagnosis of the acute 
group perforating into the peritoneal 
cavity without abscess formation is quite 
difficult unless the previous presence of 
the diverticula is known. The condition 
is most frequently diagnosed as acute 
appendicitis or ruptured duodenal ulcer. 

The type of surgical treatment indi- 
cated is determined by the nature of 
the complication requiring surgery. A 
single perforated diverticulum should be 
closed, drains packed around the in- 
volved area and a temporary colostomy 
done Resection may be indicated in the 
perforating type which walls off, and 
forms an abscess which burrow’s to be- 
neath the anterior abdominal wall, re- 
({uires incision and establishes a fistula. 
Where obstruction i^ the mam factor 
where a large immobile maNS is imbedded 
in the pelvns, a colostomy allowed to 
remain open for 6 to 12 months, during 
which time the Elliot treatment can be 
given, seems tlie best procedure to fol- 
low If a vesical fistula is ]iresent, pri- 
mary resection is not ad\isable. There 
should first be a colostomy and bladder 
treatments to clear up infection and 
inflammator}' reaction 

Perforating Lesions of the Colon 

The Roentgenological Diagnosis — 

The treatment and prognosis in tume- 
factive lesions of the large intestine are 
conditioned ])rnnanly on w’hether they 
are of neoplastic or of nonneoplastic na- 
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ture The lesions of the rectum and 
lower sigmoid within reach of the proc- 
toscope are left out of consideration here 
for the reason that no less direct diag- 
nostic method could conceivably be more 
accurate and reliable than the compe- 
tently performed proctoscopic examina- 
tion in the diagnosis of these lesions. 

C F. Dixon and H M. Weber22 show 
that the roentgenological examination 
can be made to reveal the presence of 
any tumefactive lesion of the large in- 
testine, at least as early in its develop- 
ment as it is able to manifest itself by 
clinical signs and symptoms. Such le- 
sions are exhibited roentgenologically by 
producing what is called a filling defect, 
which may be defined as a constant, per- 
sistent subtraction from the normal 
contour. 

Carcinoma of the large intestine is 
manifested roentgenologicall} by signs 
so consistent!} distinctive that they are 
considered to be only slightly less pathog- 
nomonic than the gross morphological 
])icture itself 

d he typical neo])lastic filling detect is 
always confined to a relative!} short in- 
testinal segment, and describes a more or 
less marked, but relativelv jiervious, 
narrowing of the lumen 

Hifferent histological and gross mor- 
phological t}pes of carcinoma present 
different intraluminal relief patterns, but 
the normal relief is always entirely oblit- 
erated Polypoid carcinoma produces a 
marginal filling defect only when ul- 
cerated, in which case the relief pat- 
tern reflects its saucer-like form ; but 
again the granular amorphous character 
of the surface is apparent, broken irregu- 
larly by elevations corresponding to the 
excrescences of carcinomatous substance 
on the surface. Invariably apparent, 
however, and the most telltale feature of 
the neoplastic relief pattern is the abrupt- 
ness with which it is delimited from the 


uninvolved mucosa proximally and dis- 
tally contiguous to it. 

The typical nonneoplastic filling defect 
is best defined as one in which the 
pathognomonic evidences of true neo- 
plasm are lacking. It is essentially a 
constriction of the lumen, embracing 
only a part of 1 of the divisions of the 
large intestine, but it usually is a longer 
defect than the 1 associated with neo- 
plasm. Inflammatory disease in general 
is progressive and to a certain extent 
self-limited, and the gross morphological 
as well as roentgenological appears de- 
pend largely on the stage of development 
at which the lesion is observed. 

The tuberculous, amebic, and the 
streptococcic granulomas are the princi- 
pal examples of this group of inflam- 
matory tumefactions Combined involve- 
ment of the ileum and cecum is com- 
monly seen when an inflammatory tumor 
involves this region, a phenomenon never 
seen with neoplasm unless perforation 
has taken place All of these morpho- 
logical features are reflected faithfully 
in the roentgenological picture 

When the roentgenological examina- 
tion has demonstrated that a tumefactive 
lesion is present, and has offered its 
dependable conclusions about the neo- 
plastic or nonneoplastic nature of the 
tumor, It has made about as great a 
contribution to the final diagnosis as may 
be expected of it There are no funda- 
mentally reliable roentgenological signs 
by which the various etuilogical ty])es of 
inflammatory tumor can 1)e distinguished 
from each other and the final diagnosis 
often, if not usually, reads 'bionneoplas- 
tic tumefaction of indeterminate etiology ” 

The filling defect produced by neo- 
plastic lesions which have perforated or 
which have otherwise been complicated 
by infection looks much more like the 
filling defect of the inflammatory tumors 
than like that of the true neoplasms. Dia- 



ABDOMINAL SURGERY 


681 


critical roentgenological signs of the 
original lesion are not, however, oblit- 
erated beyond the point where roent- 
genological methods fail to reveal them, 
and it is here that familiarity with the 
internal relief of the neoplastic lesion is 
of particular value. 

The fundamental importance of ob- 
taining adequate visualization of the en- 
tire extent of the filling defect, and of 
making a most careful study of the 
structural detail of its internal relief, 
should be obvious. It may be said that 
a dependable roentgenological diagnosis 
of ‘^neoplasm and perforation” can be 
made whenever it occurs, and to confuse 
the condition consistently with the non- 
neoplastic tumefactions is to fail to exact 
the full diagnostic yield of the roentgeno- 
logical examination. 

Surgical Considerations — Clinical 
signs and symptoms, although more in- 
direct, may in certain instances be all 
l)ut pathognomonic, but they are always 
of great value Bargen and Dixon have 
described certain features of perforating 
neoplasm which have been of great diag- 
nostic utiliU One of these is the char- 
acter uf the reaction following the pre- 
operative mtrapentoneal administration 
of a vaccine prepared from bacillus coli 
and streptococci The normal reaction 
in the presence of nonperforating lesions 
of the colon is an elevation of the tem- 
])erdture uf the body from normal to 101 ^ 
to 103' 1"" (3S3" to 3^5" C ) within 
10 to 12 hours A similar reaction seems 
to be evoked bv metastatic lesions in dis- 
tant organs 

The coexistence of infection and neo- 
plasm entails difficulties not encountered 
if the lesion is purely neoplastic or purely 
inflammatorv Whether complicated by 
infection or not, neoplastic lesions de- 
mand radical treatment, yet the very 
presence of infection may seriously im- 


pede the institution of the more radical 
surgical procedures indicated. 

The surgical treatment of diverticulitis 
provides an exemplification of these prin- 
ciples. In many instances this condition 
may be treated satisfactorily without 
surgical intervention. A combination of 
a low-residue dietary regimen, meth- 
ods of applying local heat, and anti- 
spasmodic drugs administered liberally, 
often effects subsidence of the inflam- 
matory process wdthin reasonable limits 
of time. 

The formation of pericolic abscess wnth 
and without extension to adjacent pelvic 
viscera, especially to the urinary bladder, 
with the development of sigmoidovesical 
fistula, are among the more frequent 
complications of diverticulitis. Fecal 
fistula may develop following drainage 
and necessitate surgical treatment such 
as segmental resection. Spontaneous 
closure of the fistula may follow^ estab- 
lishment of a temporary colonic stoma 
without direct attack on the fistula itself. 
After closure of the fistula the continuity 
of the bowel can be re-established. Surgi- 
cal treatment is usually necessary to 
bring about closure of a sigmoidovesical 
fistula. 

In the surgical treatment of intestinal 
tumefactions, it seems worth while to re- 
mark brieflv about the use of intr a peri- 
toneal vaccine preoperatively. Accumu- 
lating experience seems to indicate that 
b\ this means the mortality from in- 
testinal surgery is appreciably reduced 
Intraperitoneal vaccination is therefore 
recommended. If gross examination oc- 
curs during an operation on the intestine, 
the insult to the peritoneum may be too 
great for it to overcome The authors’ 
observations lead to the belief that the 
death rate following removal of perfo- 
rated lesions of the intestine has also 
been reduced as a result of these serums. 
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Experience also indicates that the op- 
erative mortality can be reduced still 
more if some kind of short-circuiting 
operation is carried out before the dis- 
eased segment of intestine is resected. 
Short-circuiting or sidetracking pro- 
cedures are of particular advantage if 
the perforating lesion is situated well 
above the sigmoid colon. As a rule such 
operations are not employable for lesions 
of the sigmoid or lower pelvic colon, 
because, if the greatest care is not exer- 
cised, contamination will occur when the 
lesion is subsequently removed. 

If feasible, perforating lesions of the 
colon are most satisfactorily managed by 
using a short-circuiting procedure as the 
first stage of the operation The use of 
anaerobic serum is recommended only 
tiecause some of the fatal peritoneal in- 
fections following operations on the colon 
ha\e, with apparent justification, been 
attributed to anaerobic microorganisms 

Submucous Lipomas of the Colon 
and Rectum 

V review of the literature 1)\ J Peni- 
herton and (' j McCormack-** revealed 
113 ca^es of Mihmucous lipoma of the 
colon and rectum In of these cases 
the tumor jiroduced sxinptoms Three 
cases m which the condition was treated 
successfully liy ojieration have lieen 
added. Submucous lipomas of the colon 
and rectum affect chiefly women who are 
betw^een 40 and 60 \ears of age The 
tumors are found m the cecum, ascend- 
ing colon, and sigmoid flexure, in the 
order named The condition is rarely 
diagnosed preoperatively ; the most com- 
mon diagnosis is carcinoma and acute 
appendicitis. The symptoms are those of 
intestinal obstruction, and the average 
duration of symptoms is 41 5 months 
The treatment is surgical removal in 1 
stage, if possible, or by means of graded 
procedures. 


Endometriosis of the Colon and Rec- 
tum with Intestinal Obstruction 

As the symptomatology of cancer and 
endometriosis of the large intestines may 
be similar, it is very important to be able 
to differentiate them, preferably before, 
but certainly at operation. R. B. Cattell^^ 
states that it is only thus that one can 
avoid, in cases of endometrial implants of 
the colon and rectum, the more radical 
resections that are essential when deal- 
ing with malignancy. 

Long-standing endometriosis may in- 
volve the sigmoid and rectum to the ex- 
tent of producing gastrointestinal symp- 
toms and intestinal obstruction. Intes- 
tinal symptoms due to this cause were 
present m 17 (16 3 per cent) patients of 
the senes of 104 patients with endo- 
metriosis. 

The diagnosis seldom is made pre- 
operatively, l)ut this condition should be 
suspected w'ben the obstruction is long- 
standing and worse at the time of men- 
struation, wfien there are associated pel- 
vic findings, and when tlie local lesion on 
examination by the sigmoidoscope and 
hanuni enema is not typical of carcinoma 
of the colon (jr rectum TTe condition 
Ctin be recogm/ed at ojicration 

The patients in this senes have been 
divided into 3 groups Tliose with rec- 
tovaginal involveuK^nt , tliose with diffuse 
involvement of the rectosigmoid and rec- 
tum, and tluise with discrete endometri- 
oma of the sigmoid 

Because of the complicating intestinal 
involvement, the operative treatment 
must be directed not only to the ovaries 
but also to the intestinal lesions. Resec- 
tion of the sigmoid was ])erformed on 3 
patients who had discrete endometrioma 
of the sigmoid, but resection has not been 
considered necessary m cases of the dif- 
fuse type. Because of the seriousness of 
endometriosis with intestinal involvement, 
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removal of the ovaries is recommended 
m such cases. The end results have been 
satisfactory in this senes. Six cases are 
reported illustrating the different types 
of endometriosis of the sigmoid and 
rectum. 

Carcinoma of the Colon 

Clinical Aspects and Therapy — 

H. Finsterer^^ is able to confirm the 
assertion made by Mickulicz, that car- 
cmoma of the large bowel is relatively 
benign. For this reason an effort to 
reduce further the operative mortality is 
completely justified. The author oper- 
ated upon 226 cases himself and these 
were studied for their results. The desire 
for early operation w’as not fulfilled ; 24 8 
per cent of the patients already had 
developed acute intestinal obstruction, 
and the remainder had had complaints 
on the average of about 10 months' dura- 
tion. For the early recognition of the 
condition the most important thing is to 
think of the possibility of carcinoma and 
not to allow oneself to be steered into 
false conclusions by isolated symptoms 
of the disease that may make their ap- 
pearance at the lieginnmg. ( )ne of these 
sMiiplonis is the painful inflation of the 
cecum and ascending colon, which even 
in carcinoma of the left half of the large 
intestine not mfreqiientl} may lead to a 
mistaken diagnosis of a])peiidRitis 

'khe ap])earance of chronic constipa- 
tion should be suspected as a sign of 
carcinoma in ever\ ])erson o\er 40 \ears 
of age \lso the colic-Iike jiaiiis which 
in inan\ instances are most jiredominant 
in the right half of the abdomen do not 
alwa\s signify appendicitis A palpable 
tumor is to be regarded as a late finding 
As so(jn as the suspicion of a carcinoma 
arises, the practitioner must make the 
diagnosis certain by all the clinical meth- 
ods of examination which are at his dis- 
posal In addition to rectosigmoidoscopy 


and the barium enema including the film 
of the emptied bowel, the contrast meal 
is also indicated. One must guard against 
the false diagnosis of “spasm." The lat- 
ter is present only if the constriction in 
question disappears upon the administra- 
tion of atropine. A negative x-ray find- 
ing should not quiet all suspicion. If the 
diagnosis still remains uncertain, then an 
exploratory laporotomy is indicated. 

The contraindications for radical op- 
eration should not be carried too far, 
the extension of the carcinoma to the 
small intestine or its mesentenum should 
not without further complications be a 
contraindication to radical operation. 
Furthermore, there is only a slightly 
higher operative mortality in patients 
over 60 years. In view^ of these consid- 
erations, the author sets the operabilit} 
in his cases as wide as 79 per cent. 

The operative procedures w'ere divided 
as follows: 179 (79 2 per cent) were 
resections, 30 (13.2 per cent ) colosto- 
mies, and 17 (7 5 per cent) enteroanas- 
tonioses The immediate mortality fol- 
lowing operation depends prunanl\ upon 
the condition of the fxitient The highest 
mortality, 30 2 per cent, occurred m the 
case.s presenting acute intestinal obstruc- 
tion which could be treated only by cecos- 
tonn at first Since this jirocedure was 
earned uiit pnmaril} under local anes- 
thesia, the ver\ k^w murtalit} of S3 ]>er 
cent explains itself The intestinal resec- 
tion which was ])erforme(l after complete 
emptying of the bowel was later modified 
with a closing of the \entral anus, so that 
a 3-stage resection was evolved which 
Yielded a niortaht\ of 13 per cent. It is 
only 111 intesiinal ohstriiction caused In 
carcinoma of the riglil half of the large 
intestines that the typical marsupiali7<i- 
tion of the carcinoma is recommended 
If there is no acute obstruction, then it 
is possible to carrv out, other circum- 
stances permitting, a 1 -stage operation 
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in carcinoma on the right side, but in 
carcinoma on the left side it is practically 
always necessary to perform the 2-stage 
resection, m which the side-to-side anas- 
tomosis is employed almost exclusively. 
The 1-stage resection gave a mortality 
of 26 per cent in carcinoma of the right 
half of the large bowel, and a mortality 
of 30 per cent in carcinoma involving the 
left portion of the large bowel. 

In stenosing carcinoma the 3-stage 
resection, giving a mortality of 23.3 per 
cent, is the method of choice. In this 
respect only 3 of the 7 deaths were 
directly related to the method of opera- 
tion used. The entire series of 3-stage 
resections m cases with and without in- 
testinal obstruction showed a total mor- 
tality of 18.8 per cent In general, the 
local anesthesia was of the most signifi- 
cance in explaining this result, as it pre- 
\ents intestinal at(jny and pulmonar\ 
complications, permits older individuals 
to be subjected to o])eration, and allows 
mure time for the performance of the 
opti^ration Clencral anesthesia makes 
lapid operation necessarv and thus tends 
to limit the extent of the procedure The 
exaluation of the end results is based 
iijxju 96 cases operated upon at least 5 
\ears pre\iuusly and in w^hich the diag- 
nosis was substantiated histologically. Of 
all of tile patients in wiiom resection was 
done, 43.7 per cent, or 57 S per cent of 
tliose discharged as cured, remained free 
from recurrence for more than 5 years. 
Of the patients with carcinoma on the 
right side, 51 3 per cent and of those 
wnth carcinoma on the left side, 38 9 per 
cent w^ere cured 

Carcinoma of the Rectum and 
Rectosigmoid 

The origin and spread of cancer of the 
rectum is outlined by C. Gordon- 
Watson.^^ There is considerable evi- 
dence to show that in the large intestine, 


hyperplasia, followed by adenoma and 
then by carcinoma, is a common sequence 
of events, and it is open to doubt if an 
epithelial tumor in this region is ever 
malignant in its earliest stage. It is not 
unreasonable to assume that cancer does 
not develop in this area without evidence 
of prior hyperplastic changes. In its 
earliest stages, cancer of the rectum be- 
gins as a proliferation of epithelium, pro- 
truding to a greater or lesser extent into 
the lumen, whether the malignant process 
commences in a level portion of mucosa 
(if it ever does), in a patch of hyper- 
plasia, or in a sessile or pedunculated 
adenoma. The surface of the growth en- 
larges by marginal increase, and its depth 
increases by infiltration Classification of 
rectal cancer into ‘^protuberant’’ and 
“ulcerating” cancers is apt to be mis- 
leading since these are nut different types 
but different stages. No constant rela- 
tionship exists between the extent of sur- 
face growth and the extent of deep 
infiltration. 

In the condition known as j)ol}p(>sis 
mtestmalis or adenomatosis, wdiich is 
generally a familial disease occurring m 
young peoi)le, it ma_\ be stated that malig- 
nant disease mvanabl} coiiijiletes the 
picture m those whio fail to succumb from 
repeated hemorrhages or who have not 
been saved by total colectomy 

It IS only to be exjiected that localized 
adenomatosis, as distinct from diffuse 
adenomatosis, would show’ the same tend- 
ency toward transition from l^enignancy 
to malignancy, and there is abundant 
clinical and pathological evidence in sup- 
port of this. Multiple malignant tumors 
of the rectum or colon are occasionally 
found, but they are seldom found with- 
out the coexistence of adenomas. 

Numerous observations suggest that 
when a very early growth is found the 
whole area is potentially malignant, and 
that the removal of 1 malignant tumor 
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may stimulate further malignant change. 
If we can accept this theor>% then a 
local removal as distinct from resection 
for even very early growths seems to be 
contraindicated. It requires some cou- 
rage, however, to advise radical surgery 
for a small malignant adenoma. When 
a colostomy is carried out as a prelimi- 
nary to excision of a malignant growth 
of the rectum, it is not uncommon to 
meet with adenomas in the pelvic colon, 
and sometimes even with an early car- 
cinoma. 

The general rule that lymphatic spread 
does not occur until the growth has 
broken through the rectal wall must be 
accepted. When lymphatic spread has 
occurred, statistics of perineal excisions 
show that however extensive the surgical 
procedure, the odds against a patient’s 
surviving for 5 years are 5 to 1. In 
every case, the regional nodes lying 
against the deep surface of the growth 
or just above it are invaded in the first 
instance, and then invasion follows the 
glands along the superior hemorrhoidal 
vessels upward, usually in an orderly 
manner, to the inferior mesenteric group 
In the cases of patients who are be3’ond 
the reach of surgical cure, and in wdiom 
the superior hemorrhoidal and inferior 
mesenteric nodes are obstructed bv ex- 
tensi\e metastases, cancer cells may be 
found in the middle hemorrhoidal areas. 
Wlien this happens, the iliac glands ulti- 
matelv become in\ol\ed There is no 
tendenc} of the hnqihatic invasion to 
spread from the inferior mesenteric 
chain, against the l\mphatic current, 
along the paracolic vessels which dram 
the pelvic colon Glandular metastasis 
usually progresses at a slow' rate, and 
the surgeon is encouraged to attack 
growths that are obviously advanced, 
because he know's that e\en though 
lymphatic invasion has begun there is 
more often than not a considerable lapse 
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of time before dissemination goes beyond 
the limit of radical excision. 

It is dear from the high survival rates 
among early cases without lymphatic 
spread that venous metastasis does not 
often precede lymphatic invasion, but, 
on very rare occasions, an undetected 
metastasis in the liver is a factor which 
upsets statistics. 

Diagnosis — Cancer of the rectum can 
be diagnosed accurately. It is usually of 
low' malignancy, slow* to metastasize, 
more or less accessible, and hence, amen- 
able to surgical extirpation. P. H. T, 
Thorlakson and A. \\' S Hay^'*' stress 
the frequency with which malignant de- 
generation occurs in polyps of the large 
bowel. The diagnosis of carcinoma in 
the terminal portion of the large bowel 
is best made hy feeling and seeing the 
growth, but any disease w'hich produces 
an ulcer, a mass, a stricture, or which 
is characterized by the passage of blood 
or mucus, must be considered in the 
differential diagnosis of cancer. The 
most difficult problem m differential diag- 
nosis is presented by cases of divertic- 
ulitis involving the lower sigmoid, of 
w'hich about 10 ])er cent may become 
malignant 

Treatment— In both rectal and rec- 
tosigmoid cancer, adequate tieatment de- 
mands complete abdominoperineal 
excision of the rectum and the lower 
sigmoid colon. In complete obstruc- 
tion, the primary re(|uisite is relief of the 
obstruction The authors recommend 
cecostomy m cases of c< unplete obstruc- 
tion, and permanent inguinal colos- 
tomy in cases which are not so severe 
This is generallv follow'ed b\ prolonged 
medical care to decrease the operati\c 
risk Prior to operation, peritoneal vac- 
cination is carried out 

The essential principle of all the ab- 
dominoperineal operations includes re- 
moval of the entire anus, rectum, ischio- 
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I'ectal fat, levator aiii, retrorectal tissues, 
mesosigmoid, and the lower colon. 
Nothing short of this will succeed in 
removing all of the structures that may 
conceivably be involved in the extension 
of the growth This procedure, which is 
described in detail, was attended by an 
operative mortality of 1 1 3 per cent in 44 
operated cases. 


rectum can be kept dilated. Whether or 
not this method is more than palliative 
is still open to question. 

Operation On a Defunctive and 
Distal Colon — H. Devine^® describes 
a defunctional distal colon as one which 
has been completely disconnected from 
the alimentary canal so that it cannot 
be soiled in any way by even the smallest 



j-jjL. 1 5 “I)i<ij 4 r«nnm<itic section to sliow tlit. 2 cut ends ot the bowel u;) tlnouj.i;h the 

small oiRiuims 1)\ the Koeliei i lamp^, <in(l the main wound sutuied Inset shows ])osition ot inuscle 
111 ulation to the ends ot the bowel (Suij.tei\ ^ IPs 193(S ) 


Perineal excision and electrocoagu- 
lation are reserved for early cascb, or 
ftjr causes complicated In various degen- 
erative diseases which make for ])oor 
operative risks Ten patients were treated 
In this method, with but I requiring 
a iiermaneiit colostomy Under spinal 
anesthesia, the tunKU" is exposed tliruugh 
a bakchte proctoscope and progressively 
coagulated until the soft tissue is reached 
Great care must be exercised to avoid 
injury of the adjacent tissues It is 
generally necessary to divide the treat- 
ment into 2, 3, or 4 stages If the 
tumor is at all extensive, a postoperative 
stricture always occurs, but generally the 


(juantit) of feces, from whicli tlie fecal 
contents ha\e bc^en washed out, and 
wdiich has been allowed to remain func- 
tionless until the bacterial content has 
been considerabl} reducecl, ddie 2 im- 
portant requirements in operating on the 
defunctioned distal colon are (1) that 
the operation is carried out under favor- 
able conditions, m the absence of scjitic 
feces, functionless, collapsed and re- 
tracted colonic walls, and low bacterial 
content; and (2) that tlie wound m the 
intestine is allowed to lieal under these 
conditions. The author has been alile to 
carry out end-to-end or side-to-side anas- 
tomoses in old and debilitated cancerous 
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patients ; to remove almost the whole of 
the sigmoid in inflammatory diverticular 
tumor, and eventually join the upper 
part of the sigmoid to the upper part 
of the rectum; to remove carcinomas of 
the lower end of the sigmoid, and anasto- 
mose the middle of the sigmoid to the 
divided rectum ; to remove inflammatory 


carcinoma of the sigmoid ; and the sur- 
gery of innocent affections, which com- 
prise inflammatory diverticular tumors 
with their complications, rectovesical fis- 
tulas, single or multiple adenoma of the 
sigmoid, and endometrioma of the lower 
part of the sigmoid or the rectosigmoid 
junction. Complete defunctioning of the 



Fig 16 — Diagram showing the enterotonie applieil For diagrammatic purposes the abdom- 
inal wall in the drawing is considereil transparent ami the spur semisectional fSurgerv 3 165, 
1938 ) 


duerticular tumors of the sigmoid, 
which by the ordinari methods of opera- 
ting w’ould be quite irremovable ; to re- 
more a series of innocent adenomas of the 
sigmoid by slitting it longitudinally, dis- 
secting the adenomas out of the mucous 
membrane, and then closing the lumen 
of the bow el ; and to cure the recto- 
vesical fistula arising from diverticulitis 
of the sigmoid. 

In the surgery of the distal colon, there 
are 2 mam fields : The surgery of malig- 
nant conditions, the mam one of which is 


distal colon, especially when it is pre- 
pared by daily larage. e\en if it be for 
the short period of a month, brings about 
such a profound change m the pathogen- 
icit) of the bowel contents and in the 
walls, that the mortality rate of opera- 
tions m the carcinomatous colon is 
greatlr reduced. The short period of de- 
functionmg improves not only the local 
resistance of the patient’s colonic tissues, 
but also the patient’s general resistance 
The method of operation on the de- 
functioned colon involves the following: 
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Preliminary exploration oj the abdo- 
men. The main object of the explora- 
tion IS to make an examination of the 
growth and of any glandular involve- 
ment with a view to its operability, and 
to ascertain if there is any metastatic 
spread of the growth, which would pro- 
hibit its radical removal. 

The construction of the disconnecting 
anus. In regard to the disconnecting 
anus, there are 4 requirements : (a) 
That it should completely disconnect; 
(b) that It should be more or less con- 
tinent , (r j that it should be situated well 
away from the area of the operation. 
The first is obtained by dividing the 
bowel and implanting the divided ends 
into separate openings in the abdominal 
wall. (Fig 15) : the second, by making 
a small fistula-hke anus at the beginning 
of tlie transverse colon wath an opening 
so small that it can be easily occluded, 
the third, 1)\ combining the small fistu- 
lous anus with a third, b} combining the 
small fistulous cinus wath a very long 
spui , and tlie fouith, In making the dis- 
connection in the ui)])er iiglit part of the 
ahdoinen at eithei the jiroMinal jiart of 
the transverse colon or the hejiatic 
flexure 

Preparation of the culudcd disfal 
(olon The contents of the distal colon 
are w^ashed out, if ])ossible, from the ab- 
dominal fistula It nia_\ also be found 
necessain to wash out the rectum from 
below the growth, l^avage wnth antisep- 
tic solution helps to dimmish the bac- 
terial content The longer the distal 
colon has been defunctioned, the lower 
tlie bacterial content is found to be and 
the better the local condition. In benign 
conditions, such as a diverticular tumor 
or the complications arising from it, 
operation may be delayed for 12 months. 
In malignant conditions the bowel can- 
not be defunctioned for more than a 
month. 


Closure of the disconnecting anus. The 
closure of the small disconnecting anus 
is very simple. A very long enterotome 
with a narrow, almost cutting, gener- 
ously bevelled edge is used Its length 
makes a very deep opening in the long 
spur. A connection can be made be- 
tween the proximal and the distal seg- 
ment in a few days (Fig 16) 

Types of operation In the defunc- 
tioned distal colon, which is quiescent, 
retracted, and clean, it is possible safely 
to perform an orthodox sutured anasto- 
mosis; and It is still possible to do so 
even when the segments of bowel to be 
anastomosed are incompletely peritoneal- 
ized, or when the disparity in their cali- 
ber IS great The use of a sutured anas- 
tomosis 111 the case of carcinoma of the 
upjier and lower parts of the sigmoid 
IS of great advantage, for the requisite 
amount of bowel winch should be re- 
moved with the carcinoma and the proper 
amount of ])ei taming mesenteric leaf 
can be critically estimated and then 
removed, an advantage which does not 
olitaiii in operations on the princijiles of 
Paul, Mikulic/, and others In growths 
in the lowei third of the sigmoid this 
method of operating on the defunctioned 
colon IS valuable In this situation, any 
0 ])erative methods liased on tlvc jirinciple 
(;f r^iul cannot lie satisfactorily carried 
out because the} do not ])ermit an ade- 
quate resection of the mesenteric leaf and 
they do not allow sufficient removal of 
the bowel on tlie rectal side of the 
growth When, Ik )w ever, the operation 
is carried c)ut on a defunctioned bowel, 
the proper amount of the sigmoid and 
upper part of the rectum with the corre- 
sponding part of the mesenteric leaf can 
be resected, and, with every prospect of 
success and very little danger, the sig- 
moid can be anastomosed to the divided 
rectum When the repair of this rectosig- 
moid anastomosis takes place in a defunc- 
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tioned colon, the incomplete peritoneal- 
ization of the rectum does not mar the 
eventual successful healing of the anas- 
tomosis. 

In some cases of rectosigmoid resec- 
tion, a sutured anastomosis between the 
sigmoid and the stump of the rectum 


connected and drawn through an opening 
which is made in this rectal pouch, the 
sphincter of which is divided. As the 
sigmoid is functionless and the rectum 
patulous from the division of the sphinc- 
ter ani, there is no more danger from 
this “telescopic” operation than from 



Fig 17 — Shows diagrammatical^ the cut end of the sigmoid telescoped into the rectal pouch 
\ few sutures connect the peritoneum of the sigmoid to the peritoneum cocering the rectal pouch, 
so that as the sigmoid is drawn down, peritoneal surface becomes applied to peritoneal surtace 
1, indicates ring of skin around an artificial anus sutured to rubber tube, B, slotted tube fixed in 
I)osition with a safet> pm, used to keep the anastomosis in position and to drain the rectal pouch , 
( , gaiue and safet\ pin which prevent the tube trom going up ( Surgerv 1 165 1^38 ) 


cannot be made because of mechanical 
di^iahilities This happens m fat people, 
in males with narrow pelves, and in 
patients wnth a small or short rectal 
stump. In circumstances such as these 
the rectal stump may be closed, the 
peritoneum sutured over it and the di- 
vided end of the sigmoid implanted into 
the abdominal wall. Then at a later stage, 
when the peritoneum has become ‘'glued'’ 
onto the rectum, the sigmoid may be dis- 


drawing the sigmoid on to the surface 
of the abdominal w'all to make an ordi- 
nary abdominal artificial anus (Fig 17). 

The method is applicable particularly 
in serious cases of carcinoma of the 
lower end of the sigmoid. The tele- 
scopic anastomosis can be delajed for 
from 6 to 12 months, w’hen the patient 
wdll ha\e greatl\ improved in health as a 
result of the removal of the malignant 
growth and when the circulation of the 
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rectal stump, which is sometimes dis- 
turbed in these cases, will have improved. 


DUODENUM 
Duodenal Diaphragm 

Intrinsic malformations of the duo- 
denum due to diaphragmatic lesions are 
discussed by E. G. Krieg^® Twenty 
cases have been reported in the litera- 
ture, to which 1 is added. 

A clinical differentiation between duo- 
denal diaphragm and areas of stenosis 


cases. The treatment is surgical. Duo- 
denojejunostomy is preferable to gas- 
trojejunostomy Nonabsorbable sutures 
are advisable. 

The lesion cannot be detected without 
opening the lumen of the gut. The only 
clue to its presence is a dilated proximal 
segment. 

Megaduodenum 

Considerable uncertainty still sur- 
rounds the conditions of megadiiodenum 
The term itself merely implies an en- 
largement, an increased capacity of the 



is — I) ici\\ni>^s illustiating j'oissnei’s cla'^sification ot nittinsu duotlenal nbilfoi in<itujns 
(Ann Sinjif 106 ^3. 1^37) 


and <itu‘sia cannot be made in the first 
weeks of life because the clinical ])ic~ 
tures ina} be identical Later a more 
flefimte diagnosis can he made \t all 
ages, x-ia\ studies aid the clinical hiid- 
mgs In the correction (d* these lesions, 
certain technical considerations iinjirove 
the result obtained 

Diaphragmatic obstructions may be en- 
countered throughout life The earliest 
age reported was that of a still-born in- 
fant, and the oldest 70 In contrast, the 
])atients with stenosis rarely live more 
than 4 weeks Clinically, the symptoms 
of the condition are those of pyloric 
obstruction, and they may be acute or 
chronic. Pam in the upper quadrant is 
present in most cases. Constipation is 
present in varying degree. Visible peris- 
talsis IS present in 25 per cent of the 


dnodemim, without rc‘fcr(‘nc(‘ to the 
causes of the condition J Nordentoft'*^^ 
])omts out that these causes may he 
extrinsic or intrinsic Without doubt 
an\ disorders or abnoi niahtics in any of 
the main widelv different organs closely 
surrounding the duodenum may affect 
the anatom} and ph\su)log\ of that or- 
gan itself. Besides this, abnorinahties in 
the duodenum itself, congenital or ac- 
quired, may cause jiathological dilatation 
of the organ The most frequent and 
best known cause of megadiiodenum is 
duodenal stenosis, either congenital or of 
later development on a jiathological 
basis 

Two cases of megaduodentim are re- 
ported by the author from observations 
made by him at the State Hospital in 
Copenhagen. The first of these was one 
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of true duodenal stenosis due to congeni- 
tal organic malformation. The patient, 
a girl of 2 years, was admitted to the 
hospital with a history of copious, in- 
tense vomiting since birth. Usually the 
vomiting would occur a long time after 
a meal. For instance, carrots would be 
ejected about 5 days after ingestion. 
Almost any food given her would be 
ejected, even oatmeal soup. Naturally 
she was thin and of slender build. Roent- 
genological examination showed the duo- 
denum to be much enlarged with sten- 
osis at the junction of the duodenum 
and the jejunum. Operative findings dis- 
closed an enormous duodenum v^ith 
thick, gray, hypertrophic walls. The cir- 
cumference of the duodenum was about 
the same as that of the stomach The 
pathogenetic conditions could not be de- 
termined with certainty. Duodenojejun- 
ostomy was performed with salutary 
results The operation failed to reveal 
any stricture, tliough both the previous 
histor} and the clinical picture sug- 
mested It Moreen er, the roentgenologi- 
cal examination had shown a canalicular 
constriction at the junction of the duo- 
denum and the jejunum. 

The second case reported b\ the 
author was one of niegadiiodenuin in 
which no positne cause for the existence 
of the condition could be demonstrated. 
Clinicall} the picture was \er\ different 
from tliat of the first case Tlie patient, 
a }oung man of 23 \ears, Iiad been suf- 
fering from ])erio(Iical ])ressure jiaiiis in 
tile epigastrium since childhood, but 
ne\ er w ith \ < uniting R( )entgenological 
examination showed a greatlx dilated 
duodenum, simulating the stomach in 
size In this instance no stenosis could 
be detected ( )perati\e findings disclosed 
a strongly distended duodenum em- 
bedded in a close network of adhesions 
Nothing could be demonstrated, huw’- 
ever, wdiich would reasonably explain the 


cause of the condition. Stenosis could 
not be demonstrated, while the numerous 
adhesions betw^een the duodenum and the 
surrounding tissues could be regarded as 
secondary changes. The duodenojejun- 
ostomy gave excellent results. This was, 
certainly, a case of megaduodenum of 
doubtful origin. 

The author points out that in all prob- 
ability all transitions may be found, from 
verj" slight enlargement to extreme dila- 
tation, wdth a surprising absence of symp- 
toms. With so much uncertainty still 
surrounding the condition of megaduo- 
denum, it becomes imperative that all 
cases be studied with great care. The 
roentgenological diagnosis, wfith observa- 
tions especially as to motility, is of great 
value ; stenosis can sometimes be demon- 
strated by it ; w^hereas experience has 
shown that it is frequently difficult, or 
even impossible, to discover the cause 
of megaduodenum by operation. The 
condition of the stomach also should 
be observed with a view* to the possible 
detection of any disorder w’hich might 
possibly aflPect the ner\e supply of the 
duodenum. 

Duodenitis 

DiKxlenitis inubt he dififerentiated from 
duodenal ulcer, gall-bladder disease, pan- 
creatitis, appendicitis, and C(ditis. In 1934 
Kirklm described an x-ra\ examination 
which ma\ show pathognomonic find- 
ings 

The senes of cases reported hv (j 
Garr\'»i comprised 20 of simple duoden- 
itis, \erified hy operation and by micro- 
scopic examination of excised tissues 
The diagnosis w^as not made preopera- 
tnely in aiy\ of the cases. Thirteen w^ere 
diagnosed erroneouslv as duodenal ulcer, 
and the remainder as gall-bladder dis- 
ease, ap[)endicilis, and colitis. 

Treatment — In discussing the surgi- 
cal treatment, emphasis should be placed 
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upon the fact that duodenitis is essen- 
tially a medical condition and surgery 
is utilized only in those cases in which 
medical measures have been of no avail. 
The author’s experience with gastroent- 
erostomy has been unsatisfactory. This 
operation was done in 13 cases with 
good results in only 3. Five are described 
in detail. 

In the discussion, emphasis is placed 
upon the similarity of microscopic find- 
ings in duodenitis to those found in 
appendicitis 'Tn both conditions the 
mucosa is only lightly affected while the 
intensity of the process is confined 
largely to the muscular coats.” The in- 
tensity of the process is largely confined 
to the muscular coats and varies from a 
very moderate degree to a very intense 
degree in which there is almost a phleg- 
monous inflammation of the duodenal 
muscularis 

Tlie cases reported show the dispro- 
])orti()n l)etv\een the s\mptoms and the 
anatomical flndings. The severest clin- 
ical manifestations are often found m 
conjunction with insignificant operative 
flndings Linder these circumstances the 
surgeon rinds himself in a jiredicament 
about the correct diagnosis and the 
pro])er procedure to follow Tt is im- 
portant, therefore, to establish as far as 
possible an accurate diagnosis preopera- 
tively Once the diagnosis of duodenitis 
IS established, the only recamrse left for 
obstinate cases refusing all internal 
therapy is (jperation It appears to the 
author that gastroduodenal resection 
should be the method of choice 

The Problem of Duodenal Ulcer 

The literature concerning duodenal ul- 
cer is so voluminous each year and so 
many of its aspects are controversial 
that a review and evaluation of the prob- 
lem occasionally seems indicated. 


O. T. Clagett, K. R. Trueman and W. 
Walters^^ state that most writers now 
agree that the term ‘'peptic ulcer” should 
be discarded and that in any discussion 
very careful distinction should be drawn 
between the terms "duodenal” and "gas- 
tric” ulcer. These 2 lesions are dissimi- 
lar biologically, physiologically, and 
pathologically. For example, Walton has 
stated that approximately 10 per cent of 
gastric ulcers become cancerous and that 
approximately 20 per cent of cancers of 
the stomach originate from gastric ulcers, 
whereas a primary duodenal ulcer rarely 
if ever undergoes malignant change 
From the standpoint of treatment an es- 
sential difference also exists. In resec- 
tion for gastric ulcer relative achlorhy- 
dria almost invariably follows the Polya 
and Billroth 1 procedures and recurrence 
practicalh^ never takes place On the 
other hand, Klein, Aschner and Crohn 
have re])urted that relative achlorhydria 
results in from only 60 to 70 per cent 
of the cases following the Polya opera- 
tion, and Walters and Wolff in a])proxi- 
inatel} 25 per cent following the Bill- 
roth I resection foi duodenal ulcer 
(Jraham has said, 'fliiuch harm, confu- 
sion, and disastrous thcrajw” conic from 
considering these 2 conditions as a single 
entiU 

Medical treatment has become estab- 
lished on a firmer basis and, with greater 
experience and better diagnostic tests, it 
has been possible to determine more ac- 
curately which patients will respond best 
to medical treatment The surgical indi- 
cations for the treatment of duodenal 
ulcer are also better apjireciated and 
there is a definite tendency to suit the 
surgical procedure to the individual pa- 
tient. The indications for partial gas- 
trectomy for duodenal nicer are also be- 
coming clearer. There has likewise been 
much controversy concerning the sub- 
ject of bleeding duodenal ulcer, but from 
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these numerous, almost diametrically op- 
p6sed opinions there has developed 
sounder judgment of the indications for, 
and the value of, the various types of 
treatment. 

Gage and his associates have pointed 
out that the most important factors in the 
causation and persistence of peptic ulcer 
are : ( 1 ) The inherent constitutional pre- 
disposition to form ulcer, that is, the 
ulcer diathesis; (2) the tissue suscepti- 
bility to ulcer, and (3) the increased 
gastric acidity because there is probably 
little that can be done to change the 
inherent predisposition and the suscepti- 
bility of the tissues. This attitude is 
definitely sound, and just as gastric acid- 
ity must be controlled to heal an ulcer, 
it must continue to be controlled to pre- 
vent recurrence after healing by any 
form of treatment, medical or surgical. 
That certain individuals from certain lo- 
calities have a greater predisposition to 
peptic ulcer or a greater tissue suscepti- 
bility to ulceration is true beyond a 
doubt. It is unfortunate that we have 
no definite method of measuring this pre- 
disposition in tissue susceptibility. Such 
a method would be of inestimable value 
m determining the therapeutic procedure 
to be carried out in a given case. With- 
out such a method one must depend on 
a careful clinical study and anahsis of 
the case, considering the gastric acid 
values and the roentgenological and gas- 
troscopic reports 

In summarizing, the problem of treat- 
ment of duodenal ulcer is still unsolved. 
No methods of treatment have been ad- 
vanced that uniformly control gastric 
acidity in ever} case. Statistics seem to 
be of small avail in consideration of the 
individual case, and each patient must 
be treated according to the merits of his 
individual case and all the factors relat- 
ing to it. Recurrence of ulceration in 
every case means that : ( 1 ) Gastric acid- 


ity has not been adequately controlled; 
or (2) the patient is constitutionally pre- 
disposed to peptic ulcer and has a marked 
tissue susceptibility to ulceration. Tissue 
resistance to inflammation and ulcera- 
tion from the hydrochloric acid of gastric 
secretion is what the successful surgical 
treatment of duodenal ulcer depends on, 
for if the tissue is resistant to hydro- 
chloric acid, the patient will have a good 
result from the recognized types of sur- 
gical procedures without recurring ul- 
ceration; whereas if the tissue is sus- 
ceptible to ulceration and if hydrochloric 
acid continues to come in contact with 
such susceptible tissues, ulceration will 
recur. Unfortunately there is no way 
at present to measure tissue resistance 
to acid gastric secretion. 

Acute Massive Hemorrhage from 
the Upper Gastrointestinal Tract 

Few conditions create more uncer- 
tainty and alarm than the rapid loss of 
large quantities of blood from the gastro- 
intestinal tract. The patient with little 
or no nausea may suddenly vomit a 
basinful of blood, or upon a sudden de- 
sire to defecate may yield a large liquid 
stool tarr\ black or even showing bright 
red blood. He ma} exhibit varying de- 
grees of shock with pallor, sweating, 
restles.sness. and rapid pulse. 

In a previous study of 371 bleeding 
duodenal ulcers occurring over a 10-year 
period at the Alassachusetts General 
Hospital A. W'. Allen^3 found that 22 6 
per cent of the patients had hemateinesis 
onlv , 38 3 per cent had inelena only, and 
39 1 per cent had both hematemesis and 
melena While the most frequent source 
of such massive hemorrhage from the 
upper gastrointestinal tract is the duo- 
denal ulcer, there are several other types 
of lesions which produce the same pic- 
ture. These are gastric ulcer, gastric 
carcinoma, gastrojejunal ulcer, esopha- 



694 


SURGERY 


geal varices, leiomyosarcoma, and hyper- 
trophic gastritis. 

During a 10-year period, the diagnosis 
of duodenal ulcer was made in 1002 ward 
patients. Of this number, 390 had gross 
bleeding while under observation. 
Ninety-four bled profusely, in sufficient 
amounts to produce shock and acute 
anemia. Forty-eight were classed as 
severe bleeders. All these patients were 
found to have a red blood count below 
3,000,000 and hemoglobin below 70 per 
cent. Thirteen of these patients bled to 
death. In an analysis of the cause of 
fatal bleeding, the writer found that the 
age of the patient was a most important 
factor. Thus in 90 patients who were 
under 50 years of age and who bled 
profusely, only 4 died. Among 42 pa- 
tients OAer 50 years of age, 14, or ex- 
actly one-tliird, died of hemorrhage. 
Further, it found that if operation 
was dela\ed for a Aveek or more m a 
jiatient continuing to bleed either con- 
^tantly or repeated!) every day or 2, he 
was not s<i\e(l 1)\ surgei*} regardless of 
what was done Nine of 20 patients with 
massive lieinorrhage died during their 
lirst ])erio(l of bleeding 

Jn tile earl) hours of acute massive 
hemorrhage from duodenal ulcer if the 
patients are under 50 years of age with 
elastic blood vessels, conservatne meas- 
ures are indicated, because it is unlikcl) 
that they can lie operated U]){)n and the 
vessels be ligated witli a mortality of less 
than 5 per cent in the older age group, 
w^e can use Fmsterer’s much quoted 48- 
hour time limit to advantage. 

The deep penetration of the posterior 
wall ulcer into pancreatic tissue, at a 
point where the gastroduodenal artery 
traverses it, increases not only the risk 
of continued bleeding but makes any 
operative procedure one of major con- 
sideration One can hardly expect to 
open the anterior wall of the duodenum 


and successfully place ligatures in this 
friable ulcer bed, nor can one pass stitdi 
ligatures in this friable ulcer bed, nor 
ligatures in such a way as to occlude 
the vessels in healthy tissue from within. 
This method has succeeded only m 
isolated instances. Finsterer advocates 
direct tamponade in some extensive ul- 
cerations into the pancreas wdth a later 
secondary resection after recovery from 
acute blood loss and shock. In a large 
group of patients w^ith active bleeding 
ulcer, he has successfully ligated the 
bleeding vessels and resected the distal 
two-thirds of the stomach wnth a low 5 
per cen mortality, if the operation was 
undertaken within 4cS hours after the 
onset of bleeding In the patients with 
ulcers lileedmg 1 week or more, the 
mortality has been 30 jier cent Fin- 
sterer a])])arentl) lielieves that liy exclud- 
ing the extensive, deeply penetrating 
ulcer on the jiosterior w'all of the duo- 
denum, 1)\ trans(‘et]on of the (hiodeimm 
proximal to the ulcer, or 1)\ transec- 
tion of tile anti uni 2 fmgerhreadths from 
llie pylorus, and tlien by rtanovmg the 
distal two-thirds of the remaining stom- 
ach, Ills end results dve nearl\ as good 
as wlien the nicer in the duodenum is 
included in the rescxdion hhiisteier calls 
this o])eration “resection for exclusion ” 
The author is of the opinion that in do- 
ing this o])eration the ladicles leading 
into the nicer bed are ligated Main 
surgeons have found gastioenterostoiii) 
a failure for the treatment of massive 
hemorrhage m duodenal ulcer. 

In the quiescent or interval stage of 
duodenal ulcer of the i)ostenor w\all, 
especially after one or more e]:>isodes of 
massive bleeding, one is confronted with 
the problem of proper treatment If the 
patient is young and responds well to a 
dietary regimen, we may justly consider 
that radical surgery is meddlesome C er- 
tainly some of these patients manage to 
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get along comfortably and safely for 
many years. In those individuals with 
recurrences of massive hemorrhages, it 
is believed that radical surgery makes 
possible a safer and more comfortable 
life. In 38 consecutive cases of duodenal 
ulcer of the posterior wall, the author 
resected the distal one-third or two-thirds 
of the stomach and when possible the 
ulcer-bearing portion of the duodenum, 
and follow^ed this with a posterior Polya 
anastomosis. All of the 38 patients had 
bled severely, but all recovered from the 
operation and remained well for varying 
periods of time. Some of them developed 
new ulcers either at the stoma or on the 
lesser curvature of the remaining por- 
tion of the stomach. In each case of 
newly formed ulcer, there have been epi- 
sodes of hemorrhage. None of these 
patients have thus far died from hemor- 
rhage. They w^ere undoubtedly protected 
from fatal bleeding by the ligation of the 
large vessels overlying the head of the 
pancreas However, their ulcer diathesis 
and their hemorrhagic tendency as well 
have not been altered The author is now 
trMng a more radical resection of the 
stomach 

Details as to the conservative manage- 
ment of massive hemorrhage have not 
been considered a part of this discussion 
However, certain aspects demand con- 
sideration The author has never seen a 
patient die as' a direet result of a blood 
transjiision, but zee hazr all seen patients 
die from the laek of a transfusion Hverv - 
one IS in accord with regard to the im- 
])ortance of blood replacement Sedation 
of the actively bleeding patient has been 
a questionable procedure Fmsterer 
warns against too much morphine m 
these depleted patients prior to opera- 
tion ; however, the restless stage of shock 
may be decidedly harmful, and doubtless 
there is a proper middle course. An in- 
lying Levine tube may be worthy of 


consideration. The tube allows aspira- 
tion of gastric and salivary secretion, 
which may hinder clot formation. It 
serves to identify fresh episodes of bleed- 
ing. Without doubt, it serves to mini- 
mize peristaltic activity and eliminates 
vomiting, w’hich in itself may dislodge a 
lifesaving thrombus m an open vessel. 
The entire basis of treatment consists of 
perfect rest, quiet, and comfort. 

Primary Tumors of the 
Duodenojejunal Tract 

Lymphogranuloma of the Duo- 
denum — Among the various malignant 
tumors of the gastrointestinal tract, those 
of the duodenum are exceedingly rare. 
In a series of 500,000 autopsies an inci- 
dence of only 0.3 per cent has been re- 
ported. According to M. Cace,*^'^ malig- 
nant neoplasms of the jejunum, how^ever, 
are less rare, their incidence being about 
1 per cent. It is not surprising that the 
diagnosis of malignancy of the duodenum 
is exceedingly difficult in the live patient. 

The first roentgenological reports of 
these lesions were incomplete and inade- 
quate The author had the opportunitv m 
1933 and 1934 to obser\e 6 patients pre- 
senting malignant lesions of the upper 
intestinal tract These lesions were all 
1( realized below the insertion of the 
Mesocolon and above the ileum, 4 of 
the tumors were localized at the second 
j)()rtion of the duodenum. 1 v\as localized 
at the ])a])illa of \’ater, and 1 was found 
to invx)lve the first loops of the jejunum 
Five of the tumors were carcinomas and 
the sixth represented an inflammatory 
hyperplastic process of probahlv lympho- 
granulomatous character 

C)n the basis of clinical and roentgeno- 
logical studies of these cases, Cace con- 
cludes that primarv malignant tumors of 
the duodenum mav cause a more or less 
extensive stenosis The mucosal outline 
IS lost, the elasticity is decreased, and 
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peristalsis is abolished. The stenosis is 
accompanied by a tumefaction of this 
portion of the intestine which in turn 
gives rise to pressure effects upon the 
duodenum and the antral portion of the 
stomach, without causing, however, alter- 
ations of the pyloric outline and the du- 
odenal cap Important diagnostic signs in 
this respect are the absence of perivis- 
ceritis of the adjacent organs, and a well- 
delimited area of stenosis with the re- 
appearance of the mucosal outline just 
beyond that portion of the duodenum 
which has not been invaded by the neo- 
plastic process. 

The aforementioned stenosis may be 
accompanied by the appearance of more 
or less extensive filling defects and in 
this case the intestinal wall presented 
an irregular or circmate contour In some 
I uses there may be roentgenological evi- 
dence of small or large ulcers presenting 
lagged borders Duodenobiliary fistulas 
have also been visuali/.ed in these condi- 
tions. 

According to the author, tumors orig- 
inating at the papilla of \'ater are 
charatlen/ed In their “tiaine-like” aji- 
licarance This tindmg is of greatest 
importance m the diagnosis of a malig- 
nancy involving the painlla of Vater 

Cancer of the Duodenum — A clin- 
ical and roentgenographic study of 1<S 
cases of primarv carcinoma of the duo- 
deiuim collected from the material of 
New York Hospitals was made by W J 
Hoffman and G. T Pack.®^ In 5 of 
the cases the patient was studied during 
life by the authors. All were instances 
of true carcinoma of the duodenal mu- 
cosa Cases of carcinoma of the ampulla 
or of the papilla of Vater are not in- 
cluded. 

Incidence — The rarity of primary 
carcinoma is indicated by its incidence 
of 0 033 per cent in 350,286 autopsies. 


The sex incidence shows a preponder- 
ance of males of 3 to 1 . 

The usual pathological type is some 
form of adenocarcinoma arising from the 
duodenal mucosa. The gross forms may 
be scirrhous, bulky and polypoid, or col- 
loid. The pathological findings m these 
18 cases are summarized. 

Symptoms — The symptoms of duo- 
denal carcinoma are chiefly those due to 
obstruction of the duodenum and neigh- 
boring structures. The early stages are 
featured by anorexia, gaseous eructa- 
tions, epigastric distention, and nausea. 
As obstruction develops, these become 
more severe, and pain, vomiting, dehy- 
dration, loss of weight, and constipation 
quickly follow' A palpable tumor is 
found in more than half the cases. The 
sloughing awa}' of portions of the tumor 
may temporarily relieve the obstruction 
or give rise to severe hemorrhage. When 
the bile pas.sages are obstructed, jaundice 
of a constant, unremitting type develops. 
I’he progress of the disea.se is swift, and 
the loss of weight may be extreme. 

'I'lie average duration of life is about 
/ months after the onset of .symptoms, 
'hhe sliortest duratioii of life is found 
m cases m which the lesion is around 
tile ampulla, the longest duration, in 
those m which the lesion is in the first 
portion of the duodenum 

Jn almost every case of duodenal car- 
cinoma which IS studied roentgenograph- 
ically definite pathological changes can 
be demonstrated Such evidence was 
present on the films in 1 5 cases in which 
such studies were made In 14 of these 
the pathological process was recognized 
and described. In only 1 instance, how- 
ever, was the possibility of a primary 
carcinoma of the duodenum suggested. 

Treatment — The treatment of pri- 
mary carcinoma of the duodenum is pre- 
eminently surgical. The operative mor- 
tality is high It amounted to 58 3 per 
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cent in the authors’ series of cases. In 
a large percent^e of cases at operation 
there is no evidence of metastasis or local 
extension of the disease. The surgical 
removal of all of the malignant tissue 
might therefore often be feasible if this 
mortality could be brought down to a 
reasonable level by efforts to combat 
the effects of the intestinal and biliary 
obstruction prior to operation. The pa- 
tients show advanced degrees of starva- 
tion, dehydration, alkalosis, anemia, jaun- 
dice, and gastric distention. Measures 
recommended in the preparation of the 
patient for operation are the restora- 
tion of body fluids, mineral salts, car- 
bohydrates, and blood supply. Various 
surgical procedures which have been em- 
ployed are described, discussed, and illus- 
trated 


GALL-BLADDER 

Chemical Composition of Bile — 

The chemical composition of the bile of 
the liver and of the normal and patho- 
logic bile of the gall-bladder has been 
investigated by E Prado Tagle and G 
Kurth On the basis of their observa- 
tions they reach the conclusion that im- 
pairment of the gall-bladder is character- 
ized by an almost 100 per cent increase 
in the mucin content of the bile There 
IS also a considerable increase m bile 
salts The dry residue ih low, which 
indicates a decrease in the substances 
that are dissolved in bile and thus also 
a reduction in the concentration capaciti 
of the gall-bladder The bilirubin and 
cholesterol contents are normal. 

These observations suggest that, in 
case of impairment of the gall-bladder, 
that chemical function of the liver which 
concerns the formation of bile acids is 
impaired It seems to be reduced In 
contradistinction to this, the capacity for 
the elimination of cholesterol and bili- 


rubin is intact. The content is these 
“waste substances” frequently is even 
increased. This disturbance in the chem- 
ical function of the liver is probably a 
contributing factor in the development 
of gallstones for bile salts facilitate the 
solubility of cholesterol and bilirubin. 
The lack of these substances favors the 
precipitation of the lipoids and of the 
biliary pigments. These factors throw 
light on the pathogenesis of gallstones, 
particularly if the increase in mucin is 
likewise taken into account. The latter 
interferes with the evacuation of the 
gall-bladder, because it increases the vis- 
cosity. This in turn produces biliary 
stasis and favors the growth of microbes 
in the infected gall-bladder. Mucin pro- 
motes the accumulation of sediments. 
This is important for the formation of 
the nucleus of gallstones. The hypersatu- 
ration phenomena of cholesterol and bili- 
rubin promote the growth of gallstones 
around this nucleus. 

Chemical Factors in the Forma- 
tion of Gallstones — .According to R. 
E. Dolkart and his associates®" in all 
the \arious bile salt preparations used 
in the experiments the sodium salt of 
pure cholic acid proved to have the great- 
est cholesterol-solvent capacity, with so- 
dium taurocholate, sodium desoxycholate 
and sodium ghcocholate in the order 
named, next in activity. There appears 
to be an optimal concentration for some 
of the preparations used. Changes in the 
structure of the bile acid molecule ha\e 
a marked effect on the ability of the par- 
ticular acid to hold cholesterol in solu- 
tion. Conjugation with aminoacetic acid 
or taurine somewhat decreases this abil- 
ity. The o.xidation of desoxycholic acid 
to the keto form resulted in a marked 
loss of solvent capacity Mixed keto- 
cholanic acid showed moderate ability 
to hold cholesterol in .solution, and it ap- 
pears that some additional substance — 
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possibly chenodesoxychoHc or lithocliolic 
add — is present. The authors’ results 
demonstrate that bile salts are not the 
most essential substances for maintaining 
diolesterol in solution in the bile. In 
equivalent concentrations the fatty acids 
were far more active as cholesterol sol- 
vents than were the bile acids The stud- 
ies of the cholesterol — solvent capacity 
of fractions of bile showed that whether 
or not the animal belonged to a species 
which forms gallstones, if the bile was 
solvent for cholesterol, the solvent ca- 
pacity could be isolated in the saponi- 
fiable or fatty acid fraction. There was 
a considerable decrease in the amount 
of this saponifiable fraction iii relation 
to the cholesterol content of the bile m 
those animals which form gallstones, 
as compared with the amount in those 
which never form gallstones Whether 
the fattv acids as the\ occur in the bile 
function independently in maintaining 
the noiisaponifiable material in solution 
in the bile or whether thev act in com- 
bination with the I)ile acids, as suggested 
h\ Wieland and Sorge and X'Vrzai, can- 
not at present be determined However, 
more attention sliould bc‘ giv’en tlie role 
of the fatty acids in the production of 
gallstones 

J". Chabrol, J Cottet and AT Cachin'*''^ 
review the literature on the role of the 
biliary salts, the fatty acids and choles- 
terol m the development of biliary lithi- 
asis and report then* own investigations 
on this problem In studying in vivo 
the relations between cholesterol and cho- 
lahc acid they direct attention to the 
inconstancy of hypercholesterolemia in 
patients wuth biliary lithiasis. They show 
that there is no excess of cholesterol in 
the gall-bladder of patients with lithiasis 
and that there is no balance m the hepatic 
excretion of cholesterol and of cholalic 
acid. They report in vitro studies on the 
relations between cholesterol and cho- 


lalic acid and demonstrate that the cho- 
lesterolytic power of the bile of dogs 
is not strictly dependent on its initial 
cholesterol content or on the cholalic acid 
content. They report studies on the rela- 
tion of cholesterol and of cholalic acid 
to the biliary hydrogen ion concentra- 
tion and then inquire whether the elec- 
tive absorption of the biliary salts by 
the vesicular wall leads to the formation 
of calculi of cholesterol They point out 
that it would be exaggerated to reduce 
the pathogenic problem of lithiasis to a 
balance of cholesterol and of cholalic acid, 
in other words, to a selective insufficiency 
of the biliary salts The deficit of the 
fatty acids also plays its ])art by dis- 
turbmg the unstable emulsion of col- 
loids and crystalloids, on the other hand, 
the amount of secreted albumin and the 
xanations in the /’ll caused In the acidi- 
fying microbes ma> jirecipitate llie cho- 
lesterol without iieccsstinh acting on the 
cholcilic acid Whether stasis of the gall- 
liladder, winch facilitates infection, or 
liepatopancreatic msufticiency with its 
(listiirhmg mfiuence on the metabolism of 
fats, ])igments and hiliarv scilts is in- 
criminated, in all the Ipvjiotheses the 
problem of lithiasis is dominated by the 
notion of colloidal disecjuihhruim Closely 
united in their destinv , cholesterol and 
cholalic acid seem to undergo this dis- 
turbance more often than they cause it 
by their excess or by their deficit 

Alterations of the Contractile Por- 
tion of the Gall-Bladder Wall in 
Various Forms of Gall-Bladder Dis- 
ease — ■ Twenty-four gall-bladders tire- 
senting various forms of gall-bladder 
disease have been examined by G. Baz- 
zocchi'^^ and after discussing m detail 
the normal histological features of the 
gall-bladder, he studied the pathological 
alterations encountered in cholecystitis, 
cholelithiasis, and lipoidosis 
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He found that the fundamental fea- 
tures of lipoidosis consist of hypertrophy 
and hyperplasia of the mucosal and mus- 
cular layers, whereas in cholecystitis and 
cholelithiasis he encountered a marked 
sclerosis of the gall-bladder wall. 

In cases of gall-bladder lipoidosis, 
phenomena of dysfunction and dyskinesia 
predominate, whereas in cases of cho- 
lecystitis and cholelithiasis, inflammatory 
phenomena are apt to appear. Any com- 
bination of these 2 fundamental lesions 
may be encountered in the various forms 
of gall-bladder disease. 

Bazzocchi believes that hypertrophy 
and hyperplasia of the epithelial portion 
of the gall-bladder wall must be con- 
sidered as morphological expressions of 
its dysfunction. The sclerosis, on the 
other hand, cause an abolition of mo- 
bility and function of the gall-bladder. 

The reticular framework of the mu- 
cous membrane follows the same fate 
as that layer, and becomes hyperplas- 
tic and hypertrophied in conditions of 
lipoidosis, whereas it undergoes a scle- 
roreticular or collagenic metaplasia in 
inflammatory or necrotic conditions The 
liistopathological aspects of the elastic 
liortion of the mucous membrane vary 
111 the various forms of gall-bladder dis- 
ease 

The muscular layer undergoes the 
same changes as the mucous membrane 
and liecome.s lupertrophic m lipoidosis 
and atrophic or fibrotic in inflammatorv 
conditions The argi'rophil reticulum of 
the muscular laier is divided mt<i an 
interstitial and perimuscular portion 'I'he 
interstitial layer follows largely the fate 
of the collagenic fibers, whereas the pen- 
muscular layer follows the fate of the 
smooth-muscle cells. The elastic network 
is thickened if the collagenic fibers begin 
to show proliferative changes. 

The subserosal layer presents features 
wdiich are different from those encount- 


ered in the mucosa. It is soft, and in 
gall-bladders with a marked mucosal 
hyperplasia, its volume is decreased. In 
gall-bladders presenting a sclerosis and 
atrophy of the mucosa, on the other 
hand, the subserosal layer is thickened 
and infiltrated. The reticular network, 
which normally is very scarce, forms 
argentaffine aggregations in all places 
where infiltrates are present. The elastic 
fibers, which are normally quite abun- 
dant in the external layers, increase in 
number, especially in cases presenting 
a sclerosis or a pericholecystitis. 

In general, it may be stated that the 
contractile portion of the gall-bladder 
is always altered in these conditions, 
but the changes depend upon the individ- 
ual type of gall-bladder disease. 

The author points out that in the con- 
tractile mechanism of the gall-bladder 
the smooth-muscle cells are of prime 
importance. Contrary to common belief, 
in all forms of the cholecystitis without 
jaundice, the “colic” is not due to the 
possible presence of a stone, nor to a 
hjperkmesia, because of the fact that 
the contractile elements are almost com- 
pletelv destroyed .Also, the severe pain 
is not due to h} perdistension of the 
gall-bladder because the rigidity of its 
wall is considerably increased. 

Gall-bladder Disease 

Etiology — V clinical and experi- 
mental review of the literature on the 
influence of pregnane} and the genital 
function on gall-bladder disease is fol- 
lowed In an exhaustive climcostatistical 
rejKirt on 1000 cases of cholecv stitis 
collected at the Surgical Clinic of Bo- 
logna from 1921 to 1937 In C Ben- 
dandi Of the 1000 patients 67 4 per 
cent had stones and 32 6 per cent had 
a lithiasis ; 90 5 per cent were females 
and 9 5 per cent were males Eighty-five 
and nine-tenths per cent of the 90S fe- 



700 


SURGERY 


males had had 1 or more pregnancies, 
while 12.9 per cent were nulliparous. Of 
the 610 women with stones in the gall 
bladder 8.03 per cent had never been 
pregnant, whereas 90.49 per cent had 
had deliveries 1 or more times. In ap- 
proximately 20 per cent of the cases the 
first clinical symptoms of the disease oc- 
curred during pregnancy, the puerpe- 
rium, or soon afterward. The author be- 
lieves that the data of this statistical 
study confirms the evidence in the litera- 
ture that there is a certain influence of 
gestation on gall-bladder disease, espe- 
cially gall-bladder infections with stones. 

That pancreatic juice may be a factor 
in the etiology of gall-bladder disease 
IS shown by J. A. Wolfer.^^ Under 
normal conditions the bile passes through 
the ducts to be emptied into the duo- 
denum, some entering the gall bladder to 
lie concentrated and later to be expelled 
into the common duct The pancreatic 
juice may enter the duodenum b) a direct 
passage oi may fuse v\ith the bile m the 
amjnilla W’ltli low grade stasis in the 
hiliary jiassagcs such as ma\ be produced 
hr distended jiapillarv function or by 
complete or incomplete obstruction at 
the duodenal end of the biliary and jian- 
creatic ducts, the bile mixed with pan- 
creatic juice mav remain m the ducts 
for a considerable tune, the bile-pancre- 
atic juice ratio being altered, and vari- 
able amounts of jiancreatic juice enter 
the gall-bladder 

The disturbance created in the gall 
bladder will then depend upon known 
and unknow'n factors If the jiancreatic 
juice content is low and no bacterial 
contamination is present, no changes may 
occur in the wall of the gall bladder 
If, however, the pancreatic juice content 
is higher, the stasis prolonged, and pos- 
sibly a low grade bacterial contamination 
is present, changes may occur as de- 
scribed by Andrews, Goff, and Hrdina. 


They have shown with the introduction 
of pancreatic juice into the gall bladder 
of the dog that the cholesterol content of 
the bile is not altered, but that the con- 
centration of the bile salts is reduced to 
less than one-third. In 5 experiments, 
with unfiltered pancreatic juice, all the 
bile salts had been absorbed leaving the 
cholesterol precipitated. Therefore, in the 
human being, the low dilution stage may 
be a factor in the production of gall- 
stones. When the concentration of pan- 
creatic enzymes in the gall-bladder bile 
is high, the pathologic changes produced 
will depend upon complete or incom- 
plete activation of the pancreatic enzymes 
m greater or lesser dilution in contact 
for short or long periods of time, suffi- 
cient time and concentration being nec- 
essary for necrosis. 

It is not the purpose of this paper 
to convey the idea that all cases of cho- 
lecy.stitis or gallstones are produced by 
a reflux of pancreatic juice into the gall 
bladder; however, the author is con- 
Miiced that the cause of selected cases 
of acute necrosis and acute gangrenous 
cholecystitis and also cases of chronic 
cholecystitis with or without stone can 
be found m a reflux of jiancreatic juice 
into the gall bladder. 

In children there can be little doubt 
that infectious disease of some part of 
the digestive tract is one of the principal 
causes of gall-bladder disease in chil- 
dren. A. II Pottei"^- jioints out that 
typhoid fever has been mainly incrim- 
inated Since the incidence of typhoid 
in the United States lias greatly dimin- 
ished with no relative change in the 
incidence of gall-bladder disease, one 
must look for other contributory factors 
such as infections of the upper respira- 
tory tract, including influenza and pneu- 
monia, scarlet fever, appendicitis, intes- 
tinal parasites, and sometimes a history 
of abdominal trauma. 
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TABLE II 

Bureau of Census Report* on Etiology, Age, Sex, Race 

A — Deaths in children under 15 years of age from causes considered etiological factors in 
biliary tract disease, in white, Negro, and other races. 



Males 

1 

1 Females 

Total 

Infectious and Parasitic Diseases .... 
Appendicitis 

Influenza, Respiratory Complications Specified i 

Scarlet Fever 

Typhoid Fever 

13,201 

1,767 

1,277 

949 

248 

12,807 

1,427 

997 

843 

280 

26,008 

3,194 

2,274 

1,792 

528 


B — Deaths from biliary calculi in children not over IS years of age, including males and 
females, white and others, none. 

C — Deaths from other diseases of gall-bladder and biliary passages in children not over 
IS years of age. 



Under 

1 Yr 

1 

1 Yr 

2 Yrs 

3 Yrs : 

j 

4 Vrs 

5 to 

9 Yrs. 

10 to 

14 Vrs. 

Total 

Males — 

White 

4 

0 

1 

1 

4 ■ 

i 2 

! 

2 

i ^ i 

2 

18 

Negro 

0 

1 


1 0 i 

1 

1 

1 i 

1 

4 

Other Races 

0 

0 

0 

0 

0 i 

0 

0 i 

0 22 

Females — 





1 


i 


White 

^ 1 

3 

0 

2 

1 I 

1 

^ \ 

12 

Negro 

1 

0 

0 

0 

0 

1 ° 

1 

2 

Other Races 

0 

1 

0 1 

1 0 

1 

0 , 

0 I 

! i 

i ^ 

: 0 

! 

0 14 


(Surg, G>nec and Obsi 66 604-610 (Mar) 1938 ) 

* The Bureau t>f Census report on deaths b\ age, sex, and color or race in the Registration States 
iincluding District <>f Columbia), 1920 to 1934. {Vital Statistics — Special Reports 1 86, 1936 ) 


Cholecystitis may also be a complica- 
tion of the s\ steniic infections of child- 
hood. A moderately large number of 
cases ha\e been observed in the con- 
valescent stage of scarlatina , Schott- 
mueller details 5 , Saxl and G^o^s and 
Ssawrimow itsch report similar instances 
Schottnnieller associates hepatitis with 
the cholecystitis m his cases, and be- 
lieves that the toxin of the hemolytic 
streptococcus and not the microbe itself 
affects the li\er and gives rise to the 
complication 

The possibility of a congenital origin 
of bihary’^ tract disease, as illustrated in 
the cases of Melchior, of Brooks, and of 
Dotti, must not be overlooked. 


Zelditch, et al , in some of the cases 
obser\ed by them, associated cholecystitis 
with lambliasis, the latter being tlie 
etiological factor of the former. 

Diagnosis — Cholecystography— 
L I Rigney and his associates'^'* made a 
diagnosis of cholecystitis, with or without 
stone, in the cases of 30 per cent of their 
patients who complained of digestive 
symptoms <Observations of a group of 
operatnelv proved cases indicated that 
duodenal drainage and cholecystography, 
together, rarely failed to be of aid in the 
diagnosis of gall-bladder disease. 

In each of the authors’ 137 cases, 1 
or more satisfactoiy duodenal investi- 
gations and at least 1, often 3 or 4. 
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reliable cholecystographic investigation 
was made previous to operation When 
the question of function arose, the au- 
thors were inclined to record it as good, 
rather than as poor or impaired. 

Operations for the removal of the 
gall-bladder were performed in the cases 
of 120 patients, following which a micro- 
scopic and gross examination of the 
organ was made The cases were un- 
selected except for the elimination of 
those which, in a preliminary study, had 
been found unsatisfactory. 

The cases are considered in 2 main 
groups, patients with stones (100), and 
patients without stones hut with evidence 
of some gall-bladder pathology (37). 
Each group is discussed separately. A 
third group of 12 cases, made up of cer- 
tain cases from the 2 mam groups and 
composed of patients having gall-bladders 
of the “straw ben N ’’ tyjie, is also dis- 
cussed Included in the article are tables 
showing the age, sex incidence, diag- 
nostic signihcance of various observa- 
tions, and conhicting ohseiwatioiis m the 
t onsideration of these cases Iw means 
of cholec} stography, duodemil drainage, 
and ojieration. 

In the diagnosis of gall-bladder dis- 
ease, the authors believe that. (1) d'he 
history and physical signs are of great 
importaiKe and may occasionaiK justify 
o])erati\e therap\ even in the presence 
of negative roentgenological and biliary 
tests; (2j a positive diagnosis of stone 
m the gall bladder can be made on the 
basis of negative shadows in cholecys- 
tography, or, in not more than half of 
the cases, by the presence of cholesterin 
crystals m biliary drainage material; (3) 
by means of either of these tests a diag- 
nosis of gall-bladder disease can be made 
m approximately 90 per cent of the cases 
with stone and m 50 or 60 per cent 
of those without stone, but that a strict 
diagnostic classification on the basis of 


the presence or absence of stone is fre- 
quently impossible, and (4) both tests 
should be employed routinely in cases 
of suspected gall-bladder disease, as a 
check on information obtained from the 
history and physical examination of the 
patient. In some instances, cholecys- 
tography, and in other instances duo- 
denal drainage, will give important diag- 
nostic aid. Together, they failed to be 
of help m only 3 of the authors' cases. 

A more physiologic tcchiiic in cho- 
lecystography IS outlined by R Impal- 
lomeni,'^^ who points out the importance 
of stimulating bile secretion m visualizing 
the gall-bladder. He followed the behav- 
ior of cholecystography as it was done 
by Graham's technic or after administra- 
tion of an intravenous injection of a mix- 
ture of either bile salts or liver amines 
and the opaque siihstance The mixture 
was ])re])are(l b\ adding either 10 cc of 
a 20 per cent sodium dihv drocholate 
solution of 3 oi 4 cc. of the pieparation 
of liver amines to 30 cc of the opaque 
substance 'Die mixture^ was piepared hy 
adding eithei 10 cc of a 20 ])er cent 
sodium dihv di ocliolate solution or 3 or 
4 cc of tlie ])U‘i)«ir<Ui()n of liver amines 
to 30 cc of tile o])a([iie substance. The 
author eMrnc‘d on his work in 2 grou])s 
of ])ersons, normal and those with 
lK‘])atc)i)iliarv diseases, the number not 
being s])ecified Hie tests weie jierformed 
during a fast The authoi concluded that 
when (irahani’s teclinic is lesorted to 
the gall bladder of normal jiersons is vis- 
ualized in 2 hours d'. a small clear 
shadow, the size and darkness of which 
gradually increase Distention of the gall- 
bladder and elimination of hile hy the 
structure early in the course of the test 
do not take place The gall-bladder of 
normal persons is visualized wnthin 15 
minutes in the course of the combined 
cholecystography by bile salts in the 
opaque substance. By the end of the first 
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hour, it is entirely visible. By the end of 
the second hour, it is as clear as after 8 
or 10 hours when Graham’s technic is 
used. Bronner’s test, after the adminis- 
tration of 2 or 3 egg yolks, empties the 
gall-bladder in the same manner and 
length of time as Boyden’s meal does 
during the Graham test. Cholecystog- 
raphy by the combined method of liver 
amines in the opaque substances give 
clearer and quicker results than those 


stage, i. e., not yet dry and porous and 
surrounded by mucus, and composed of 
substances ranging all the way from the 
pure cholesterin (specific gravity 1.040 
to 1.056) to the calcium stone of much 
higher specific gravity, were introduced 
into extirpated gall-bladders, wax phan- 
toms of gall-bladders, and into living 
gall-bladders, and roentgenograms were 
taken under conditions simulating those 
of the clinic. 



Fig 19 — Schematic drawing combining all the different t>pes o£ stratification and sedimen- 
tation in the gall bladder (1) Natue bile (bile containing no contrast material), (2) contrast 
bile (less highh concentrated), (3) suspended gallstones, (4) contrast bile (more highly con- 
centrated), (5) concrements with small calcium content, (6) c< increments with high calcium 
content, (7) completely calcified concrementb , (.8) amorphous calcium sediment (Acta radiol , 
1938 ) 


obtained by Graham’s technic but more 
slowly than those obtained with bile salts 
Progress in the roentgenological diag- 
nosis of gallstones as a result of studies 
on the conditions of sedimentation and 
stratification in the gall bladder is dis- 
closed by A Akerlund He supple- 
ments the subject of clinical possibilities 
wdth a wealth of new material and ex- 
perimental evidence which tends to sub- 
stantiate his theory that biles of differing 
specific gravities are the cause of the 
phenomenon of stratification. Fractions 
of bile, or even of plain w^ater, containing 
dififerent dilutions of the contrast mate- 
rial (thorotrast ) and gallstones in a fresh 


From his studies the author concludes 
that although the heav_\ bile containing 
contrast medium and the lighter native 
biles do nut mix completeh in the gall- 
bladder there is no abrupt demarcation, 
the materials of dififerent specific graM- 
ties being suspended at different leveK, 
and he constructs a schema illustrating 
his findings (Fig 19) 

Added clinical material demonstrates 
the assertion that in e\er\ case in w'hich 
gallstones are suspected the new’ method 
will either rule out their presence with 
greater certainty, or, by the suspension 
on a line at a uniform level or by a 
half-moon-shaped sedimentation at the 
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bottom of the gall bladder, even of small 
transparent groups of stones, it will at 
times enable a diagnosis which could not 
otherwise have been made. 

Acute Cholecystitis — In recent years 
there has been a swing in surgical opin- 
ion toward earlier intervention in acute 
cholecystitis. 

Five years ago, m an endeavor to clar- 
ify his ideas on the subject, M. K. 


amounting to 436 cases over a 17-year 
period. Of these patients, 356 were op- 
erated upon with a mortality of 8.3 per 
cent. Of the 80 patients who were not 
operated upon, 6.3 per cent died. 

The incidence of empyema, gangrene, 
and perforation increases as the attacks 
are prolonged. In the St. Luke’s Hos- 
pital series, 27 per cent of these condi- 
tions developed in the first week, 31 per 



Fig 20 Fig 21 


Fig 20 — Fundus sediment with a halt nu^un-shaped aggkmieration ol tun. tiiUispaieiit stones 
At the bottom is seen a thin layer ot amorphous cakinin sediment (incii)ient * ealcaieuus ur limy 
bilc”j 

F’lg 21- — So-called fundus-duei tRulum or hourghiss gall-bladdei Horizontally suspended 
stratum^ consisting ol a large number ot extremely small cdiolestei in stones \ tew hours pre- 
viously the suspendeil laver ot stones lav entirely beneath the ohluiuelv diiected infolding of the 
gall-bladder wall (fundus divei ticuluin) The diagnosis ot stom was onl\ possible bv means of 
the sedimentation roentgenogram (Acta radiol , ) 


SinitlT^^ analyzed a series of 201 patients 
who came to operation for this condition 
at St. Luke’s Hospital, New York The 
mortality of the series was 7.3 per cent. 
Dividing them into 2 groups on the basis 
of whether the disease was still active or 
had subsided at the time of operation, 
the author found that the mortality of the 
former group was 9.3 per cent and of 
the latter 5.3 per cent. Recently these 
histories have been reviewed ; private 
and unoperated cases, as well as some 
previously overlooked, included ; and the 
series brought up to date, the total 


cent in the second week and thereafter 
53 per cent To avoid these more serious 
pathological conditions is one of the pur- 
poses of early intervention 

There is a general impression that an 
attack of acute cholecystitis, if treated 
expectantly, will subside in the large 
majority of cases Zinninger, however, 
in observing 54 patients for periods of 
from 24 hours to 12 days, found that 
less than two-fifths showed improvement 
in their condition while the remainder 
showed no improvement or their condi- 
tion became worse. 
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The nub of the question of when to 
operate is that of the risk of immediate 
surgery versus the risk of delay, 

Heuer, Graham, McKenty, and Ment- 
zer advocate early operation and show 
a lower mortality rate in these cases. 

Miller, stimulated by the concurrence 
of perforation in 2 cases in which opera- 
tion was being delayed, studied the mate- 
rial at the Massachusetts General Hos- 
pital, Boston, and found that in the fatal 
cases the average duration from the on- 
set of the attack to operation was 15 
days while in those with recovery the 
average time was 8 days He felt that the 
expectant plan of treatment should be 
promptly abandoned if the patient was 
not definitely improving 

Branch and Zollinger reviewed the 
material at the Peter Bent Brigham Hos- 
pital, Boston, in an article which they 
designated as a study of conservative 
treatment. Thirty -four of their series of 
229 operative case^ were submitted to 
immediate surger\ with a mortality of 
14 4 per cent as opposed to the general 
mortality of 10 4 per cent. 

Pennoyer, m a recent paper read be- 
fore the New York Surgical Society, 
presented a stud\ of 300 cases from the 
Roosevelt Hospital, New York, where 
the surgeons prefer to all(jw the attack to 
subside before operating In order to 
leave no doubt as to the acuteness of the 
attack, he included only jiatients who 
had had a temperature of at least 101 ^ F 
(38 3'^ C.) and a leukoc>tusis of 12,000 
or more The general mortalit> w^as 10 
per cent Among the 59 patients oper- 
ated on as emergencies the mortaliU was 
25 per cent, and represented half the 
fatalities in the whole series. 

It IS but fair to emphasize that in both 
Branch and Zollinger’s and in Penno}er’s 
series immediate operation w^as per- 
formed in only the seemingly urgent 
cases, and these w^ere not necessarily 


early cases reckoning from the onset of 
the attack. 

Graham, of Toronto, champions a con- 
servative attitude. It is his practice to 
withhold operation until the temperature 
is normal unless the condition is becom- 
ing wT>rse. He reported a mortality of 
5 8 per cent in a series of 68 operative 
cases. 

In the St. Luke’s Hospital series, 127 
patients w'ere operated upon in the first 
24 hours after admission with a mortal- 
ity of 13 per cent. In the remainder the 
death rate w^as 6 per cent. The author 
concludes that patients wdth fulminating 
conditions contribute to a high early 
mortality, and those depleted by long ill- 
ness and advanced pathological changes, 
to* a rising late mortality. 

After subsidence of the clinical symp- 
toms, there is less risk from intervention 
than w^hen it is carried out during the 
acute phase of the condition. Among 164 
patients operated on wdiile still febrile, 
the mortality was 12 per cent, as op- 
posed to 5 2 per cent among 192 who 
were afebrile. 

Discussion — It seems plain from the 
foregoing that the question of immediate 
versus delayed intervention cannot be 
settled as \et b\ the statistical method. 
In the meantime, it is the opinion of the 
writer tliat no rule can be laid down and 
that each case must be judged on its own 
merits 

There alwavs will be, of course, urgent 
cases which will require operation at once 
and contribute disproportionately to the 
mortality Howe\er, if a patient is seen 
m the earl\ stage of the disease and is a 
good risk, particularly if his symptoms 
are not se\ ere, a prompt cholecystectomy 
should not be attended with high mortal- 
ity, and it forestalls the dangers of later 
complications. 

In the case of the average patient w'ho 
IS admitted with definite, but not urgent, 
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symptoms, particularly if he is middle- 
aged or older, it is better to wait if 
possible for subsidence of the tempera- 
ture If, however, improvement is not 
reasonably prompt, one should intervene 
without undue delay unless the individual 
is a poor risk. 

Cave summarized his opinion in a 
paper before the American College of 
Surgeons m October, 1937, as follows 
‘Un the majority of these cases it is far 
better that these patients be observed for 
24 or 36 hours or even longer, to see 
whether or not the temperature, pulse 
rate and blood count will dimmish, indi- 
cating a subsidence of the inflammatory 
process When the temperature remains 
elevated after 36 to 48 hours, the pulse 
rapid, and the general a])pearance is not 
improving, we do a cholecystectomy or 
cholec} stostomy ” 

Conclusions — The management of 
acute cholecystitis cannot be laid down 
])} rule, but calls for individual judgment 
fn general, patients whose symptoms 
have subsided aie lietter iisks 

One should he prepared to intervene 
ptuinjitl) if progress is imsatisfactoiw 
Caution is indicated jiarticularly in 
older patients, who furnish a Luge pro- 
portion of the fatalities 

The experience of J' CleniU’ in 170 
conseciitne cases of jiatients in the earl\ 
stages of acute cholecystitis m the past 5 
years, lead him to believe that 2 factors, 
beside the extent of the inflammatory 
process, have a definite bearing on the 
outcome of operation m acute cholecys- 
titis The first of these is the duration 
of symptoms referable to the gall-bladder 
before the onset of the acute attack for 
which surgical treatment is undertaken; 
the second factor is the age of the patient 
at the time of operation. 

The mortality was not high in cases of 
uncomplicated, acute inflammation, but 


gangrene and gangrene perforation added 
seriously to the danger of a fatal outcome. 

As to the question of complications 
after operation, there is nothing to indi- 
cate that these are influenced by the time 
at which operation is performed. Much 
more significant m this respect is the age 
of the patient and his general condition 
before operation The author believes 
that if time is taken to counteract such 
conditions as dehydration and cardiac 
decompensation, and the operation is 
planned so that it places little additional 
burden on a sick patient, the incidence of 
complications after operation for chole- 
cystitis in the acute stage is no higher 
than after cholecystectomy in chronic 
cholecystitis 

Treatment — What are the indications 
for o])erat]on in gall-bladiler disease"^ 

hhiumerated in their order of fre- 
([uency with the opinion of 1 1 \L Mock, 
C. F (j Brown and R K Dolkart,*^*"^ 
concerning to operate, the follow- 

ing arc (leliinte indicMtions 

1 Cholelithiasis Giving Definite 
Gallstone Colic — \s a rule, it is advis- 
able to permit the attack to subside or 
aliate liefoie opc‘rat]ng Theie are cases, 
liowe\(‘r, 111 which tlu^ stweie pain per- 
sists, the icterus iiu leases, and the jia- 
tient’s condition is glowing w^oise Tn 
this type of acute gall-hladder, early op- 
eration IS preferalile 

2. Empyema of the Gall-Bladder — 
Jn the acute cases m winch the patient 
has chills and fever and is definitely 
growing w’orse, immediate operation is 
indicated 

3. Obstructed Cystic Duct with a 
Markedly Dilated Gall-Bladder — 
Such a gall-bladder is often filled with 
white bile. Infection may develop At 
times it becomes difficult to distinguish 
between empyema and white bile. In 
some cases the gall-bladder may be so 
stained and distended with thick dark 
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bile that it resembles a gangrenous gall- 
bladder. In other instances the gall blad- 
der may rupture. The condition is defi- 
nitely surgical and should be operated 
upon when diagnosed. 

4. Obstructive Jaundice — This con- 
dition is due as a rule to a common duct 
stone, stricture of the common duct, or 
to extrabiliary tract inflammation with 
compression of the duct, either from a 
subacute or chronic pancreatitis or from 
an extrabiliary or intrabiliary tumor. 
Such patients should be observed care- 
fully and be subjected to operation when 
the obstructive jaundice is lessening or 
has subsided Even these patients, how- 
ever, occasionally have to be operated 
upon during the acute jaundiced stage to 
save the patient’s life 

5. Subacute or Chronic Pancreati- 
tis, Usually Accompanying a Chole- 
cystitis — As a general rule such patients 
should be placed upon careful medical 
management. Operation is indicated if 
the symptoms fail to subside after a few 
weeks or if the condition is definitely 
growing w^orse. In 3 cases wEich Alock 
had, the attacks w^re very acute, the 
jaundice very marked, and the patients 
grew’ progressively w’orse All 3 patients 
were operated upon from the second to 
the seventh da}. In each case the gall- 
bladder w’as distended and the pancreas 
definitely enlarged In 1 case the swollen 
pancreas simulated a tumor the size of a 
baseball Prolonged drainage of the gall 
bladder w’as the operative procedure in 
all cases All 3 recovered 

6 Cholecystitis — In most instances 
W'hen this diagnosis is made, the patient 
is definitely a medical rather than a sur- 
gical problem The majority will readily 
improve on careful medical management 
When no improvement occurs after per- 
sistent effort, surgery is justified. Usu- 
ally a careful investigation of the pan- 


creas at the time of the operation will 
reveal changes typical of chronic pan- 
creatitis. 

7. Gangrenous Gall-bladder — This 
is presumably a rare condition, but ac- 
cording to Bailey, of St. Louis, is more 
common than the profession realizes. It 
usually results from recurring attacks of 
cholelithiasis colic, w’lth accompanying 
gall-bladder inflammation and fibrosis, 
and this combined with gallstone pres- 
sure at the neck of the bladder so inter- 
feres wdth the circulation that an area 
of necrosis develops. The gangrene may 
be of only a small portion of the wall or 
may extend to include most of the organ 
Rupture is not infrequent The mortality 
rate is very high, especially in the older 
patients It is seldom diagnosed except 
at operation The threat of this condition 
de\ eloping is a strong argument m favor 
of surgery in the presence of recurring 
attacks of gall-bladder disease, unrelieved 
by medical management 

The indefinite upper right quadrant 
syndrome that may mean dysfunction of 
the biliary tract, pancreas, duodenum, or 
stomach rarely belongs in the field of 
surgery In all of these cases the gall- 
bladder ma} at tinier fail to \isuah/e 
normally Patients presenting these in- 
definite complaints should not be sub- 
jected to operation without prolonged 
careful medical management It should 
be remembered likewise that there are 
probably more patients still enjo\ing 
comfortable exl^tence with adhesions 
about the gall-bladder or malformations 
of this organ than have ever been op- 
erated U})on for such conditions. The 
majority of such patients are suffering 
from functional conditions only tem- 
porarily relieved by surgery It is the 
surgical treatment of such patients that 
accounts for the high jiercentage of un- 
satisfactory surgical results 
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When surgery is performed what is 
the operative procedure relative to the 
removal or drainage of the gall-bladder‘s 
It is almost unorthodox for a surgeon 
to express even a favorable opinion con- 
cerning cholecystostomy. In the authors' 
opinion, however, there are very definite 
physiological indications for this pro- 
cedure. They concur with Ivy's view 
that the gall-bladder that concentrates 
should not be removed except for very 
definite indications. 

It has been stated by several authors 
in the past that the drained gall bladder 
never gives a normal response upon 
roentgenologic examination This has 
been one of the strong arguments in fa- 
vor of the total removal of all gall blad- 
ders It has swung the majority c)f 
surgeons to the “-ectomy” as against 
the “-ostomv” side of gall-bladder sur- 
gery In 1927 Spurling and Whitaker 
examined the gall-bladders of 12 patients 
1)\ the ( Jraham-Cole test after they had 
been subjected to surgical draiiuige 
They buind that none of the gall-blad- 
ders Msualized Aloore in 1928 con- 
firmed the findings of these authors 
Mock was unable to substantiate these 
findings Ten jiatients ujion whom chole- 
cvstostijinies had jireviousU been ])er- 
fonned were studied roentgenologicalU 
from 1 to 10 years after operation Six 
of the 10 patients showed a normal re- 
sponse to the (iraham-tVjle test and 8 
of them were free from symptoms 

It was further observed by several of 
the internists on the St Luke's staff 
that poor results were being obtained in 
the patients subjected to routine chole- 
cystectomy Further studies were there- 
fore carried on by Jenkinson and Foley 
in the roentgenologic department. Twen- 
ty-eight patients who had been treated 
by cholecystostomy from 8 months to 20 
years previously were subjected to a 
complete series of cholecystographic ex- 


aminations. Seven of the patients were 
males ranging m age from 43 to 78 
years. Twenty-one were females between 
the ages of 32 and 66 years. At the time 
of operation the gall-bladders were 
drained from 8 days to 4 weeks. Nine- 
teen of these patients gave a dye response 
that demonstrated a gall-bladder which 
filled and emptied normally and gave a 
homogeneous shadow. Two gave nor- 
mally functioning gall-bladders with 
slight defects m contour Seven were 
definitely pathological Twenty-one of 
approximately 70 per cent of these pa- 
tients previously subjected to surgical 
drainage gave a normal response 

Additional studies of Mock on private 
])atients previously cholecystostomized 
showed that 68 per cent of a total of 40 
patients gave a normal gall-bladder vis- 
ualization These 2 groups of cases show 
that gall-l)ladders which luive been sub- 
jected to surgical drainage can be ob- 
jective!) demonstrated to be capable of 
carrying on normal fuiKtion The au- 
thors believe, therefore, that it is not 
unorthodox to endeavor to preserve the 
normal physiological acti\it\ of the gall- 
bladder and bilnirv tract whenever 
])Ossible 

In tile authors’ opinion, cholecystos- 
tomy is indicated* 

1 Whenever, after exposing the gall- 
bladder and carefully examining the livei 
and the pancreas, one tinds a definite 
condition of subacute or chronic ])an- 
creatitis is ])resent, with or without chole- 
cystitis or stones, provided the gall- 
bladder is not so diseased that it must 
be removed. 

It IS Mock's experience, and confirmed 
by the writings of Archibald, de Tarnow'- 
sky, and others, that when the gall-blad- 
der IS drained because of an existing 
chronic pancreatitis, prolonged drainage 
for 6 to 12 weeks is preferable to 
the usual few days to 2 weeks The 
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recurrences and the cases that continue 
to have upper right quadrant distress 
most frequently follow a short drainage 
period. Bile drainage gives the inflam- 
matory changes in the pancreas the best 
chance for resolution, a condition which 
usually requires weeks and months. 

2 Whenever a few stones, usually 
cholesterol, are found in a gall-bladder 
which on close inspection is otherwise 
negative. Because it has become the con- 
tainer of stones is not a sufficient reason 
for removing the gall-bladder The au- 
thors are convinced that the percentage 
of cures in this group is just as high, if 
not higher, than when the gall-bladder 
is removed Furthermore the operation 
is simpler 

3 In the presence of acute empyema 
of the gall-bladder, it is the authors’ 
opinion that a quick drainage operation 
IS safer and preferable to the more pro- 
longed cholecystectomy 

\\1ien the surgeon exposes the gall- 
bladder and biliary tract expecting to 
find stones and fails to find any condi- 
tion indicative of pathological changes. 
It IS far wiser to back out than to remove 
or even dram such a gall-bladder The 
(lav IS ])ast when this organ should be 
(.oiiMdered a useless, iionfunctioning ves- 
tigial structure 

C holecv stectonn is definitely indicated 
when a diseased, distended, stone-laden 
gall-bladder is found In the more se- 
vere forms of liihapv tract disease, it 
still IS and ])robabl_v always will be mure 
fie(|uentl\ indicated than is cholecwstus- 
tonn It is not the authors’ purpose to 
condemn or belittle this procedure. Rather 
theirs is a plea for a more careful in- 
dividualization of every case instead of 
subjecting each patient with gall-bladder 
disease to a routine cholecystectomy. 

Conservative Therapy During the 
Acute Stage of Cholecystitis— Con- 
servative measures employed in the treat- 


ment of acute cholecystitis aim to alleviate 
suffering, to improve the general condi- 
tion of the patient, and to produce con- 
ditions favoring subsidence of the acute 
process, as outlined by G. S. Bergh.^^ 

Alleviation oj Pain — BiHary-tract pain 
results from spasm or distention. Mc- 
Gow'an, Butsch and Walters have dem- 
onstrated that when biliary colic results 
from spasm it may be relieved by the 
administration of amyl nitrate or gly- 
ceryl trinitrate, and w’e have found 
that these drugs may be useful in re- 
lieving the pam in some cases of acute 
cholecystitis. In other cases it is neces- 
sary to resort to morphine, but since 
that drug causes spasm of the sphincter 
of Oddi, the relief is entirely central. 

Injection of calcium salts also has 
been suggested as a means of relieving 
biliary-tract pain. Such salts do not have 
a relaxing effect on the sphincter of 
Oddi, but Hochman states that the cal- 
cium raises the threshold for pam 
sensibility. 

The application of hot packs to the 
abdomen often makes the patient more 
comfortable Tlie mechanism of this ac- 
tion is not known, but it is possible that 
the heat decreases the tone and motility 
of the gall-bladder. 

hnprovcnuvit oj the Cencnil C ondition 
of the Patient — Since tlierc may be 
hejiatic damage m cases of acute chole- 
cvstitis, glucose should be given mtra- 
venouslv to increase the giv cogen reserve 
of the liver Fluids should be given 
liberalh to comliat dehvdration In de- 
Inhtated jiatients, especial!} in the pies- 
ence of jaundice, blood transfusions 
are of value 

Measures to Produce Conditions Fa- 
voring Subsidence of the Acute Process- 
Rest is the most important factor favor- 
ing subsidence of acute inflammation 
In the case of acute cholecystitis, the 
activity of the diaphragm, the activity 
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of the bowel, and the activity of the gall- in cases with acute abdominal disorders, 
bladder itself are unfavorable influences. In cases of conservatively treated ap- 
There is a reflex splinting of the dia- pendicitis with perforation and perito- 
phragm and, to a certain extent, intes- nitis, for example, medication for relief 
tinal movement is inhibited. Even under of pain seldom is necessary. Narcotics 
a regimen of starvation, however, a cer- are avoided in cases m which the nature 
tain amount of intestinal activity is nec- or extent of the intra-abdominal patho- 



essary to piopel the fairly large volume 
of secretions which are poured into the 
upper portion of the alimentary canal. 
In very acute cases of cholecystitis this 
factor should be combated by the em- 
ployment of continuous suction ap- 
plied to an inlying duodenal tube as 
described by Wangensteen 
It has been the author’s experience 
that the use of suction often relieves pain 


logical process is still in f[uestion, in 
order that symptoms which might give 
valuable information concerning the pa- 
tient’s condition are not masked In 
severe biliary colic which cannot be re- 
lieved by amyl nitrate, however, it may 
be necessary to resort to opiates 

In less severe cases the patients may 
be allowed to take carbohydrates by 
mouth as they do not stimulate motility 
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of the gall-bladder. Ivy suggests the 
feeding of cereal gruels, starches, and 
sugars, especially in the form of com 
syrup. He advises adding gelatin to the 
cereal because its glycin content will not 
only provide sugar for glycogen forma- 


order to keep the gall bladder at rest, 
therefore, fats, acid fruit juices, and 
meats, which stimulate the secretion of 
gastric juice, should be withheld. 

Magnesium sulfate or magnesium 
oxide sometimes are given because of 



Fig 23 — After incising the fundus, removing the stones and swabbing the gall-bladder mucosa 
ihnioughly with iodine, the gall-bladder is split with scissors down to within 1 cm ot the evstic 
duct (Am J Surg, 40 197-204, Apr, 1938 ) 


tidii, l)iit Will iinpnnc the detuxicatory 
function of the li\er. He states that 
calcium and vitamins A and D also 
should be given. 

The chief stimulus of gall-bladder con- 
traction is the hormone, cholecystokinin, 
and the most effective excitants of hor- 
mone production are acids and fats act- 
ing in the upper part of the intestine In 


the relaxing effect these substances exert 
on the sphincter of Oddi There is some 
evidence to indicate that magnesium 
causes a sHglit contraction of the gall 
bladder w^ell as relaxation of the 
sphincter, in which case it might be well 
to avoid Its use m acute cholecystitis 
Biliary antiseptics are apparently of 
no value, and Ivy states that bile salts 
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should not be given in cases of acute moval of a functioning gall-bladder are : 
cholecystitis. (1) Slight hepatitis; (2) dilatation of 

Management After Subsidence of the biliary ducts, and (3) disturbances 
the Acute Process — After subsidence of function of the choledochoduodenal 
of the acute process a chronic chole- sphincter mechanism, 
cystitis often remains, but this is not On the other hand, if the gall-bladder 
invariably the case. The gall-bladder has been so permanently injured that it 



lojj: J4 — Ont-luilt ot the reduiKhiiit ixntion ot the «a]l-l)hi(I(k i has heuii icnioNtd <ind the 
nit edge sutured with a lock stitch The lemaining halt is being cut a\\<i> <ind its cut edge will 
be similaih sutiiicd { \in J ^uig, 4{) l‘47-i()b Xpi , 1‘blS ) 

iiia\ lesunic its normal functions, ancl does not liecoinc visible when the 
since removal of a functioning gall-blad- (mahain~Cole test is applied, a func- 
der leads to morphological and physio- tional cholecystectomy has already 
logical changes m the biliary passages been performed from the physiological 
and liver, one should not remove a stone- point of view. Consequently, no physio- 
free gall-bladder which concentrates, at logical change or damage would be ex- 
least not until medical control has been pected from removal of such an organ, 
tried The changes which follow re- and if it be harboring infection or stones 
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cholecystectomy is certainly indicated. 
Furthermore, when it is indicated, sur- 
gical treatment should not be delayed 
too long since complicated pathological 
processes may develop and greatly in- 
crease the risk. 

Partial Cholecystectomy — Acute gan- 
grenous cholecystitis is most commonly 
due to circulatory changes in the gall- 


The condition was nonsuppurative in 5 
patients, suppurative in 39, and gan- 
grenous in 34 patients. Perforation oc- 
curred in 9 cases, and produced a lo- 
calized pericholecystic abscess in 7, and 
an acute general peritonitis in 2. 

Close observation is recommended in 
considering the method of treatment of 
acute gangrenous cholecystitis. For pa- 


Fig 25 — Cigarette drains in place, holding open the remnant of the gall-bladder attached to 
the luer The onieiitiini is placed against the diaitis to precent adhesions to the nearln \iscera 
(Am four Surg , 40 107"2()4, Apr, 1938 ) 

bladder, which occur as a result of the iients with sMiiptoiiis of perforation w ith 
impaction of a stone in the c\stic duct spreading ])entonitis. iiniuediate surger> 
Infarction and infection are usiiallv sec- is indicated Careful jireparation for 
ondaiw causes The incidence rejiorted surgeiw is stressed. 

by various surgeons varie.s from li per If operative treatment is decided uiion, 
cent { ludd and Phillips j to 43 jier cent the author believes that cholecv stectonn , 
(Estes) of all cases of acute chole- if practical, is the method of choice. In 
cystitis Perforation occurs m from 0 86 cases of gangrenous and suppurative 
to 5 2 per cent of all cases of tins con- cholecystitis, a much lower mortality 
dition treated in the hospital (2 08 jier cent) has been shown when 

W. L Estes, Jr reviews the cases ])artial cholecv stectomy has been per- 
of 78 patients wnth acute cholecystitis forniefl. In this ])rocedure, the free- 
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lying portion of the gall-bladder is ex- of a gall-bladder remnant was found in 
cised, the wall is left attached to the these cases. The mortality rate in this 
liver, and the cystic duct is not dis- series is compared with that reported 
turbed. In a follow-up study of 42 m acute cholecystitis, which ranged from 
patients who observed no dietary re- 13 5 to 32 per cent. 



Fig 26 — Dissection of cvbtic vessels off the wall of the gall-bladdei thiough slits in the setosa, 
and application of silver clips One arm of the clip rests flatly in a groove on the dissecting jaw 
of the clamp Insert shows the flange on the other arm of the clip which slides along the gioove in 
the othei jaw of the clamp and clasps the tissue firmly as the clip is dosed (Am [oiii Sing , 
40 407, May, 1938 ) 


strictions, 81 per cent showed no recur- 
rence of symptoms and 11 per cent 
showed a residual fatty dyspepsia. Four 
patients were operated upon later for 
stones in the common duct. No vestige 


Cholecystostomy is reserved for the 
patients who are very bad risks. 

The electrosurgical obliteration of the 
gall bladder is discussed by M. Thorek,*^^ 
who states that, if a dry, nonleaking 
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surface could be substituted for the dis- service the falciform ligament. So far 
charging cavity represented by the bed (August, 1937) 342 operations have been 
of the gall-bladder resulting from classic performed by this method in cases of 
cholecystectomy, it would be an impor- gall-bladder disease including gangrene, 
tant step. Experimental studies on dogs empyema and sclerosis. There were 3 


Fig 27 — Peritoneal cuff f somewhat diagrammatic) dissected tn junction of hepatic and c\stu 
ducts The clipped stumps of the ostic vessels ha\e been carried dow-n with the cult <ind are a 
safe distance away The gall bladder has been dissected from the li\er bed and is tree to the dmt^, 
w^hich can be easily explored (Am Jour Surg , 40 407, May, 1938 ) 



and monkeys proved that this can be 
accomplished by proper electrocoagula- 
tion. The tendency of electrocoagulated 
surfaces to become agglutinated with 
serous surfaces requires putting into 


deaths m the senes One patient suc- 
cumbed to an undiagnosed chronic sub- 
diaphragmatic abscess some time after 
operation. Another patient died from 
massive bilateral pulmonary collapse and 
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the third from pneumonia about 3 weeks complishes destruction of the entire 
after the operation. Failures and fa- thickness of the wall of the gall-bladder 
talities in classic cholecystectomy are and, if indicated, also the bed of the gall 
often due to bile leakage, as a result of bladder. The surgeon has under control 
an inability to obliterate and cover the the degree of penetration he wishes to 


V 



Fig 28 — Clips holding cut c>btic vessels On the lett aie s1io\mi right angled scissois dissecting 
and cutting serosa, on the right is the Walkei suction dissector in action ( \ni [our Suig, 

40 407, May, 1938 ) 

bed of the gall-bladder, and drains invite accomplish The ligamentuin falcifornie 
bile seepage With this method a pre- hepatis is used as a free j>raft , its serous 
requisite to satisfactory results is a patent structure covers sutured or raw surfaces 
common duct. An occluded cystic duct to great advantage, thus reinforcing and 
from any cause is an indication for this protecting the areas concerned against 
operation. The operation effectually ac- seepage and safeguarding the processes 
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of repair. Electrocoagulated areas of 
intra-abdommal organs tend to heal by 
encapsulation. They do not interfere with 
wound healing. Therefore drainage is 
not only undesirable but is distinctly 
deleterious. Electrosurgical obliteration 
of the gall-bladder exacts careful technic 
and meticulous attention to detail. 

A subserous cholecystectomy is de- 
scribed by L. R. Whitaker.*”'^' The ad- 
vantages of subserous cholecystectomy 
are* (1) Facility of operation through 
a small incision; (2) greater safety, par- 
ticularly in the region of the cystic and 
common ducts; (3) quicker and easier 
recovery of the patient (7 days in bedj ; 
(4) fewer complications. 

The chief difficulty m subserous chole- 
cystectomy is in control of hemorrhage 
from numerous small vessels ; this can 
be readily accomplished by the use of 
modified Cushing silver clips as described 
At about the lower third of the gall- 
bladder, slits are made through the serosa 
beside the several branches of the cystic 
artery The vessels are dissected iij) and 
siher clips applied with the clamp for 
this purpose 

The serosa and \essels are cut across 
cibo\c the clii)s and the serosa along the 
\ esicular margins 

The gall-bladder is stripped fnMU abo\e 
to the junction of the c\stic and common 
ducts, which is palpated The common 
duct can be explored and drained through 
the c\ Stic stum]), with a slit into the 
ctnuinon duct if necessaiw 

With tlie chronic gall-bladder, where 
a definite, clean stumj) of cwstic duct is 
doublv tied, and there is no oozing of 
blood or damage to the liver, drainage 
IS omitted , with the acutely inflamed gall 
bladder, drains are used 

Results Following Cholecystec- 
tomy — The stonclcss gall-bladder is dis- 
cussed by C A Kunath The author 
calls attention to a definite dyspepsia 


syndrome which includes gaseous indi- 
gestion, inability to digest fatty or greasy 
foods, belching, distention, vomiting, and 
flatulence, wffiich he believes is largely 
responsible for the problem of the stone- 
less gall-bladder. He reports a follow-up 
study of 100 uncomplicated surgical 
cases of noncalculous cholecystitis. A 
similar study for the purpose of com- 
parison w*as made on 100 consecutive 
cases of chronic cholecystitis with cal- 
culi. The only other operative procedure 
in both series of cases w^as simple chole- 
cystectomy. 

The age incidence w^as almost identical 
m both groups, and averaged 42 3 years 
in the noncalculous group and 41 9 years 
in the calculous group. The theory that 
the noncalculous cases represent the 
earlier cases in respect to duration of 
symptoms before admission to the hos- 
pital w*as held with regard to both 
groups. It is interesting to note that 
females outnumbered males in both 
groups, but there w’ere more males in 
the noncalculous group than in the cal- 
culous group. 

From the standpoint of the symptoms, 
It was found that sxmptoms were ahvays 
more jironounced m the group with 
stones ( )f the noncalculous cases, 56 per 
cent ga\e a histor\ of biliar\ colic w*hich 
was accompanied b\ se\ere colicky pain 
lequinng hypodermics for relief It 
seems that causes other than stones are 
lesjionsible for the biliary colic. 

\ careful stud} of both groups empha- 
sized the fact that the noncalcuioiis 
showed a greater mortaht}, a highei 
j)(»stot)erati\e mortality, and only aljout 
half as many cures. 

Careful anahses were made from the 
stand])oint of pathological changes in the 
gall-bladder wall of the noncalculous 
cases. In a general w*ay the percentage 
of good results rose steadily as the patho- 
logical processes in the gall-bladder be- 
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came more advanced. However, there 
are some phases of these analyses which 
are somewhat perplexing. A disturbing 
factor is the relatively high percentage 
of cures in the group of patients with 
normal or nearly normal gall-bladders. 
Many patients get relief from the symp- 
toms after removal of a gall-bladder 
showing very little pathological change. 
It appears that while histological changes 
may be nil or slight, functional or physi- 
ological disturbances of the gall-bladder 
which in no way produce any anatomical 
change can be present Therefore, a 
pathological report can offer no accu- 
rate index as to the possible benefit that 
may result from cholecystectomy 

From the standpoint of cholecyst o- 
graphic evidence, again we meet facts 
that are difficult to explain Cholecystog- 
raphy as a means of diagnosing gall- 
bladder disease has come to be consid- 
ered an accurate test in a higli percentage 
of cases As a rule, cholecystectomy is 
rarely advised when there is a normal 
cholecyst ogram. Nevertheless, in this 
stud\ of Kunath’s it appears as a signifi- 
cant fact that 75 per cent of the patients 
with normal cholec\stograms were cured 
It is possible that incidental appendec- 
tomy is responsible for the cures m this 
group with normal cholecystograms One 
IS obliged to concede that while chole- 
cystography is a contributing factor in 
the diagnosis of gall-bladder disease, it 
cannot be entirely relied upon either for 
diagnosis or prognostic purposes follow- 
ing cholecystectomy Kunath expresses 
the opinion which other investigators be- 
fore him, notably Burden, Sanders, Judd, 
Palmer, Graham, and Mackey, have ex- 
pressed ; i. e , that an analysis of pre- 
operative symptoms is probably of greater 
value in estimating the probable benefits 
to be derived from cholecystectomy than 
the cholecystographic evidence or the 
pathological report The trend now is to 


regard the presence of definite biliary 
colic as the most dependable indication 
for cholecystectomy, as well as the symp- 
tom most likely to be relieved by this 
means. Eighty-six per cent of the pa- 
tients with colic under investigation were 
cured Of the cases in which vague dys- 
peptic symptoms were present prior to 
operation, only 33 per cent was cured. 
Moreover, the dyspepsia syndrome de- 
veloped postoperatively in 38 per cent of 
the cases in which it was absent pre- 
operatively. Observations such as these 
seem to favor the view that the dyspepsia 
syndrome is more closely related to non- 
function of the gall-bladder than to dis- 
ease of the gall-bladder 

Kunath believes that the majority of 
the cases which showed no improvement 
must be explained on a basis of physio- 
logical change or altered function He 
ventures the opinion that there probably 
is a large group m every senes of non- 
calculous gall-bladders 1\ mg on the border 
line between organic and functional dis- 
ease It IS difficult to diagnose these 
cases and the results after cholecystec- 
tomy are apt to lie disa]ip()inting A bet- 
ter understanding of ihe ])h\si()logy of 
the biliary tract will doubtless help to 
remove much of the doubt and disap- 
pointment that are now so frequent in 
the treatment of the noiicalculoiis gall- 
bladder. 

The Heart in Gall-bladder Disease 

The condition of the heart in 65 con- 
secutive cases of disease of the gall-blad- 
der and the biliary tract was determined 
by S M Laird There were 58 women 
and 7 men Fifty of the patients had a 
clinical cardiac lesion Of the 65 patients, 
24 were regarded as obese. This sug- 
gests that the obesity, if a factor, is not 
the whole explanation of the presence of 
cardiac lesions in these cases of disease 
of the gall-bladder Fifty patients were 
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followed up or were under observation 
until death occurred. Operation was per- 
formed in 40 and 13 of these had cardiac 
manifestations. Cholecystectomy pro- 
duced a cure of the symptoms of gall- 
bladder disease in 78 per cent of cases in 
which this operation was performed and 
appeared to be a satisfactory measure 
for obtaining amelioration of the cardiac 
manifestations occurring in cases of dis- 
ease of the gall-bladder. The presence of 
similar cardiac conditions in cases of 
disease of the gall-bladder does not con- 
stitute a contraindication to cholecys- 
tectomy. Fatal pulmonary embolism oc- 
curred as a postoperative complication 
in 5 per cent of the cases. There was 
some evidence to suggest that the longer 
disease of the gall-bladder is permitted to 
exist, the greater is the possibility of 
cardiac manifestations making their ap- 
pearance The incidence of lesions of the 
heart in cases of disease of the gall-blad- 
der \\ as not influenced by the presence of 
jaundice Coronary artery thrombosis 
occurred m 12 per cent of the cases and 
on occasion may present dilificulty in 
differential diagnosis The electrocardio- 
graphic evidence was inconsistent in 
mail}' cases of myocardial insufficiency 
when compared with the clinical condi- 
tion of the patient, but was of great 
value m cases m which coronary artery 
thrombosis had occurred 

Hepatorenal Syndrome 

The various clinical and pathological 
aspects of the so-called hepatorenal syn- 
drome occurring after operations upon 
the gall bladder and biliary ducts as re- 
ported in the literature are discussed by 
J H. Garlock and S. H Klein IMany 
of the reports were found to be wanting 
in post-mortem studies Those that in- 
clude necropsy examinations present a 
curious lack of uniformity of the patho- 
logical picture, which raises the question 


of why one case presents minimal find- 
ings at autopsy, while another with the 
identical clinical picture may exhibit 
extensive hepatic and renal degenerative 
changes. 

A possible explanation for this con- 
siderable variation in degree and extent 
of the pathological findings is suggested. 
It seems possible that many of the pa- 
tients have some degree of kidney dam- 
age before the surgical attack on the 
biliary system, with a small margin of 
safety from the standpoint of renal re- 
serve. This impairment may not be 
apparent or demonstrable by any known 
laboratory methods Following the oper- 
ation upon the diseased biliary tract, with 
its associated surgical trauma and the 
greatly altered physiology that must nec- 
essarily follow', the already impaired 
kidneys are unable to cope with the 
additional load thrown upon them and 
soon break dow'n completely. The clin- 
ical picture, with the relatively free 
interval of 5 to 10 days after operation, 
suggests confirmation of this thought 

A case is reported in detail in which, 
5 days after operation for a calculous gall- 
bladder and bile-duct disease, there fol- 
lowed a clinical course characterized b_\ 
progressive asthenia and uremia with 
terminal icterus Death occurred on the 
thirteenth postoperatne daj The post- 
mortem findings, m contrast to the severe 
liver and kidney changes reported m the 
literature, consisted only of mild paren- 
ch\matous degeneration in these organs, 
and acute cholangitis. These changes 
certainly could not be held responsible 
for the clinical course of the patient. The 
kidneys, how ever, showed some focal 
interstitial inflammation, manifested b\ 
nests of lymphocv tes. plasma cells, and 
mfre([iient poh morphonuclear leuko- 
cytes within the stroma of the medulla 
In addition, there was a striking glomeru- 
lar lesion. This consisted of an increase 
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in the size of the glomeruli, which was 
due to prominence of the intercapillary 
connective-tissue framework which ap- 
peared spongy, as if distended by fluid 
There was no increase in the cellulanty 
of the malpighian corpuscles. This glo- 
merular picture bore a strong resem- 
blance to the acute intercapillary glomer- 
ulonephritis described by MacCallum and 
considered by him to constitute the initial 
stage of the chronic condition known as 
glomerulonephritis 

In conclusion, the authors have formed 
the opinion that no logical or satisfactory 
explanation of the so-called hepatorenal 
svndromc has as yet been offered Al- 
though many authors believe it to follow 
surgery of the biliary tract onh, the same 
syndrome has been known to follow o])- 
eratioiis uiion the gastrointestinal tract 
and also extensive cutaneous burns, con- 
ditions known to he closely linked with 
(listurbaiKCs of the protein metahohsin 

Carcinoma of the Gall-Bladder 

V compiehensnc study of 4S c‘ases of 
carcinoma of the gall-bladder, m tlu‘ 
period fioni Id] 3 to 1^33, Inis l)c*en gnen 
b\ W \ C oopc'i 

Incidence — ddu* a])])ciieiit iikumsc' in 
the frcHiuencw of caicinoina of the gall 
bladder roughic jiarallels the increase in 
frequenc} of o]jerations on the g<ill-l)la(l- 
der In 1500 ojierations on the gall-blavl- 
dcr, the surgical incidence of carcinoma 
was 3 per cent, while the autojisy inci- 
dence was 0.61 per cent m 2041 cases. 

Most of the patients were lietw^een the 
ages of 50 and 60 )ears, and it was noted 
that inflammatory disease of the gall- 
bladder was most common between the 
ages of 40 and 50 years Seventy-seven 
per cent of the patients were women, 
which IS in agreement with other reports, 
the ratio being, roughly, 4 women to 
1 man. 


Etiology — Of the various etiological 
factors, chronic irritation incident to 
cholelithiasis and infection is the most 
constant finding Stones were found in 
79 per cent of the patients, and 48 per 
cent gave a history of colic of long dura- 
tion IMahgnant degeneration of benign 
papillomas of the gall-bladder is also 
possible 

Pathology — Pathologically, the dis- 
ease may be divided into 2 groups, adeno- 
carcinoma and squamous carcinoma The 
former group is subdivided into, (a) 
Papillary adenocarcinoma, 12 per cent; 
(b) infiltrating adenocarcinoma, 56 per 
cent, (c) scirrhous adenocarcinoma, 25 
l)cr cent, and (cl) mucous adenocarci- 
noma, 12 i)cr cent 

rnfianiniation and chronic mechanical 
irritation ])roduce a variety of reactions 
in the gall-bladder, <md the tyjies of re- 
action seems to (Ictciminc to some degree 
the t\])c of lesion formed If the sub- 
inucos<L is moie resjionsive than the mii- 
vosa, the resulting iiajiilloma may be 
com])osed chiefiv of connective-tissue 
1 ‘leinciits covered with i‘])itlu‘hum Should 
the ies])onsc‘ l)e an ( ivci grow th of cjiithe- 
lium, sim])lc lienign iiapillonias develop 

'riu' <ii)]KMi ,UK(‘ of s(ju<iinous-(. ell car- 
cinoma 111 the galPhladdci is cx])huned 
on tlic htisis of nu‘ta])l<isia One example 
was seen in thepiesc^nt series Clinically, 
this t>pe inav reseinlile scinhous adeno- 
earcinoina 

C <ircinoina inav occur in any i)ortion 
of the e])itheluim of the gall-bladder, l)ut 
it IS estimated that from 80 to 90 ])er 
cent originates m the fourth of the mu- 
cosal area represented by tlie dome and 
neck of the gall-bladder This distribu- 
tion again suggests the importance of 
calculi as an etiological factor The site 
of the tumor obviously influences the 
course of the disease and clinical picture 

In general, carcinoma of the gall-blad- 
der disseminates by local extension, lym- 
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phatic metastases, and blood-borne metas- 
tases. Local extension is by far the 
most common method of spread, and the 
liver is involved earlier and more fre- 
quently than any other organ. 

In 52 per cent of the patients, there 
was a history of gall-bladder disease of 
long standing, and in 70 per cent of 
those 111 which no such history was elic- 
ited, stones were found After the onset 
of carcinoma, the clinical course is usu- 
ally modified by symptoms of referable 
to the tumor and its growth. The symp- 
toms and signs, and their incidence in 
this senes is as follows* Pain in 69 per 
cent , loss of weight in 95 per cent; ano- 
rexia m 85 per cent; tenderness in 73 
per cent ; a palpable mass m 50 per cent ; 
a palpable edge of liver in 50 per cent; 
jaundice in 48 per cent, and vomiting m 
45 per cent Leukocytosis, anemia, and 
chills and fever occurred less frequently. 
There wTre 7 atypical cases Four of the 
patients had symptoms of obstruction of 
the common duct, 2 presented duodenal 
obstruction, and 1 had a condition wdiich 
icsembled hydrops of tlie gall-bladden 
Diagnosis — The diagnosis of carci- 
noma of the gall-l)ladder is difficult to 
establish with certaintv A constant dull 
aching pain m the epigastrium or right 
U]jper quadrant, persisting over a period 
of w'eeks, is one of the most valuable fea- 
tures in the differential diagnosis Chole- 
c}stograms aie seldom said to be of aid 
In 17 cases in which cholecw stogranis 
were made, a positne diagnosis of carci- 
noma of the gall-bladder was not made 
b\ roentgen examination 

Treatment — The results of treatment 
are not encouraging Operations which 
consisted of exploratory laparotomy 
wath removal of tissue for biopsy, chole- 
cystectomy, cholecystostomy, and 
gastroenterostomy were performed m 
45 cases. Five patients w'ere free of metas- 
tases at operation. One patient who was 


TABLE 3 

Common Duct Stones 



Explora- 

tion 

Stones 

Found 

Total 

Cases 

Num- 

ber 

Per 

Cent 

Num- 

ber 

Per 

Cent 

1910 to 1926 

96 

15 0 

52 

8.4 

619 

1927 to 1928 

91 

32.7 

38 

13 7 

278 

1929 to 1930 

49 

35.8 

22 

16.1 

137 

1930 to 1931 

61 

42 5 

30 

210 

138 

1931 to 1932 

45 

38 0 

22 

19 0 

118 

1932 to 1933 

52 

46.0 

24 

21.2 

113 

1933 to 1934 

42 

35 0 

21 

17 6 

119 

1934 to 1935 

48 

35.0 

17 

12.0 

143 

1935 to 1936 

67 

46.2 

28 

19 3 

145 

1936 to 1937 

74 

40 2 

23 

14 4 

159 

1937 to 1938 

95 

50 8 

34 

18 3 

187 


known to be alive and well 2 years fol- 
lowaiig operation was subsequently lost 
from observation The remainder suc- 
cumbed at operation or shortly thereafter. 

The author agrees wath Graham that 
the most rational attack on this disease 
is its prevention by early removal of the 
gall-bladder m all cases of cholelithiasis 
Common Duct Stones — Earlier op- 
eration upon ]>atients for gallstones wa‘)uld 
cut down the number of patients m whom 
common duct stfjiies are now' found, and 
this is the logical ap])roach to imiirove 
the results of surgeiw lor cholelithiasis. 
According to F H Lahc},'*” inan_\ jia- 
tients ha\e m the past and are still hav- 
ing gall-bladclers removed and common 
duct stones left behind. 

If we wish to remove all of the stones 
ill the gall-bladder and biliary tract, the 
common and he])atic ducts must lie e\- 
plored in a])proxmiatelv 50 ])ei cent of 
the cases and m a])proxiniatel} half ot 
these cases stones will not be found 
The condition of the wall of the gall- 
bladder and the character of the bile 
within It are \aluable criteria as to 
whether or not the common and hepatic 
ducts should be opened and explored 
Inspection of bile in a hypodermic 
syringe by transmitted light gives excel- 
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lent evidence as to the probable presence 
of infection or stones within the mam 
bile ducts and the need for their explora- 
tion and drainage. 

Technical measures are discussed 
which have to do with the safety of the 
operation and with the length of post- 
operative drainage. 

Finally, no operation for gallstones 
offers the patient the highest percentage 
of relief of symptoms, the lowest per- 
centage of complications and the lowest 
percentage of complications and the low- 
est ultimate mortality unless it not only 
removes the stones within the gall blad- 
der and the gall-bladder itself, but also 
assures the surgeon and the patient that 
any possible stones within the common 
and hepatic ducts have also been re- 
moved, and that that structure is, to the 
greatest possible extent, relieved of its 
associated infection by drainage. 

According to G ZopfF,“‘^ in the last 3 
\cars 202 cholecystectomies were per- 
formed at the Heidelberg clinic. During 
the same period, 45 (18 5 per cent) 
patients were readmitted to the clinic 
because of recurrence of symptoms. The 
original operation \vas performed from 
6 months to 12 years before Only 11 
had their original operation at the Hei- 
delberg clinic On reoperation a stone 
w'as found to be present in the extra- 
hcpatic bile passages in 23 (51 per cent), 
or 9 3 per cent of the total number of 
patients operated on during the same 
period. Inflammatory alterations were 
responsible for the symptoms in 11 (24.5 
per cent). Eight patients presented me- 
chanical disturbances either in the biliary 
tract or m the intestine Dyskinesia was 
assumed to be the cause in 3 (6 7 per 
cent). Enlargement of the periportal 
lymph nodes was found to be the cause in 
2 cases Carcinoma at the hilus of the 
liver was observed in 1. There were 3 
types of inflammatory alterations * Those 


of the bile passages, late abscesses, and 
inflammation of the head of the pancreas. 
The patients in whom the symptoms 
were due to inflammation of the bile pas- 
sages responded well to conservative 
treatment, which consisted of the passage 
of the duodenal sound and flushing 
with 40 per cent magnesium sulfate. 
There were 4 instances of late abscesses 
which had developed m cases of neglected 
cholangitis. More than 50 per cent of 
recurrences were due to a stone. The 
author believes that most of the recurring 
stones are those overlooked at the time 
of the original operation, although he 
does not reject the possibility of forma- 
tion of new stones m the extrahepatic 
bile passage In proof of the latter con- 
tention, the author cites 3 cases in which 
stones W'Crc removed from the common 
bile duct and in whicli there was con- 
genital absence of the gall-bladder The 
author likewise had seen 2 consecutive 
recurrences of stones in the common bile 
duct He stresses haulerleibs advocacy 
of an early operation for gallstones The 
stones may he a long time in the com- 
mon duct without producing symptoms, 
though they |)rc])are tlie gioniul for a re- 
currence after a choleex stectomy Among 
202 cholecystectomies, stones were re- 
moved from the bile ])assages in 2(8 cases 
(13 9 per cent). Because of a definite 
increase m mortality when the chole- 
dochus is opened, roentgenologic investi- 
gation of the patency of the duct during 
the operation as jn'oposed liy Mirrixzi, 
was adopted m the Heiclellicrg clinic. In 
addition, they have attempted to locate 
the stone by transilliimation of the duct 
The favorite seat of a recurring stone is 
the physiologic enlargement of the duct 
just above the sphincter of Oddi, giving 
rise to symptoms of a \alve stone with 
or without involvement of the pancreas. 
The diagnosis of the presence of a stone 
in the common duct constitutes an indi- 
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cation for operation. Choledochotomy 
and the removal of the stone were con- 
sidered sufficient in the presence of a 
patent duct. Drainage was practiced only 
in the presence of severe inflammation, 
icterus and white bile. The author con- 
siders systematic medical aftertreatment 
an important prophylactic measure in 
preventing recurrence of symptoms 

Glyceryl Trinitrate 

Therapeutic Value in Biliary Colic 
and in Postoperative Phase of Bili- 
ary Tract Disease — The histological 
study of the extrahepatic biliary system 
revealed more abundant muscle tissue in 
the fundus and neck of the gall-bladder 
wall than at the site where the cystic 
duct approached the common duct. The 
so-called “collum cysticus” sphincter was 
not identified. The hepatic and common 
bile ducts consisted mainly of fibro- 
elastic tissue with scattered strands of 
muscle tissue down to the region of the 
ampulla and the sphincter of Oddi, 
where nonstriated muscle again appeared 
and reached its maximum thickness It 
formed a sphincter which mechanically 
guarded the entrance into the duodenum, 
and which, clinically, induced a typical 
sphincteric s>ndrome 

Atropine, morphine and atropine, 
epinephrine, ephedrine, magnesium 
suliate, and fats, such as cream or 
olive oil, were found to be effective, 
either individually or in combination, in 
relieving only a small percentage of cases. 

R. R. Best and N F Hicken ’•* ex- 
perimented with the use of glyceryl tri- 
nitrate in 3 groups of cases 

1 In ordinary biliary colic when the 
gall bladder had not been removed, gly- 
ceryl trinitrate gave relief m some cases 
and was a failure in others 

2. In the cases of patients w hose gall- 
bladder had been removed some years 
previously but who still had attacks of 


biliary distress, glyceryl trinitrate gave 
immediate relief when other antispas- 
modics had failed. With the use of this 
drug it was noted that small stones were 
released from the common duct, there 
being no relief if the stones were too 
large to get through the choledochus 
sphincter or were caught in a narrowed 
portion of the common duct. 

3. In cases of patients with spastic 
biliary dyssynergia, w'ho were carrying 
common-duct tubes or catheters and in 
whom the distress was caused by a dis- 
turbance of the sphincter of Oddi, gly- 
ceryl trinitrate often brought about im- 
mediate cessation of pain when the com- 
bination of morphine and atropine had 
not given the desired relief. Glyceryl 
trinitrate may be used in combination 
with morphine, as the relaxing effect of 
the glyceryl trinitrate on the sphincter 
seems to be greater than the spastic effect 
of the morphine on the duodenal wall. 
Atropine appears to give the most relief 
if the gall bladder and cystic duct are 
involved W'hen there is an active patho- 
logical condition, atropine or a combina- 
tion of morphine and atropine has not 
always been found to be effective 

The greatest success wfith the use of 
glycend trinitrate has been obtained in 
those cases in which rather typical dis- 
tress recurred following the removal of 
the gall-bladder 

Bile Salt Therapy in Gall-bladder 
Disease 

H. Doubilet and his associates*’’" le- 
port 38 cases of pain and dyspep.sia after 
cholecystectomy, in the majority of which 
relief was obtained b}'- a fat-free diet 
and b\' an adequate intake of bile salts. 
Certain e-xceptmiis imist he < iliserved If a 
choledochal stone is present, the increa-ied 
flow of bile following the administra- 
tion of bile salt results m an accen- 
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tuation of symptoms or even the appear- 
ance of jaundice. Any condition, such 
as partial stricture, malignant growths 
or chronic pancreatitis, which would di- 
mmish the diameter of the common bile 
duct could cause an increase m symptoms 
after treatment with bile salt. The pres- 
ence of gastric hyperacidity renders treat- 
ment difficult In such cases the frequent 


disappearance of the difficulty in diges- 
tion and the improvement in intestinal 
peristaltic action all tend to eliminate the 
tendency to gastrointestinal spasm. In 
.sup[)ort of this, It has often been noted 
that the relief of constipation only by the 
ordinary saline cathartics is occasionally 
of some assistance m the improvement of 
painful symptoms. The removal of a 



jq — \]i aiMhiratiis for int«isutin« cli.inj^ts in intiadiiotlunal picssuK { \iu J Suig , 
tiviicL Sc Ob^t , f)(> ^79-987, June, 19^8 ) 

citbuks of jiain spc'iii lo ])v (hip to the 
icT uncut spuMii of the s])hnKtcr of 
< riu‘ adflilion of atropine and 

alkalis to the tlicrapy n of great assist- 
ance The neurotic patient is also difficult 
to treat, since any emotional upset l)rings 
on an attack of pain. This is apparently 
due to a spastic condition of the gastro- 
intestinal tract which involves, among 
other sphincters, the common duct sphinc- 
ter as well. It would seem that the in- 
creased flow of bile from the liver, the 


functioning g<ill-I)Iaddcn coiitannng a few 
stones should lie depi (‘catf'd on general 
])ln siologic ])i inciples Medical theiapy 
sliould be atteiu])tc‘(l liefoie opcTation is 
advised Howecer, the tic*atnient of pa- 
tients suffering from disease of the gall 
bladder cannot be condensed to a few 
directions, but, if one keeps constantly 
in mind the known ])hysu)logic jinnciples 
of the biliary and gastrointestinal tracts, 
one can achieve considerable success in 
the therapy of disease of the gall-bladder. 
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Fig 30 — Tracing showing reduction of intraduodenal pressure on heinling the head acuteh 
forw’ard In this case 2 tubes were inserted into the durKlenum, 1 open and 1 with a rubber bag 
on the end The pressure tracing from each is essential]\ the same ( Surg . (onec & Olist , 
66 97Q‘9S7, June, 1938 ) 
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Relation of Spasm of the Second 
Portion of the Duodenum to 
Biliary Colic 

A method for studying the activities 
of the duodenum has been presented 
which consists of measuring changes in 
pressure in the duodenum by means of 
an ordinary open Sawyer duodenal tube 
and a water manometer by J. M. Mc- 
Gowan, P. A. Knepper, W. Walters and 
A, M. Snell After injecting a mix- 


Resting values for intraduodenal 
pressure were determined in 3 groups 
of cases. Patients suffering from re- 
peated attacks of postcholecystectomy 
biliary colic capable of relief by nitrites 
were found to have intraduodenal pres- 
sures of from minus 35 to minus 50 mm. 
of water. In normal subjects, pres- 
sures of minus 30 to 0 mm of water 
were encountered. In individuals with 
intractable postcholecystectomy colic, not 



Fig 32 — Duotleiuiiii ot d pcitieiit with <i peisistenth high niti adiiotk nal pussuip, a, Rest- 
ing state, showing obstuictioii in thud poition <in(l bonit* spasm in second poition, closing it par- 
tially, b, same patient 1(J minutes aftei admnnstiatiou of moiplunt sultale, tlu* second portion 
ot the (luodeiuun ha\ ing been closed completely by nioie spasm, and (, same p.iticnt tollowing 
inhalation ot 4ini>l nitrite, the duodenum is again iel.i\ed, but theie is .i iieisislcmt n. mowing 
in the second portion and a peisisteiice ot obstiuctnui ,it the. duodenouuui.il junction (Smg, 
i.viitc ^ Obst, ()() 97y-'hS7, [line, 19^8) 


tiiu‘ of luriuin and water directly into 
the (luodentun through the tube, roent- 
genograms were taken of the duodenum 
under A'anous phases of changes in pres- 
sure Morphine produced an increase 
in intraduodenal pressure due to spasm 
of its second portion Amyl nitrite re- 
laxed this spasm. Roentgenograms 
taken by simultaneously injecting bromi- 
nol into the common bile duct through 
a previously inserted T-tube, and by 
injecting barium into the duodenum 
through a Sawyer tube, showed that the 
spasm of the duodenum produced by 
morphine seems also to involve the lower 
end of the common bile duct. 


relieved by nitriles and pieseiiiing roent- 
genological evidence of ohstnution of 
the third portion of the duodenum, the 
resting values fur lutraduodeucil pres- 
sure were between jilus 30 and plus 100 
mm of water. 

In patients with abnormally high in- 
traduodenal pressures, stimulation of the 
carotid sinus or moderate doses of in- 
sulin produced a moderate reduction in 
pressure; this was of a temiiorary na- 
ture, however, and did not give any 
constant relief from pain. 

The evidence presented indicates the 
importance of studying duodenal mo- 
tility in cases of intractable biliary colic 
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and the desirability in such cases of 
searching for some organic change in 
the common duct, sphincter, or in the 
duodenal wall itself. 

Common Duct Stones 

Nonoperative Management of the 
Remaining Common Duct Stones — 
During the last few years R. R. Best 
and N. F. Hicken®^ have taken many 
immediate cholangiograms at the op- 
erating table and have adopted the rule 
of making delayed studies in all cases of 


the past they have not been sufficiently 
cognizant of the series of events which 
takes place in the common duct after 
surgical treatment of the biliary tract. It 
can be fully appreciated only by those 
who have determined the postoperative 
status of the common duct through cho- 
langiography. With this situation in 
mind, and fully aware of the mortality 
attending secondary attacks on the biliary 
tract, the authors have attempted to dis- 
lodge some of these foreign bodies by 
various nonoperative measures. 
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Fig 33 — Tracing of intraduodenal pressure in a normal person, showing effects of admin- 
istration of morphine sultate (Surg , G>nec & Obst , 66 979-987, June, 1938 ) 


coinniun duct drainage or biliary fistula 
These senes ut follow-up cholangiograms 
have added inestimably to knowledge of 
the pathologic physiology of the extra- 
hepatic biliary tract 

Much to the authors’ surprise, they 
have not infrequently found delayed 
cholangiograms to re\eal stones or for- 
eign bodies such as blood clots, organ- 
ised debris or inspissated liile in common 
ducts which were thoroughly explored 
by palpation, probing, scooping, irriga- 
tion and suction at the time of operation. 
Thus it has been forcibly brought to the 
authors’ attention that these foreign 
bodies may be left within the duct or 
may be washed down from the liver. In 


The authors have been able to depict 
apparent foreign bodies in 2 other com- 
mon ducts b\ postoperative cholangio- 
grams, but these defects were inconstant 
111 appearance as well as irregular in 
shape It IS highly possible that they 
w’ere small blood clots or lumps of in- 
spissated bile wdiich were later dislodged. 
In any e\ent, they disappeared under 
the described treatment. In a recent case, 
although no stone could be palpated, the 
postoperative cholangiogram revealed a 
large stone wuthin the common duct. 
Repeated efforts to dislodge it have been 
ineffectual, and ether has also failed to 
break it up Another operation is to be 
advised. 
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Suggested Technic for Removal of 
Remaining Common Duct Stones — 
When a stone is located in the common 
duct by delayed cholangiography, the 
following 3-day regimen is begun- On 
the first day a ^/loo grain tablet of 
glyceryl trinitrate is placed under the 
tongue 3 times during the day, on the 
second, grain of atropine is given 
either by mouth or hypodermically 3 


of warm sterile olive oil or lipoidine is 
instilled into the common duct. If the 
patient does not complain of distress, the 
tube should be clamped off during this 
course of treatment except for a 30- 
minute period after each instillation. In 
order to maintain an increased intra- 
ductal pressure, 3 or 4 tablets of decho- 
lin or procholon are given 4 times a 
day 



U— Senal i ociitt’eno^iaiiis ^ittei siimiltanuoiis injntion ot llit toiiinion biU* diut uith 
IjKjniino] thiouRli a '1 -tiilie and ot the diiodemiiii with h.inum a, .it itst h, 10 imiuites attti 
.idninii-stiation ot iiioipliiiit sulfate, showinj^ spasm ot duodenum .ind ullu\ (»t mtdiuni into the 
fiiiri laduks ot the bilian tiee, and <. .ittei inii.d.ition ot am\ 1 nitiite, sbownijr ulaxation ot 
duodenal spasm and decie.ise in .imount ol medium in the Inle ducts (Snij 4 , (i\ntt ^ ( )bst , 
Of) 070 0S7, lime, I'MS ) 


liinos, «ui(l on the third the administra- 
tion of ^^l\cei}I trinitiatc* is rqirated 
Ifach morning the ])atient is j>iven 2 
drachms (<S (Im ) or more of mag- 
nesium sulfate m warm water and each 
evening at liedtnne 1 ounce (30 cc ) of 
olive oil ( preferaldy ) or thick cream. 
The common duct is gently irrigated 
once a day through the T-tube, catheter 
ui fistula, wnth warm physiologic solu- 
tion of sodium chloride, and after as 
much of this as possible is removed by 
syringe or by permitting the tube to 
drain for 5 minutes, from 10 to 30 cc. 


Tins treatment m<i\ lie u‘i)eated <ifter 
a few' (la\s’ lest, and, as in the lirst case 
leported, it ma\ he leptaited as many 
as 10 tunes o\er a period of 2 months. 
It nm jirove lather dehilitating at times 
and care must he taken not to exhaust 
the patient 

Tile question arises as to the indica- 
tions for tins form of treatment when 
no fistula or arrangement with a catheter 
exists. If obstruction is complete, there 
may be danger of hastening he])atic de- 
struction by increasing* the biliary pres- 
sure. In several cases in which obstriic- 
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tion has not been complete, the autliors 
have ventured to use the treatment, 
omitting the irrigations, with no evident 
harmful effects and with definite im- 
provement or complete alleviation of the 
biliary condition. The authors have re- 
covered no stones from the stools as yet 
in such instances, but the patient’s 
search for stones at home is not so ex- 
acting One should always be aware of 
the potential danger in such treatment, 
however, and until further investigative 


surgical management of routine biliary 
tract disease, exclusive of jaundice. 

Complications of Gall-bladder 
Surgery 

The complications of gall-bladder sur- 
gery include all the possibilities for 
disturbances following any laparotomy. 
However, H. M. Clute and H. Albright'*-" 
consider only those most commonly re- 
lated to surgery in this area Persistent 
fever usually indicates wound infection. 



l’'iK (Case 2) — The group of 10 stones was recoxered from the stool after the first 
touise ot tieatnient The single stone was reco\ered after the second comse (J \ M \ 
no 1260, \pi 16, lO.hS ) 


sludies hci\c been made, the delndro- 
eholic acid piodiicts slicjuld be cautiouisl} 
jirescnbed when tliere ns am degree of 
jaundice with siiiiposition of stone in the 
common duct Jf the jaundice is marked, 
with acholic stools, great damage might 
he done to the luer, <ind (leh_\ drocholic 
<uid should dehnitel} not lie prescribed 
llowexer, m all eases tollowing thole- 
twstectoni} m which jaundice does not 
(‘xisl, the authors now place the jiatient 
on the described 3-da} regimen about 2 
weeks after operation in an effort to 
flush the biliary system thoroughly and 
remove small stones, mucous plugs, in- 
spissated bile and organized debris, thus 
lessening the incidence of postchole- 
cystectomy difflculties This particular 
regimen is iiow^ being used in the non- 


(ul-ilc-sat aliscess, or suhjihienic abscess 
Ins])ection, ])al])ation, and jiiohing of the 
wound are necessarc to demonstrate or 
exclude infection m the wound Re])eatc(l 
rectal examinations ma\ demonstrate a 
hogg} collection of pus in the ciil-dr-sm 
dills should lie e\acuated when fluctua- 
lion is ])resent Sub])lirenic abscess ap- 
j)ears moi(‘ coinmonl} on the light side 
])Ut It was loiind on tin* left side in 2 
instances in the aiilh(us' c\])eiience It 
slioiild he susj)ected (1) When post- 
operatue x-ra\s show a high fixed clia- 
phragm with an obliterated or narrowed 
costophrenic angle; (2 ) when the x-ra}s 
show either pleural fluid or c<jnsolulation 
of the lung by pressure of the elevated 
diajihragm on the affected side, (3) 
when there is an air bubble beneath the 
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diaphragm and above the liver, and (4) 
when the patient has an unexplained fe- 
ver following upper abdominal surgery. 

Respiratory complications such as 
pleurisy with eifusion, pneumonia, and 
atelectasis may be found by physical 
signs or by the x-ray film. 

Wound rupture may be partial or 
complete. At times the patient may feel 
something give way during a coughing 
or vomiting spell. This may be the origin 
of a ventral hernia. Immediate closure 
of the completely disrupted wound is 
most satisfactory. Adhesive strapping 
over sterile gauze is a very unsatisfac- 
tory makeshift 

Dehydration, hypochloremia, sodium 
chloride retention with edema, and em- 
barrassment of the circulation from over- 
loading are complications incidental to 
pusto])erativc fluid balance Hiccup is 
caused In irritation of the diaphragm 
(jr of a reflex arc involving the phrenic 
ner\es The cause should lie sought ac- 
cording to the classification of Mayo 
Prevention of distention In the early use 
of morphine, intestinal suction, and 
gastric lavage nitli sodium-bicarbo- 
nate solution may be helpful Narcot- 
ics and sedatives, and carbon dioxide 
and oxygen inhalations for not more 
than 15 minutes at a time usually are 
eflTvtive If the Inccu]) ])ersists more 
than 7 da}s, interruption of the phrenic 
ner\e pathway may be necessary. Cer- 
vical infiltration of the phrenic nerve with 
2 per cent novocame should be done on 
1 or both sides with the patient under 
the lluoroscope, and the efifect on the 
excursions of the diaphragm should be 
noted 

Injury to the common duct occurs 
most commonly because the duct is 
clamped during an attempt to control a 
bleeding cystic artery or because the 
common duct is pulled up with the cystic 
duct and is tied or cut off. Obstructive 


jaundice appearing within a few days 
after cholecystectomy, especially if not 
accompanied by pam, usually indicates 
injury to the common or hepatic ducts 
and m the authors' opinion demands an 
immediate secondary operation for 
correction. 

Drainage of bile into the peritoneal 
cavity is dangerous because of the pro- 
duction of bile peritonitis. Distention, 
ileus, nausea, vomiting, and death may 
follow This may result from too early 
removal or slipping of the T-tube in the 
common duct. If the patient's condition 
permits, reoperation with reinsertion 
of the tube is indicated 

Stones remaining in the common duct 
may be demonstrated by lipiodol injec- 
tions through the T-tube The use of 
ether to “dissolve” the stone has lieen 
reported 

llciuorrluujc m a case of gall-bladder 
disease without jaundice usually indicates 
bleeding from an uncontrolled cvstic ar- 
tery stump or from damaged liver tissue, 
or oo/ing from a ])lexus of veins overlying 
the common duct vSc'nous Iiemorrhage 
warrants transfusions and reoperation 
to control the hemonhage In the jaun- 
diced patient ])i v( )] )erat i \ e ] )i ej laration 
should be ade(|uatc‘ with glucose, vi- 
osterol, and transfusions, Cllucosc 
administered jiostoperativel^ and re- 
peated transfusions are found to be of 
value 

“Liver failure’' is a blanket term that 
m the absence of a ])ostmortein exam- 
ination covers a variety of conditions 
associated with serious depletion of the 
vital forces In the patient gravely ill 
with cardiovascular and renal disease 
the prospect of “liver failure” is great 
and efforts should be made to improve 
these organs 

Pancreatic and biliary fistuh if per- 
sistent are serious and require recon- 
structive surgery. 
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Injuries to the Extrahepatic Bile 
Duct — Rarely are injuries to any struc- 
ture attended by such distressing com- 
plications as are injuries to the extra- 
hepatic bile ducts. H. K. Gray®^ states 
that in a high percentage of cases the 
process of healing results in scar forma- 
tion, which, by contraction, encroaches 


Etiology — Injuries to the extra- 
hepatic bile ducts occur most frequently 
during the course of cholecystectomy. 
Such a catastrophe can be avoided in 
the majority of instances through the 
exercise of proper care in isolating and 
visualizing the distal portion of the com- 
mon hepatic bile duct and the proximal 


Fig 36 — A, uhen traction is made on the gall-bladder, the common duct ma\ be aiigiilated 
and traumatized in placing a hemustat from the lower end of the c>stic duct B, the right hepatic 
duct may be injured by blind instrumentation in attempting to control bleeding from the cvstiu 
artery. (Am Jour. Surg., 40 218, Apr, 1938 ) 



upon the lumen of the bile duct and 
thus interferes with hepatic function di- 
rectly by mechanical obstruction and 
indirectly by parenchymal damage. In 
such instances, whether or not there is 
an associated biliary fistula, it becomes 
necessary to establish adequate biliary 
flow by surgical means. Perhaps in no 
other field of abdominal surgery is there 
greater need for sound surgical judgment 
and technical skill 


portion of the common bile duct before 
sectioning the c\stic duct. Because of 
the many anatomic variations which oc- 
cur in this region, and because the tis- 
sues not infrequently are greatly distorted 
by inflammatory reaction, damage to the 
extrahepatic ducts maj be imposed even 
by the most expert operator 

Contrary to the impression wdiich is 
held generally, injury occurs more fre- 
quently w^hen the operative procedure is 
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relatively simple than when exposure is 
made difficult by a high-lying liver, or by 
a severe degree of inflammation in the 
gall-bladder or in the extracholecystic 
01 extracholedochal tissues. When ade- 
quate exposure is accomplished without 


difficulty, all of the tissues are relatively 
mobile and the common bile duct may 
become angulated by traction on the gall- 
bladder. Unless great care is exercised 
under such circumstances, a small por- 
tion of the wall of the common bile duct 



Foramen 

of 

Winslow W’d, 


Fig 37— In order to obtain satisfactory exposure, the stomach has been gently packed 
mesially and the hepatic flexure of the colon mesially and caudally The left hand of the first 
assistant vt'bzed m such a manner as to straddle the lateral border of the duodenohepatic 
ligament with the index and third fingers Insert, the index and third fmgei.s have been insetted 
lirough the foramen of Winslow and pressure applied to the hepatic artery by these 2 fingers and 
the thumb in order to control bleeding fiom the cystic artery (Am J Suig , 40 219, Apr , 1938 ) 
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at the apex of the angulated area may 
be included in the clamp that has been 
placed on the distal end of the cystic 
duct (Fig-. 36) Further encroachment 
upon the lumen of the duct will result 
when this area is ligated. The fact has 
been stressed repeatedly that it is not 


the common bile duct. In this situation, 
and if there is any doubt as to the pres- 
ence of a retained stone or stones in 
the distal portion of the cystic duct, it 
is safer to section the duct proximal to 
the suspected area and to explore thor- 
oughly the distal segment before ligation. 



Fig- 38 — The method by 
which a stone ulcerating 
tlirough the common duct 
can produce a stricture 
Insert shows how a 
clamp which catches the 
bleeding end of the cystic 
or light hepatic artery can 
also catch the hepatic duct 
and cause stnctiue (An- 
nals of Surgeiv, 105 5, 
(Ma>) 1937 ) 


Fig 39 — Shew mg h(»\\ 
when the cwstic duct is 
clamped aiuKut before the 
cvstiL arter\ is Llamjed 
and cut traction is upon 
the arter\ and tan tear 
that striictuie, c,iiising an- 
iinMiig heinorriiai’e ( 
nals (it Surgerc , Ills S, 
( Mav 1 FM7 ) 


necessary to remove the entire c\stic 
duct during cholecystectonn . Nut in- 
frequently a stone may become impacted 
in the cystic duct so close to the com- 
mon duct that it is impossible from a 
technical standpoint to divide the cystic 
duct distal to the stone without injuring 


Results — fii an attemjit to discuss 
injuries to the extrahepatic bile ducts, 
It has been difficult to a])pn)ach the 
subject 111 a different manner. Coiisid- 
eration has been guen to the etiolog}’ 
of benign stricture and the pathologic 
physiology of the luer m order to em- 
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phasize the serious consequences of in- patients in whom strictures occurred had 
jury to the extrahepatic bile ducts. The been operated on previously for disease 
distressing features of this condition may of the biliary tract. Although operative 
be emphasized further when it is con- tiauma may have no relation to the pro- 
sidered that of 228 patients with stric- duction of the stricture in some instances, 
ture of the extrahepatic bile ducts who it is certain that the incidence of stric- 
were operated on at the Mayo Clinic in ture of the extrahepatic ducts can be 



40 — End-to-end anastomosis ot coiiinu 
tliolet \ stectoni> ( \nnals of Snrjj:er\, ]()5 5, (]\ 

the 20-_\ear period from 1917 to 1936, 
inclusive, 175 (76 7 per cent) were 
women Seventy-three (32 per cent) of 
the total number of patients with stric- 
ture were in the fourth decade, and 64 
(28.1 per cent) in the third decade of 
life. Eighteen (7 9 per cent) were less 
than 30 years of age. In other words, 
of 10 patients with stricture of the ex- 
trahepatic bile ducts, 7 will be less than 
50 years of age. Practically all of the 


m duct for complete dixision ol duct following 
1a> j 19^7 ) 

leduced if meticulous care is exeicised 
in performing any ojieration on the bil- 
iary tract 

Treatment — In operating upon the 
common and hepatic duct strictures, F. 
H. Lahey<''' attempts to select the op- 
erative procedure which offers the best 
chance of draining the bile into the in- 
testinal tract at the first operation, as 
secondary operations after failures upon 
patients with these lesions are much 
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Pig 41 — Stricture of hepatic duct caused at operation b\ clamping of the duct m an attempt 
to ccjntrol hemorrhage from hepatic artery Illustrations demonstrate method of treatment (jf 
this stiicture (Annals of Surger>, 105 5, (May) 1937 ) 
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more complicated and much less likely 
to be successful. 

Repairs fashioned after the Heineke- 
Mikulicz plan in long strictures of the 
common or hepatic ducts are doomed to 
failure since there will be too much 
tension on the sutures in the recon- 
structed duct. In such cases, anastomo- 
sis of the end of the hepatic duct with 


common and hepatic ducts will be fol- 
lowed by separation unless there is a 
good deal of slack in both ends of the 
ducts and they come together easily. If 
they do not, it is much better to anas- 
tomose the end of the hepatic duct with 
the duodenum. 

When the hepatic duct has been cut 
previously, careful inspection .should be 



jiig 42 — Loii^itiulinal incision ol coiiiinon 
position ot upright tiinb ot T-tube in i elation to 
KiS S, (May) 1937 ) 

the du()<lenuin will l)e a nnicli more satis- 
facloi-y proceduie. 

If a ‘itnctured duct is to lie repaired 
h\ the I lemeke-Mikulicz jilan of plastic 
111)011 it, the T-tube is best inserted 
througli a separate incision in the duct 
above the stricture, the lower limb of 
the tube passing through the incised 
stricture as in Case 6 and the plastic 
performed over this portion of the tube 
This permits withdrawal of the T-tube 
without injury to the line of the anasto- 
mosis. End-to-end anastomosis of the 


(luLt stiRtuic and t losuu alxait 1 -tube Note 
line oi closuit ol stintun ( \nnals ot Suigery, 

made of tlie amount of lK‘|)atK duel 
availalile for suture to tlit‘ duodenum and 
a decision inadt* as to uludlier or not a 
isuffieient amount of duct projects from 
the hver bed so that a safe anastomosis 
can l)e affected That is, in tlie author’s 
hands, made easier ])y the emjdo} ment 
of inteiTuj)ted sutures 

When a ru])I)er tube must be im- 
planted as a substitute for a destroyed 
duct so that it projects into the duo- 
denum, it is less likxdy to I)e successful 
than when it can rest in the hepatic duct 
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r,jr -J3_Sti ctiiie of tommon duct following auto accident Fig 4-1— Drainage of hepatic duct and gall-bladder pre- 

with intra-alHiominal injuries (Annals of Surgery, 105 5, liminary to cliolecystgastrostomy (Annals of Surgery, lOS S, 

(May) 19.17 ) (May) 1937 ) 
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Fig 45— -Stricture of common duct caused by adhesions just above the duodenum and hstulon 
tract of external biliary sinus (Annals of Surgery, 105 5, (May) 1937 ) 
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and common duct to bridge a defect and 
not pass to or through the sphincter of 
Oddi. 

The implantation of the end of a cut 
duct with a section of catheter tied in it 
to prevent its constriction by the purse- 
string suture which holds it in the 
duodenum will at times, Lahey believes, 


tion before the c\stic duct is cut in 
cholecystectomy will prevent most of the 
cystic or hepatic arterv hemorrhages in 
cholecystectoim , which in turn will pre- 
vent duct injury and the production of 
duct strictures. 

Finally, there must be no more dis- 
tressing situation m surgery than that 



4 (', — Implantation ot stump of cvstio duct into duodenum and opennij^ in --toniuli toi 
implantation <*t external biliar> sinus ( \nnals ot Sur^eiv lUs s i \la\ ) rM7 ) 


I>e safer than direct suture between the 
end of the duct and the duodenum 
Tlie production of an external biliary 
fistula and its implantation, while an un- 
desirable operation and one in which 
many failures and recurrence of strictur- 
iiig wall occur, will occasionally need to 
he practiced as a last resort 

Careful preliminary isolation of the 
CN'stic artery and its clamping and liga- 


associated with tlie production of a 
hepatic or common duct stnctine There 
is no result in surgery which is more 
gratiUing than the successful nperatne 
relief of this condition tUid there is no 
place m surgery where surgical judg- 
ment and technical skill can better lie 
exhibited than in the operative manage- 
ment of strictures of the common ainl 
hepatic ducts 
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BILIARY TRACT 
Cholangiography 

Cholangiography is the roentgeno- 
graphic visualization of a part or the en- 
tire intrahepatic and extrahepatic biliary 
tract after injection of a contrast sub- 
stance at the operating table or post- 
operatively through a drainage tube or 
fistula In 1934, Best and Hicken began 


a means of diagnosing these elusive 
stones and thus avoiding incision into 
the common duct unless it was abso- 
lutely necessary. In their experience, 
immediate cholangiography has deter- 
mined the presence of pathology when 
previous methods have failed. In view 
of the surgeon’s fallibility in determining 
the status of the common duct by the 
usual methods, the question immediately 



Flo 47 Ing 48 Fig 49 

Fig 47 — \ noiinal immediate cliDl.mgiograin t.iktii at tlu oiiei .itiui’ lahlt* iMg 48 — Im- 
mediate tholangiogiani depicting a small sUnie at the lowti tiid ot llu (oiimioii duct whith had 
nut been palpable big 49 — An immediatt cholangiugiain dtputiiig .i latlui laigt stone movable 
within the dilated common duct (Sing, bi>nee iL Obsl , (>() 1J(), (htb ) I'bhX } 


to make icutine studies of the biliar) 
tract in all cases of postoperative drain- 
age, and instituted cholangiugrams at 
the operating table R. R. Best^^ applied 
the term ‘immediate cholangiography” 
to the latter method of visualization and 
“delayed cholangiography” to those 
studies made postoperatively. 

Best and Hicken, after several months’ 
experience with postoperative cholan- 
giography and after having demonstrated 
stones remaining in common ducts which 
had been thoroughly explored at opera- 
tion, believed there was good reason for 
attempting immediate cholangiography as 


arises as to whether or not cholangiog- 
raphy should he a routine procedure in 
biliary-tract suigeiy The experience of 
others wall more coirtA'tly evaluate it, 
as well as improve the technic Best 
and llicken set up their equipment for 
taking an immediate cliolangiograin in 
almost every case and take 1 in 75 per 
cent of the cases which present no defi- 
nite indication for opening the common 
duct. They open the duct only if there 
is a history of jaundice, it there are 
palpable stones, if the duct is enlarged 
and thickened, or if the head of the pan- 
creas is thickened. Immediate cholan- 
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giograms have obviated the necessity of 
incising the duct when the history of 
jaundice is vague, or when the presence 
of stones is questionable, unless definite 
evidence of pathology appears on the 
film. 

Technic — After the common duct has 
been identified with a 23-gauge needle 


angle of the wound are removed as they 
may overshadow the common duct; a 
large sterile sheet is thrown over the en- 
tire operative field; the mobile x-ray 
unit is brought into place; and the cho- 
langiogram is taken, developed, and 
interpreted before removal of the gall 
bladder is completed. 



Fig SO Fig 51 Fig 52 

Fig 50 — Sixt} cc of lipoiodine were injected into the external biliary fistula The gall-bladder 
appeared nonnal The proximal three-quarters of the c>stic duct was visualized but exhibited some 
peculiar configurations that were taken to be the spiral valves of Heister The distal one-quarter 
ot the duct was occluded An organized bile-stained mucous plug was found to obstruct the c>stic 
duct and it protruded into the neck of the gall-bladder Bile could enter the gall-bladder but the 
hall valve action of the clot prevented its return through the cvstic duct, hence the external fistula 
(Surg, Gvnec and Obst 66 126 (Feb J 1938 ) 

Fig 51 — Dela>ed cholangiogram showing lower end of the common duct Mtln'ugli the duut 
\\<is dilated, the stone could not be palpated because the head of the pancreas was greatl) thick- 
ened (Surg Gvnec and Obi>t 66 126 (Feb ) 1958 ) 

Fig 52- — IMultiple stones within the common duct, none of which were palpated at operation 
Scooping, iingation, and suction did not identif> them Reco\er> of the stones irnm the stoc*! 
substantiated the cholangiographic findings (Surg, Gvnec and Obst 66 126 (Feb) 1938 ) 


on a 10 cc S}nnge, from 10 to 20 cc 
of a 48 per cent solution of hippuran 
is injected through a 22 -gauge, short- 
beveled needle, P '4 in long; a bead 
in. from the needle point lends security 
in locating the end of the needle so that 
it does not pierce the posterior wall 
of the common duct After the needle 
is withdrawn, the Allis clamps are re- 
leased and the puncture wound is gently 
sponged. The towel clips at the upper 


Best and Hicken strongly ad\ise cho- 
langiograjihic studies m every case with 
T-tube or catheter drainage and in e\ery 
fistula. Their earliest paper dealt with 
the value of cholangiograph} in depict- 
ing the presence of spasm at the lower 
end of the common duct, spastic biliar\ 
dyssynergia. 

The first step in making a delayed 
cholangiogram is to withdraw, if possible, 
any residual bile from the biliary tract 
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through the tube, catheter, or fistula 
with a sterile syringe Then from 10 
to 25 cc. of warm 48 per cent hippuran 
vsulution is slowly injected If the pain 
becomes very marked, it means the tract 
IS under pressure and is probably filled. 
If an iodized oil is used, it is warmed 



J’ljr 5 S — Note the ni.nkeci ot tlu 

hilt (huts \n ohsti IK tioii lie, 11 the <nnpull,i 
li,is pu\tntt(l tilt Iiixiiodine fioiii tntetin^> 
the (liiodtmiiii R,i(h(>J4iain'^ nuide S houis 
hilti induiittd tlu i)stud<)-()l)sti lit tioii h,id 
dis.ippt <11 ed toi tlu‘ li] oiodint \\,is then in 
Ihe lejiiiuiiii \ spasm ot the tlioltdotlMl 
sphitutti tollowtd 1 )\ ,i lelavation otteis ,i 
puthahlt (\planati(ai tei tins nhsti\atu>n 
( I’litdi tiinatt 1 \ the Hioui ])l,i 1 e w.is de- 
stid\e<l ) (Sui>», (aikk ,md ( )l)st (>i) ] J() 

( lui) ) i<rhx ) 


and diluled ahonl oiu'-thiid with stci ilc 
warm olnc oil ddioi otrast should al o 
he sliglitl) wanned Dekued chokui- 
,<^iograms can usucdl> l)(‘ taken <iftei the 
st'vcMitli ot (‘ighlli postoperaln e da_\, <ind 
can l)e repc^ated <is necessaiw d1ie ])lale 
can l)e takcai with the jiatient m his bed 
it he cannot he mo\ed, or on a radio- 
^raphic table if he is ambulatory. 

Interpretation — The jiresence of 
stones IS most admirably shown by in- 
jection of radiopaque solutions into the 
biliary tract, and this fact accounts for 
most of the reports on this subject 
Stones have been depicted singly or in 


numbers along the mtrahepatic and ex- 
ti'ahepatic ducts. A collection of air in 
the duct will occasionally ajipear as a 
stone but recheck of the cholangiogram 
wall establish its identity. Since iodized 
oil does not mix wath bile, an occasional 
unfilled area may simulate a stone, but 
recheck or the use of a nonoily radn 
opaque medium w ill clarify the situation. 
Collections of inspissated bile, debris, or 
blood clots are usually ((uite irregular in 
shape and tend to shift their position. 
Stones as a rule have a sharper outline, 
Strictures are apt to occur near oi 
slightly below the junction of the cystic 
and common ducts and more freciuently 
are the result of ])()stopeiMtive contrac- 
tures Xdhesions not infrc(jnentl\ distort 
the outline oi make* it iii)i)ear that a con- 
tracture IS pieseut ll()we\er, if there 
is no dilatation <il)()\e tlie Icwel of the 
ap])areiit mirrowing, it is jirohahly not 
p<ithol()gical l>iRkliiig of the drainage 
lube ma\ also gi\e the a])])earance of a 
contiMctnrc^ kateiK\ ol tlu‘ common 
duct should he detiniteK established be- 
foie the tnl)c‘ oi llu‘ eathdcM is ixMiioxed 
C liolangK'c tasis and dilatation of the 
he])<itic ducts m,i\ l)(‘ c<nisc‘(l In a jne- 
vious or existing ohsluKtioii or In in- 
fettion In gioss (lil<u<ition a ledieck 
slionld <ilwa\s 1 k‘ nia(k‘ to disprove the 
jiresence of an ohstnuting agent The 
letnrii of the dilated hiluirv tU‘e to some- 
wheie iKMi Its iioimal si/c* is a means 
ol (letei mining when to uMiiove tlic‘ le- 
mammg diaimige tube m the' common 
duet 

V critical e\<ilnati()n of chokuigiog- 
ra])hv is made In C (j Mixter and L 
Hermansijn The authors point out the 
frequency vvitli w^hich choledochostomy 
IS performed with negative findings. This 
frequency may be decreased \)y the use 
of cholangiography at the ojierating table 
m those cases in which doubt exists as 
to the necessity for this exploration 
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The injection of hippuran through the 
cystic duct is preferred to puncture of 
the common duct to prevent bile leakage 
which necessitates drainage and to pre- 
vent obscuration of the picture by spilled 
contrast media. A second film is recom- 
mended after choledochostomy to deter- 
mine the results of the operative pro- 
cedure. 

One hundred and five cases are re- 
ported ; 39 of these showed normal cho- 
langiograms and the ducts were not 
o])ened Only 2 of the patients have had 
hymptoms subsequently suggestive of 
stones m the common duct For this 
reason the authors believe that the cho- 
langiograni is not to be relied upon in 
the presence of small stones or bile sand 
in the common duct 

In 21 patients cholangiography was 
(lone before and after the common duct 
was opened Two cases showed a block 
at the amjiulla believed to be due to 
spasm, since no organic pathology could 
be found Eight cases showed a normal 
picture before the duct was opened, 7 
of these pictures were proxed correct, 
while 1 ])atient had stones in the com- 
mon duct Thus m this senes 93 6 jier 
cent of the findings were correct ( )f the 
13 jiatients remaining in this grou]), all 
were diagnosed from cholangiogranis to 
have obstruction Eleven of the diagnoses 
were correct The 2 errors were sub- 
stantiated b\ later cholangiograpln In 
1 c<ise there was no stone and in the 
other the stone was not found until a 
later operation 

ln)urteen ])atients had cholangiograph) 
only after exploration of the common 
duct Nine of these had stones m the 
common duct and after remo\al of the 
stones the cholangiogranis were normal 
The subsequent history of these ])atients 
has indicated the presence of more stones 
111 the common duct m onl_\ 1 The re- 
maining 5 patients in this group had 


no stones in the common duct on ex- 
ploration ; 4 of them had correspondingly 
normal cholangiogranis. The fifth show^ed 
a dilated duct, but patent ampulla, in 
the cholangiogram A subsequent chole- 
dochoduodenostomy was performed for 
the relief of the symptoms. The check-up 



Fig 54 — This shows the marked dilatation 
ot the biliarv tree that occurs with car- 
cinoma of the head of the pancreas as de- 
picted b> cholangi(tgraph> (Siirg, Gjnec 
and Obst 66 126 (Feb ) 195S ) 

cholangiogranis were thus correct m 92 <S 
])er cent of the cases 

I ^ )st ( )] lerat i \ e c 1 k ilang i < igraj )h \ i s use- 
ful in the (letennination of when the 
drainage tube should he withdrawn and 
was ])rn\ed correct m 94 7 per cent of 
76 cases 

The authors state that chol<ingi()g~ 
r«i])h} Is unnecessar} in those cases m 
which the lustoiw or exainmation of the 
ducts at operation is sufficient to indi- 
cate choledocliostomv , hut that as a 
check-up following such exploration it i^^ 
in valuable 

Jaundice 

Preparation of the Jaundiced Pa- 
tient for Operation — The jireparatiun 
of the jaundiced jiatient includes all of 
the precautionar} and rehabilitativ e 
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the liver and resultant liver anoxemia, 
may be overcome in most cases by the 
use of ephedrine preoperatively. 

Postoperative Treatment — During 
the postoperative period, the problem of 
liver insufficiency may persist in even 
greater degree because of trauma and 
anesthesia and treatment during this 
period must be designed to meet this. 
The glucose intake must he kept up and, 
as the patient seldom takes much by 
mouth during the initial phase of the 
postoperative period, a continuous 
venoclysis of a glucose solution 
should be given A high carbohydrate 
diet should be given as soon as ])ossible. 

The problem of keeping u]) the oxygen 
sup])l} of the lu'er parenchvma jiresents 
several ini])ortant aspects It is of iirime 
importance m tins regard to maintain the 
respiratory exchange and to pi event 
atelectasis or other iiiihnonar} coinplica-- 
tioiis To this end it is the lule to insist 
on hoiirlv change m ])osition and hoinlv 
dee]) l)reatliiiig exercises ie-enlorc(‘(h d 
c o-ojiei ation is not forthcoming, hv in- 
li<d*itions of OX} gen ( dQ per cent) and 
cm 1)011 dioxide ( 10 ])ei cent ) \iu teiid- 
tncv foi inuciis to Collect in the hronclind 
t rec' Is c < )inl)atc‘(l with c'xpec toi ants, stc‘ain 
inlKilatioiis, and regiilai c*ncouiageinent 
of the patient to cough d'o i educe inci- 
sional ])ain during coughing, <i tight 
hinder is a])])hed and often an attendant 
suppoits the jiatient's abdomen with his 
hands dtning the attem])ts to cotigh iij) 
the intictis \tro])me is not em])lo}ed <ls 
it is believed it makes the hi one Inal secre- 
tions thicker and more likely to occlude 
the bronchi. 

Incision — A transverse or subcostal 
incision is used routinely which seems to 
permit abdominal respiration sooner than 
the right rectus incisions On the basis 
of the statistics collected by Ravelin and 
Kern, every reasonable endeavor is made 
to complete the operation in as short a 


time as possible. In occasional instances 
patients have been given oxygen therapy 
after operation with the hope that higher 
oxygen tension would lead to better oxy- 
genation of the liver cells. 

Anemia should be corrected preopera- 
tively and if much blood loss is sustained 
at operation, it should be promptly repaid 
by transfusion. It is of particular im- 
portance to prevent any depletion of 
blood volume as the resultant circulatory 
adjustment may seriously lower the ar- 
terial oxygen tension and blood flow to 
the liver may be seriously reduced. 

The imjiortance of liiliary decompres- 
sion already has been referred to and is 
discussed fully b\ Ravdm and Frazier. 
While admitting the theoretical advan- 
tages of claiujimg the common duct be- 
foie it Is opened <is nx'ommended by 
(hilhgan, the ])ractical disadvantages of 
this maneuver have }c‘t to be overcome. 
After the tul)e is sutured into the com- 
mon duct, (Icrompressioii sliould be ear- 
ned out 1)) a continuous metliod rather 
than bv tlu^ mt(‘rmit t(‘iit method of 
C ulligan 

The incidence^ ol “])aiKUMtK .isthenuA 
b(‘came exti enu‘l} low with the introduc- 
tion ot the ])i.ictKC‘ of lefeedmg bile to 
])atienls vvitli ])iolong(‘(l t‘\cessive bile 
drainage l\y iiici easing the ])ressiue in 
the drainage tiact witli a dec onijiression 
ap])aratus, the excess bile can usually 
be torced into tlu‘ diiodcMium, thus ol)- 
viating the cumbersome method of le- 
feeding bile through a stoimich tube 

“Fiver shock,” like “])ancrc*atic as- 
thenia,’’ has bc'come a raie complication 
As a condition similar to “hvxu* shock” 
regularly apjiears in dogs when the hepa- 
tic artery is ligated, it seems ])ossible 
that this condition is related to liver 
anoxemia It wmuld seem possible that 
an occasional instance of human liver 
shock might be due to unintentional 
hgation of a hepatic artery or to throm- 
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bosis of this vessel during convalescence 
This condition is included by Heyd and 
by Boyce and Mcl'etridge in their dis- 
cussions of so-called liver death. It is 
nearly always encountered in the group 
of patients who die within 48 hours with 
high fever 

Types of Jaundice Found in In- 
fants and Children — Infants with 
jaundice must be carefully studied before 
any surgical procedure of the biliary tract 
is to be considered. G C. Penberthy 
and C. D Benson"^ state that the prob- 
able cause of the jaundice must be in- 
vestigated. In the jaundice associated 
uith hemolytic sepsis, the liver is usually 
enlarged, the stool is not acholic, and 
there is usually no bile in the urine. 
The icteric index is high and the jaun- 
dice IS usually not progressive in t}pe 
The great majority of cases of jaundice 
in the newborn are of this type, and are 
secondar\ to a navel infection. Con- 
genital lues with jaundice can easily be 
differentiated by the blood W'assermann 
or Kahn reaction of the mother and 
child and a roentgenologic examination 
of the skeletal system Icterus neona- 
torum Is characten/ed In the fact that 
an infant with this tvjie of jaundice is 
iisuall) not ill The jaundice makes its 
a])pearance m about 2 ti) 3 days after 
birth, and disappears during the second 
w’eek of life. Theie is no enlargement 
of the liver, no liile m the urine, and the 
stools are not acholic 

lirythroblasto^is jcfalis is a condition 
which has not received ])ro])er recogni- 
tion as a distinct cause of jaundice 
There has been some interest in the 
last few vears m this disease, which was 
formerly known as jainilial utcru.s (jfnvis 
neonatorum 7"he obstetrician should be 
particularly interested, because he has 
the first opportunity to recognize this 
disease m its earliest phase It is a 
macrocyt ic, hem< )ly tic anemia attended 


by an intense bilirubinemia and jaundice 
which de\elops within the first 24 hours 
after birth The familial feature of this 
disease is an important factor in the diag- 
nosis. Hemotologic studies reveal a high 
percentage of nucleated erythrocytes^ the 
majority of w^iich are normoblasts. The 
spleen and liver are enlarged, and on 
section, these and other depots of re- 
ticuloendothelium reveal many areas of 
extramedullary hemopoiesis. In the cases 
w'hich have recovered m the past, the 
great majority ha\e been treated by 
multiple small transfusions, but the mor- 
tality has been high. Penberthy with 
Cooley in 1935 reported a successful 
splenectonn in the treatment of this dis- 
ease The patient was 36 hours old, the 
second child m a family, in which the 
first had died on the fourth day after 
birth and was reported to have had 
severe jaundice Before operation the 
icteric index was 300. The splenectoinv 
was performed under local anesthesia 
Xme da\s postoperativelv the icteric in- 
dex was 5 and the skin had regained 
its normal color The convalescence was 
uneventful with no need foi blood trans- 
fusions At this date, accoiding to the 
follow'-u]) record, the child is in good 
health 

In oldei cliildren witli a tendeiKV to 
jaunduv, careful clinical and lahoratoiv 
investigations are im])eratue, as theie 
are othei causes for jaundue toieign to 
the biliarv tiacl llemolvlic icterus is 
the one condition that deserves sciiitmv 
It Is in this condition that s])lenec tom_\ 
has brought such startling results 1 he 
gallbladder should be explored at the 
time of splenectomv . as c hok litluasis is 
occasionallv a concomitant tinding 1'he 
anthois have observed no reounence of 
the jaundice after s])lenect()m\ for hemo- 
Ivtic icterus “lnpers])lenism ’’ 

Two-Stage Operations in Obstruc- 
tive Jaundice — It is well known that 
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patients with obstructive jaundice are 
poor surgical risks. This is due to a 
multiplicity of factors, such as the altered 
condition of the blood, the loss of de- 
toxifying power of the liver, and the 
biliary stasis which predisposes to in- 
fection. These patients are therefore 
prone to hemorrhage, intoxication, and 
infection m the course of any surgical 
intervention. 

O. Uffreduzzi'^^ suggests that in any 
case in which surgery on the biliary 
tract is contemplated, the functional ca- 
pacity of the liver should be ascertained 
as accurately as possible. He admits 
that often this cannot be done because 
of the many factors entering into play 
and because of the unreliability of our 
hver-function tests In general it may 
l)e said that complete biliary obstruction 
is more apt to develop hepatic insufifi- 
LieiK\ than an ictenic individual with a 
partial (jhstruction 

The autlKjr helie-ves that in cases 
]>rtsent]ng an ob^tructlon of the bilur} 
tiact It is not a ^ood plan to remove the 
(ih^tructioii 1)\ a 1-stage (jperation It is 
more lational to comliat first the condi- 
tion of iiK leased jiressure within the 
hiliaiv tract and jirevent tlic resulting 
liarmful consequences In these condi- 
tions. theref(jre, it is most urgent to 
ic-estahlish the bile flow and to restore 
the normal ])ressiire within the biliary 
tract b> wav of a fistula 

The bile should be allow’ed to flow to 
the exterior rather than to dram into 
the intestine because in the latter case 
toxic substances and bacteria will be 
reabsorbed into the system 

When the bile is allowed to dram 
to the exterior it is also possible to 
explore the biliary tract roentgenologi- 
cally by the injection of lipiodol into the 
biliary fistula. 

The author thus advises that the bil- 
iary operations be divided into 2 stages. 


The most commonly used surgical 
methods are cholecystostomy, opening 
of the cystic duct, or drainage of the 
latter through the gall bladder. In some 
cases it may be necessary to perform a 
choledochotomy and to insert a Kehr 
tube for drainage, but no attempt should 
be made to extract any stones which 
have become fixed to the lower segment 
of the common duct. 

The interval which should elapse 
between the first and the second opera- 
tion varies from case to case. The gen- 
eral criteria for proceeding to the sec- 
ond operation are indications, such as 
disappearance of the icterus, improve- 
ment of the patient’s general condition, 
gradual subsidence of the fever, and, 
especially, improvement of the func- 
tional capacity of the liver 

The second ()i)erati()ii will cle])(‘n(l 
ujX)!! the individual case Among a total 
of 9 cases the author ])er formed a eliok^- 
dochotomy at the site of the stone in h, 
a transdiiodenal papillotomy was ])cr- 
formed in 2 liecausc* the sl()n(‘ was 
wedged into the ])a])illa, and a tholedo- 
choduodeiiostomv w<is done in I case' 
because the stone was extiemelv fnahle 
The author i ecoiiiniends that if the* 
stone cannot 1)C‘ dislodged it may he ad- 
vantageous to transform external drain- 
age by means of a cholecv stogasti os- 
tomy With these methods he was alile 
to obtain very satisfactor} lesults m his 
senes of treated cases 


LIVER 

Solitary Nonparasitic Hepatic Cysts 

According to I. Baumgarten"- about 
100 cases of solitary nonparasitic he- 
patic cysts have been reported in the 
literature since 1864. The majority of 
the cysts are caused by retention m the 
bile ducts, due to congenital malforma- 



ABDOMINAL SURGERY 


749 


tion or to local obstruction of small in- 
trahepatic bile ducts. Most of them give 
no symptoms. If symptoms do occur, 
they are usually due to pressure on 
neighboring organs. Exact diagnosis is 
rarely made before operation or ne- 
cropsy. The only effective therapy is 
surgical intervention, and the ideal 
operation is extirpation. The highest 
operative mortality occurs in cases in 
which puncture is done, the lowest is 
radical operations. In the case reported, 
in a woman aged 26, extirpation of the 
cyst was followed by recovery. 

Primary Carcinoma of Liver 

Tn 24,400 consecutive necropsies per- 
formed at Bellevue Hospital from 1906 
to ]9v36, K G. Gustafson'^'^ collected 
data on 62 cases of primary carcinoma 
of the liver In selecting these cases 
the classification and diagnostic criteria 
suggested by lyggcl weie adhered to 
Tlic* majority of these patients entered 
tlu* hospital with complaints referable 
to the liver In the usual case there 
were 2 or 3 major complaints. How- 
ever jiatieiits witli vague gastrointestinal 
symi)tnms, ])<un ui the right upper quad- 
i<int (fre(|ueutly simulating that of cho- 
k cystitis) and lajiidly accumulating as- 
utes conqinse the largest group of cases 
T.oss of weight as a symptom has an 
ai)])aiently minor part, having been men- 
tioned m only 5 cases. This may be 
(‘x])lained on the l^iasis of the counter- 
.icting g<im of weight due to ascitic ac- 
cunuilation Several patients sought 
medical attciition because friends noticed 
their rapidly increasing girth Edema, 
especially of the dependent sort, was 
complained of by only 5 patients, al- 
though it was found more frequently on 
physical examination It usually appears 
late in cases of primary carcinoma of the 
liver and is of differential significance in 
patients with complaints referable to 


cardiac decompensation. Fever as a chief 
complaint was present in only 2 cases. 
Hematemesis occurred only once, as did 
diarrhea. The former fact is of interest 
because of its higher incidence m un- 
complicated cirrhosis of the liver. In 
primary carcinoma of the liver the course 
is much shorter from the onset of symp- 
toms to death than is that of cirrhosis 
of the liver. Collateral circulation is not 
as well established as it is in cirrhosis 
of the liver. The average course from 
onset of symptoms to death was 3 2 
months. 

Diagnosis — The diagnosis will be 
made more often if its relative fre- 
quency is borne in mmd. Each of the 
62 cases fulfilled at least 4 of the follow- 
ing criteria A male patient more than 
35 years of age, a large palpable tumor 
mass in the right lobe of the liver; no 
primary tumor discoverable elsewhere ; 
jaundice (usually mild), ascites and an 
otherwise unexplainable fever of mild 
degree, and in the majority of cases S 
01 even all of them. The author believes 
that a history of either vague gastroin- 
testinal nature of short duration or signs 
of portal obstruction m the form of 
rapidly accumulating ascites should be 
used as additional information The his- 
tory of rapidly accumulating ascites m 
primary carcinoma of the liver is in con- 
tradistinction to that of ascites due to 
other causes — cardiac failure, tuberculosis 
or carcinomatosis of the peritoneum In 
ascites of cardiac origin, evidence of its 
cause is practically always available. In 
ascites of peritoneal origin due to carci- 
noma, tuberculosis or the like causal 
factors are likewise apt to present them- 
selves On the other hand, rapidly ac- 
cumulating ascites may be due to throm- 
bosis of the portal vein of variable origin 
In this connection it is to be recalled 
that neoplastic thrombosis of the portal 
vein not infrequently occurs in associa- 
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tion with primary carcinoma of the 
liver 

Treatment — Surgical possibilities in 
malignant tumors of the liver in children 
and adults are outlined by M Fevre and 
G. DassiosF^ The authors are of the 
opinion that the indications for surgery 
can be extended to certain primary or 
even secondary cancers of the liver and 
are not restricted merely to solitary ade- 
nomas with a tendency toward malig- 
nancy in that organ Diffuse cancers of 
the liver, diagnosed in a late stage, are 
of course ino])erablc, but the authors 
hope to demonstrate m this article that 
])artial resection of the liver loi malig- 
nant tumors is not as dangeioiis an 
ojicratioii as has been su])pose(l, and that 
it ma\ gue \er\ encoui aging results 

1'he\ re])oit 3 cases illustrating the 
surgical iirohlcMiis ])r(‘sented In malig- 
nant tumors of the liver Tlie fust ])a- 
tient was a girl, 11 \c‘ais old, in whom 
a jiiinitU) c.incer ot tlu‘ luc'i w'<is deli- 
nitelv cii eunisci il)(‘(l and <i partial re- 
section was (lone, 14 months l<itei <m 
opt'iation foi glandulai recurrcaicc* was 
p(.‘i tonne<l , the iiatient was w'ell 3 \eais 
and 3 montlis ,ifter the lirst ()]>eration 
Idle second jiatient was a hoc 3 years 
of age; s\niptoms had heeii jiresent hut 
foi a f(‘w months when exploratory op- 
eration was done, vet the tumor had 
invaded the liver diffuselv and lemoval 
was evident!} impossible 14ie tumor 
iiiptured during opeiation, and the pa- 
ticMit dic^d a few hours later In the 
case of the third patient, a girl, 9 vears 
oi age, the tumor ruptured and caused 
acute svmptoins which necessitated oper- 
ation The luptnre was sutured, the su- 
tures being placed in normal hepatic 
tissue and holding firmly. The patient 
showed temporary imiirovement and 
gamed m weight, but died m 5 months. 

The authors have collected 58 cases 
of malignant tumor of the liver m which 


some type of operation was done, includ- 
ing the 3 cases reported above. Twelve 
of these cases were solitary adenomas 
with a tendency toward malignancy; 36 
were primary malignant tumors, and lO 
were secondary malignant tumors 
Among the 58 cases, resection was done 
in 48, an attempt at exeresis m I, and 
an exploratory operation only m 9 

Solitary adenomas of the liver with a 
tendency toward malignancy are sur- 
rounded ])y connective ti.ssiie, hut the 
latter is not a true caiisule with a detinite 
plane of cleavage between the normal 
hvci tissue and the tumor Priiiiarv can- 
cers of the hvei which au‘ sintahle foi 
opeiation consist of a single* mass oi a 
cential mass with snudi nodules (iround 
It, an area oi s(.Ierotic tissue around 
the tumor mass is a hivoiahle sign, and 
indiCtites tint llu* tumoi is of slow de- 
velopment ( )f llu* 3() c.ises of ])nin«nv 
c<mcer of the livei in which opc*i,ition 
vv<is (lone, 11 ocelli ic'd in clnldieii undei 
15 }eais of <ige , in s oi thc'sc* i (‘section 
was (lone, in 1 an <Ltl(‘mpt at c‘\eu‘sis 
vv<is ah<m(lone(l dm mg the* ( )] )v\ at ton, and 
111 5 exploiatorv o|)C‘i <itioiis oiilv went* 
pen fornu'd It is impoitaiit to nolc* the* 
lelativc* iu‘(|UC‘iKV ol iiiimaiv canc(‘i ol 
the liver in clnldrc‘ii \inoiig tiu* 10 
secondaiy maligaaiil tuniois ol tin* luc“i, 
the jirimaiv growth was at <i distance* m 
6 cases, in 4 cases it invaded {lie* liver 
1)} direct extension h\'(*n ni tlu‘sc‘ case's 
rennoval of llu* se‘con(lar} tumor imv im- 
])r<)ve tlie ])alient\ condition <in(I pioloiig 
life 

In the 10 cases m winch c*\pIoi <itoi v 
()])erati(m was clone, 4 with l)io])sv, tlieie 
were 7 postoperative deaths The reason 
for the deaths was that the ()])erations 
were clone m a late stage wdien the 
tumor was friable and hemorrhagic, and 
the patients were in ])oor condition In 
considering the possibility of resection of 
a malignant tumor of the liver, the liver 
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should be caiefully inspected and pal- up; 8 had recurrences; 3 are living and 
pated , if thei e is a single mass without well 2 years or more after operation, 
diflfuse involvement, it should be re- In the 8 cases with recurrence, the re- 
moved, even if it is large. Hemorrhage currence developed less than a year and 
IS more easily arrested if complete re- a half after operation m 6; but there 
moval of the tumor is done Even in w^as 1 recurrence as late as 3 years after 



56 — DiagianiniatR drawing illustrating pathogenesis of multiple abscess of hver follow- 
ing auite apiitndicitis I’yntlii oinbosis involves iirogressively the appendiceal \eins in the nieso- 
apptndix, tile ileocecal and ileocolic, the supeiior mesenteric, .in<l hnallv the portal cein { \meri- 
c<in Jouiiuil of Suigeiy 40 1 { ^i>i ) 19^8) 

iuiti;ill_\ riKapsulated tumor.s. roscction operation Anioiifj the 26 ease^ of jjn- 
should he extended into normal hepatic mary malignant tumor in wincli resec- 
ti.ssue Hemostasis may be obtained by tion was done, there were 4 deaths 
the use of the electric cutting current, within 2 weeks after operation, 15 could 
or by ligature be followed uji Of these, 7 showed re- 

in the 12 cases of adenoma wuth a ten- eurrences. all within 1 year, S were 
deucy to malignancy in which resection living and w'ell from 1 to 4 years after 
was done, there were no postoperative operation. Among the 10 cases of sec- 
deatlis One patient was not followed ondary tumor of the liver, m which 
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partial resection was done, there were no 
postoperative deaths The ultimate re- 
sults depended upon the nature of the 
primary tumor, but in most cases espe- 
cially when the primary tumor was at a 
distance, the patient’s condition was defi- 
nitely improved In 1 case in which the 
liver tumor was secondary to a goiter 
removed a year and a half previously, 
the patient was living and in good health 


ary in New Orleans. Of this number, 
139 (74.7 per cent) were amebic ab- 
scesses and 47 (25.2 per cent) were 
pyogenic. During this same period there 
were 540,776 total admissions to the 
Charity Hospital, among which there 
were 160 (0.029 per cent) abscesses of 
the liver, and 1152 patients diagnosed as 
having liver disease, of which 10.2 per 
cent were amebic abscesses and 3 6 per 



Imj,* 57 — I )idKD aiiinhitic ot cioss sttlion lohc ot Inti ni iiiultiph 

pNn^tnic ,il)M ess tdllow ini'- | \ lephlebitis 'I'lie gutpe-Iikt* j»roui)inj^ ot al>sctss<s (InsUitd alioiit 
ttnniiial biarulies ot pott.il \eiii is cliaoicteristic ot this patbolo^K pioitss ( \nitiuan foinn.il 
ot Surj^tiv 40 1 ( \i)i ) 14 bS ) 


1<S months after removal of the hepatic 
tumor In anotlicr case m which the 
hepatic tumor was secondary to o\arian 
tumors, the patient was luing and well 
(* \ears after jiartial resection of liver 

Pyogenic Abscess of Liver 

A review^ of 830 cases of pyogenic 
hepatic abscess collected from the world 
literature and a presentation of 47 addi- 
tional cases IS made by A Ochsner, M 
DeBakey and S Murray 
Incidence — During the 10-year pe- 
riod, 1928-1937 inclusive, there were 186 
cases of abscess of the liver admitted 
to Chanty Hospital and Touro Infirm- 


cent were pvogciiK <il)sccsscs T\\v sex 
incidence of pyogenic hejxitic aliscess rc- 
veals a preponderance of oc'curience in 
the male, 67 4 jier cent m the collected 
senes and 70 2 per cent in the authors’ 
This is probably explained by the fact 
that the etiologic agents occur more fre- 
quently m the male The greatest age 
incidence is from the third to the tifth 
decades. There is no significant racial 
predisposition 

Pyt>gcnic liver abscess is primarily a 
complication of an mtra-abdominal sup- 
purative process with the antecedent 
lesions in the portal area. Of these le- 
sions, suppurative appendicitis is the most 



ABDOMINAL SURGERY 


753 


frequent Appendicitis was the etiologic 
agent in 34 2 per cent of the collected 
cases and 10 6 per cent of the author’s 
cases. This discrepancy is due to the 
fact that the majority of reports in the 
literature represented primarily the 
authors’ interest in pylephlebitis and liver 
abscess as complications of appendicitis. 
Pyogenic liver abscess can be caused 


cess are B. coli, streptococci, and sta- 
phylococci. 

Pathology — Pyogenic hepatic abscess 
may be multiple or single and usually in- 
volves the right lobe. The abscesses were 
single in 28 8 per cent, multiple in 71.1 
per cent, and involved the right lobe 
alone in 41.8 per cent of the collected 
cases. In the authors’ 47 cases these 



Fig 58 — Photograph of uppei surface of liver from case of multiple pyogenic hepatic abscess 
The small abscesses studihng the surface of the liver ma> give the erroneous impression of multi- 
ple nietast.itic nodules from a distant neoplasm (American Journal of Surgery 40 1 (Apr ) 
1938 ) 


also by direct extension from contiguous 
sujipurativc jiroccsses, trauma, and by 
transportation of microorganisms through 
tlie hejiatic artery from distant foci 
There is a relatively large group (59 5 
per cent) of the authors’ series termed 
“cryptogenic,” idiopathic, or primary 
pyogenic hepatic abscess in which the 
antecedent lesion could not be deter- 
mined 

Bacteriology — The most frequently 
found organisms in pyogenic hepatic ab- 


incidences were 54 5 per cent, 45 4 per 
cent, and 68 1 per cent, respectively 
Symptoms — The principal symptoms 
and signs of pyogenic hepatic aliscess arc 
fever, pain and tenderness over the 
hepatic area, liver enlargement, chills, 
and jaundice Characteristically, there is 
a leukocytosis with a proportionate in- 
crease in polymorphonuclear leukocytes 
The characteristic roentgenologic changes 
are elevation and immobility of the dia- 
phragm, usually the right. The diagnosis 
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was positive in 82 1 per cent of 28 cases 
in the authors’ series in which roent- 
genologic studies were made 

Prognosis — The prognosis in pyo- 
genic hepatic abscess depends upon ; ( 1 ) 
The multiplicity of the lesion; (2) the 
presence or absence of complications ; 


upon the mortality rate was 100 per 
cent m both series, in the cases in which 
operation was performed the mortality 
was 509 per cent in the collected senes 
and 64 8 per cent in the authors’ series. 

The complications of pyogenic hepatic 
abscess are usually the result of rupture 



tU — ( loss seclinn ot h\ei in the thionic txpt oi lui)atu .ihsctss \n ahsttss 
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and (3) tlio tvpc of (lrainai.;c instituted 
Wlit'reas of tlie 24 cases in tlie authors' 
senes with single aliscess of the liver, 9 
( vs7 3 per cent) died, of tlie 20 cases 
witli nuilti])!e abscesses, 19 (95 percent) 
died The niortalit\ rate was 90 9 per 
cent in those cases wnth complications 
and v^6 per cent in the cases without 
complications The total mortality rate 
was 79 6 per cent in the collected cases 
and 72.3 per cent m the authors' series 
Whereas in those cases not operated 


or (liicct extcaision into oiU‘ of the adja- 
cent \iscera 

Treatment - The tu^atinent of ])_\o- 
genic hepatic abscess ma\ he divided 
into (1) Pro])h\ lactic, and (2) suritn 
cal Prophylaxis is ])articulail} apjihc' 
able to multi])le hepatic abscesses which 
are preceded by ap])enclicitis and pyle- 
phlebitis, because once the devel()])nient 
has proceeded to the sta^e of multijile 
abscess formation, surgical therapy offers 
only the slightest hope. The treatment 
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of solitary pyogenic hepatic abscess con- 
sists of incision and drainage. 

The employment of that type of drain- 
age which completely avoids the slightest 
possibility of contamination of the peri- 
toneal or pleural cavity is of paramount 
importance* The results obtained in the 
authors’ series of cases clearly demon- 
strate this fact Of the 22 cases in which 
the transperitoneal approach was em- 
ployed for the institution of drainage, 
there were 16 deaths (72 7 per cent). 
The transpleural method of drainage was 
used in 9 cases with 6 deaths (66 6 per 
cent) In contrast to these liigh mor- 
tality rates is the 33 3 per cent mortality 
olitained in 6 cases in which the extra- 
serous ap])n)acli w^as used 

Subphrenic Abscess 

An analysis of 3583 cases of sub- 
])hrenic abscess collected from the world 
literature and a iiresentation of 25 addi- 
tional cases IS made by A Ochsiier and 
M I)eBakey"’> 

Incidence — The sex incidence of sub- 
phrenic abscess re\eals a ])re])onderance 
ol occurrence in the male, w'hich is iirob- 
al)l\ due to <i corresiiondingly greater 
mculcaice of the* oiiginal lesion m the 
male There is no significant racial pre- 
(hs])osit]on The greatest incidence w'lth 
regard to age occurs in from the third 
to the fifth decades, inclusive 

Whereas the incidence of subphrenic 
cdiscess is not high, sub])hrenic infections 
occur much more fre(iuentl\ than is com- 
iiK/nly su])posed, but fortunate]} do not 
progress to sui)i)uration 

Pathogenesis — Subphrenic abscess is 
primarily a complication of an intra- 
abdominal suppurative process Over 
lialf of all subjdiremc abscesses are the 
result of sup])iirative lesions of the ap- 
pendix and perforative lesions of the 
stomach and duodenum. 


The microorganisms most frequently 
obtained from subphrenic abscess are the 
colon bacillus, streptococcus, and staphy- 
loccus 

The routes of extension of infection to 
the subphrenic spaces are rarely through 
vascular channels from neighboring or 
distant foci, but most frequently through 
intraperitoneal or extraperitoneal direct 
invasion or lymphatic drainage. 

Diagnosis— The most frequently in- 
volved subphrenic space is the right pos- 
terior superior (33.7 per cent of the 
collected cases and 55.7 per cent of the 
authors’). 

Whereas the inaccessibility of the sub- 
phrenic region lends considerably to the 
difficulty m diagnosis, the frequent omis- 
sion of and delay in the diagnosis are 
due in great measure to the failure to 
suspect Its presence The possibility 
of subphrenic infection always must be 
strongly suspected in every patient with 
continued p\rexia and leukocytosis wTo 
has had an antecedent suppurative mtra- 
peritoneal process and in wffiom no other 
accountable focus can be demonstrated 
If these manifestations of infection per- 
sist instead of subsiding wnthin a period 
of a few' days to a w'eek, and particu- 
larly if there is ])ersistent localized ten- 
derness over the involved portion or 
over the tw'clfth nb and roentgenologi- 
cal demonstration of elevation and im- 
mobility of the diaphragm, the diagnosis 
of subphrenic abscess is justified and 
ex])loratory operation warranted. 

Complications — The most frequent 
complications of subphrenic abscess are 
intrathoracic inflammatory jirocesses 
w'hich are the direct result of delay in 
diagnosis and the institution of api)ro- 
priate theraj)}' The gravit} of tliese 
coni])liCcitions is shown by the fact that 
in the combined senes of 75 cases the 
mortality of those cases w'lth thoracic 
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complications was 50 per cent in con- 
trast to 16.3 per cent in those cases with 
no thoracic complications. 

Prognosis — Aside from the uncon- 
trollable factors of virulence of the in- 
fection and resistance of the host, the 3 
most important factors governing the 
prognosis are* (1) The time elapsing 
between the development of the infection 
and the institution of therapy; (2) the 
presence of complications, and (3) the 
type of treatment employed 

Treatment — Whereas the treatment 
of subphrenic infection is conservative, 
the treatment of subphrenic abscess is 
surgical drainage. Of 3038 cases, in- 
cluding 75 of the authors’, there were 
1096 cases treated nonoperatively with 
985 (89 8 per cent) deaths as contrasted 
to 1942 cases treated by operation with 
637 (32 8 per cent) deaths 
The employment of that type of drain- 
age which completeh a\oids the slightest 
possibilit} of contnniination of the peri- 
toneal or [ileural cavities is of paramount 
importance ( )f collected cases, 3^4 
had transpkaual chdinage with a mortal- 
ity of 36)2 pen* vent, and 327 h<id tiaiis- 
peritrjneal drainage with a mortality of 
35 1 per cent, while in the remaining 
211 cases with extraseroiis drainagt‘ 
there was a mortality of 20 8 per cent. 
In the combined senes the corresponding 
mortality rates w’cre 50 per cent, 42 8 
per cent, and 10 S ])er cent 

Whereas in the authors’ previously re- 
ported SO cases the operative mortality 
was 32 per cent, m the present group of 
25 cases, it is 11 7 per cent This ma- 
terial reduction m mortality is largely 
due to the greater percentage of em- 
ployment of extraserous drainage proce- 
dures in the latter group. 

In the 15 cases of the present group in 
which the type of drainage employed 
was extraserous, there was only 1 death 
(66 per cent). 


The technic of the ‘Tetroperitoaeal” 
operation is described. The results ob- 
tained by this method of drainage con- 
spicuously show the advisability of its 
use and its advantages. 

PANCREAS 

Acute Pancreatitis 

Cases of acute pancreatitis may be 
divided roughly into 2 types: the acute 
edematous, or interstitial type, and the 
acute hemorrhagic, or necrotic type W 
H. Cole'^" points out that it is possible 
that the acute edematous type is caused 
primarily by obstruction, wdiile the acute 
necrotic type occurs as a result of tryp- 
tic digestion w^ithin the gland The 
symptoms in the former type are milder 
and are never associated with shock 
.\nalyMs of the winous clmKal reports, 
in addition to the authors' observations, 
shows an nKre<is(‘ m blood aniv'lasv* m 
acute pancn\'ititis onlv^ This is about 
as reliable m the acute intc'rstitial forms 
as in the fulminating ioims, v‘\cept tint 
a norm^il or low u'adiiig ma\ hc‘ (mi- 
countered moi(‘ fre(iuentl) iii the latter 
grou]). Theie is a iise of blood amvlasc^ 
from Its normal lev'el of 90 to a level of 
150 wnthin <l few hours, and in a day 
or two this may be as high as 1000 
(Readings are expiesscd in tcaans mil- 
ligrams of sugar produced by the amvlo- 
lytic action of 100 cc of seium on a 
given amount of starch ) The blood 
amylase level falls gradually until the 
normal threshold is reached within 2 or 
3 days after the onset of the symptoms 
It may return to normal many days be- 
fore the symptoms subside, although 
often there will be a direct correlation 
between the return of blood amylase to 
normal and the subsidence of symptoms 
Urinary diastase determinations arc of 
diagnostic value However, there is a 
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great variation between blood amylase 
and urinary amylase. The test is posi- 
tive in more than 50 per cent of the 
cases of pancreatic cysts. In carcinoma 
of the pancreas the test shows an in- 
crease in only a few cases. In chronic 
pancreatitis the test is negative. 

A low blood-amylase level, in the 
light of recent work, is an indication of 
hepatic disease. The author observed 
such an instance m a patient with con- 
siderable destruction of the liver by cysts 
A low amylase level may be found after 
a sudden elevation in the amount of 
amylase in the blood stream. The liver 
and pancreas cease to produce amylase 
during the period of elevation, but al- 
though the elevation disappears within 
a few days, the return to normal produc- 
tion takes from 8 to 20 days 

(iall -bladder disease is perhaps the 
most common etiological factor in the 
development of cither of the types of 
acute ])ancrcatitis rro])hylactic eradica- 
tion of this source b\ cholecystectomy is 
)ustdial)le, and de])ends upon the usual 
mduMtions for gall-bladder surgery 
'riiere may lie an additional indication 
even when attacks of cholecystitis are 
infre(juent, if the presence of pancreatitis 
can be detern lined by clinical signs and 
from the amylase determination 

Treatment — It is generally agreed 
that the treatment of acute edematous 
pancreatitis should be conservative, to 
lie follcwed later by gall-bladder sur- 
gery as indicated C'onfusion still exists 
as to whether conservative treatment or 
immediate operation is the treatment of 
choice m acute pancreatic necrosis A 
review of recent reports during the past 
few years indicates quite clearly that 
many surgeons are obtaining better re- 
sults by treating tins type of disease 
conservatively at first, and later by oper- 
ating on the gall bladder or bile ducts as 
indicated. These reports and recent per- 


sonal clinical experiences have led the 
author to modify his previous impression 
and favor conservative therapy. Con- 
servative treatment as modified accord- 
ing to Rowland’s recommendation should 
consist of: 

1. Adequate morphine for pain. 

2. Immediate determination of blood 
sugar and urinary or blood diastase. 

3. Roentgenograms for the deter- 
mination of gas under the diaphragm. 

4. Nothing by mouth. 

5. Wangensteen suction with re- 
moval of gastric and intestinal secretions 
to prevent stimulation of the pancreas. 

In spite of the desire to maintain a 
conservative attitude, there will be nu- 
merous occasions wdien an emergenc} 
operation will be necessary, particularly 
when differentiation from a perforated 
viscus cannot be made In general, im- 
mediate operation should be performed 

(1) When the diagnosis is uncertain; 

(2) when signs of peritonitis, including 
severe muscle spasm, are present, and 
(3j when an abscess is obviously pres- 
ent If the conservative attitude is 
maintained operation should not be per- 
formed ( 1 ) When the diagnosis is cer- 
tain, (2) when the evidence of vascular 
colla])se IS so severe that operation would 
be dangerous, and (3) as long as the 
inflammatory process appears to be con- 
flned to the retroperitoneal tissues about 
the pancreas Recovery of the patient 
from epigastric distress is frequently slow 
even though the proper operative pro- 
cedures upon the biliary tract have been 
carried out. 

According to G. R Dunlop and E. L 
Hunt, the following sequence of events 
is logical ill acute pancreatitis (1) Ob- 
struction of the pancreatic ducts; (2) 
rupture of the duct-acmar system, due 
to back pressure; (3) escape of tryptic 
ferments; (4) necrosis of vessel walls. 
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and (5) hemorrhage into the interstitial 
tissue with necrosis of the gland. 

The authors report the cases of 14 
patients with a mortality of 14.3 per cent. 

In these patients, the pam was less 
agonizing than that which is usual, and 
while generally referred across the up- 
per abdomen, it was sometimes localized 
in either upper quadrant 


forated appendix, ruptured duodenal 
ulcer, acute intestinal ohstruction, rup- 
ture of a distended gall bladder, mesen- 
teric thrombosis, ruptured ectopic preg- 
nancy, and biliary-tract disease. In most 
cases show'ing elevated blood sugar and 
elevated urine amylase, blood sugar de- 
terminations and the W'ohlgeimith test 
for urine amylase proved valuable. 
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{latirnt with at ute t-tU luatiius pant i cat it is, sslui (lr\ tlo] td an attack td tpi^asiiu pain ^ dass htltnt 
tidiuissKtu t<i tilt* iiosintal \\ t* dt*hi\ed tipeialuni a ttw (hi\s txptctnij^ tlit ainvlast id dio]) to 
iioniial, as usuallv (xtuis dins eletatioii ptisisttd loi 2 wttks ()pt‘i*itidn was iiiialK ptildinitd 
in tile linpe tlnit tditetlion ot iht hili.ns tlist.ist wtnild t\tit a tui.itict oi at hasi l.ivoiahU 
iiithienoe on the i)<iiuu*itu distase .is it usiialK does \s will ht nottd on tlu ch.iit optiation 
( tholec V site toin\ and t holedot hostoniv ioi stone) w.is not tollowtd hv uttssion ot the lilood 
ainvlast over the jeiiod ot \ weeks illiisti .ited on tlu ch.iit \ttti 2 inoit weeks the* .inivlast 
had diojiped to S(J(), hnt the patient was dt \ elopiii}.; svinptonis ot p.nitieatK .istheni.i snj,p,>e stin^ 
that the paiuieas was htinjj destioved .is l.ii .is the extern. il stcietion w.is eonceined When hist 
ohseived S weeks .iftei opeiation tlu blood s1p4.11 w.is still noi in.il '1 he .diove lesjionst, / n , 
t.iilnie ot letiiin ot blood ainvl.ise to noinial within seveial d.iv s, is so laie th.it the pioj^nosis 
c.innot be detei mined b\ p.ist e\]>eiienets (Sui«, (ivnte .ind Obst ()7 11 (|nl\) I'MS ) 


v\h]Ji ]K‘rsists until shock su- 
pervenes is hn^hl\ sihi^^^cstn'c \\1iile tlic 
l>a]n IS general in the u|)])er ahdoiuen, 
there is coniinonly a ])()int of niaxiiuuni 
tenderness about 5 cm alcove the iiinliili- 
ciis If the foramen of Winslow is open 
the irritating contents will spill into the 
general ])eritoneal cavity, otherwise this 
remains in the lesser omental sac 
Differential diagnosis may be very dif- 
ficult and involve consideration of the 
corrosive poisons, coronary attacks, per- 


d1u* heahnenf is suigical. and o])cna- 
tion should l)e done <it ihe inoinent which 
seems best to the coinpcdcnt <uid e\])eii- 
enced surgeon Such a siiigeon will 
allow no uinu*cessary loss of tune m tlu* 
fulinmalmg case, will not hiiriw in tlu* 
less acute case, and will not negUut 
suitable measures to combat shock, re- 
lieve emesis, and restore the acid-hasc* 
balance 

The surgical arms are' (1) To com- 
plete the diagnosis by accurate \isuab- 
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2 iation of the lesion , (2) to drain away 
any tryptic ferments by drainage of the 
lesser omental sac, (3) to decompress 
the pancreas by multiple nicking of the 
peritoneal covering of the gland, and (4) 
to decompress an obstructed pancreatic 
duct system by drainage of the biliary 
tract by the method that seems most 
appropriate to the patient’s condition. 
The com]:>lications, which may be many 
and varied, must be treated as they arise 

Pancreatic Fistula 

l^xternal fistula of the pancreas may 
he classified as either complete or incom- 
])lete Thv former must be exceedingly 
rare, as the greater number of reports 
encountered m the literature deal with 
external fistula of the incomplete variety 
m which there is only a partial loss of 
])ancreatic juice Fistula of the pancreas 
arises in various wavs* 

1 h'ollovving a drainage ojieration on 
the ])ancieas for an acute infiammatory 
c ondition. 

2 Kaielv, as a result of a st«ib or 
giinshol wound of the al)domen 

3 hioin injiipv to the jiancreas in oi)-* 
(‘iMtions on tlH‘ kidneys, stomach and 
(luodciuiin, hiliaiy tract, s])leen, retro- 
])eiitoneal tumors, and <i(lrenal glands 

4 \fter partial resection of the ])an- 
cieas, ()i excision of an islet-cell tumor 
loi th(‘ relief of hv’pennsulinisni 

5 h'ollovvmg o])eiation for calculi ot 
the pancreatK duct 

() Most coininonlv, after an attempt 
to extirjiate a cyst of the pancreas 

14ie recognition of iincomjilicated ]>an- 
creatic fistula is not difficult , it is estab- 
lished by means of examination of the 
Huid for its leaction and its en/yme con- 
tent Duodenal fistula may be dififeren- 
tiated by the additional ])resence of bile 
and l)y the erosion of the margins of 
the wound. 


Treatment — The treatment of exter- 
nal pancreatic fistula is complicated first 
by the necessity of restoring pancreatic 
juice to the body in sufficient quantity 
and before serious physiological dis- 
turbances have taken place Secondarily, 
treatment is concerned with the attempts 
ar closure of the fistulous tract Con- 
servative means should always be adopted 
in the beginning. 

J. M McCaughan and B. L. Sinner"*"^ 
review^ the literature which deals with 
the various forms of medical treatment 
employed They believe that if these 
measures fail after a reasonable trial 
period, radical treatment should then be 
considered. The operative procedure, the 
technic of w*hich is described in a case 
report, consists essentially of mobiliza- 
tion of the fistulous tract and its 
implantation into the nearest portion of 
the up])er gastrointestinal tract, ])refer- 
ably the stomach The entrance of jian- 
cieatic juice into the stomach does not 
seem to have an_v deleterious effect on 
gastric digestion 

The authors re]iort in detail a case of 
incom])lete pancreatic fistula following a 
Billroth II gastrectomv for neoplasm of 
the stomach I onservative treatment 
over a ])enod of 8 or 9 months had 
failed to effect a closure of the fistula, 
or anv significant diminution in the dis- 
charge from the fistula 44iev vveie able 
to inhil)it or excite the flow with a nuin- 
bei of drugs and food substances, but 
thev (|uestion whether these effects could 
be maintained over long jienods of tinu* 
hligh voltage roentgen theui])} ha<l 
Iji'oved unsuccessful in a jirevious casc‘ 
and so w^as not again attenqited 

Operation consisted in the mobil /<i- 
tion of the fibrous fistulous tract, in- 
cluding a cuff of skin about the external 
opening The tract was inserted into the 
stomach through an ojiening in the an- 
terior W'all The tract was not stitched 
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to the stomach wall, but was held in 
place, without tension, by the cuff of skin 
and the sutures closing the gastric open- 
ing, in addition to which omental tags 
were sutured over the site of implanta- 
tion. The authors warn against angula- 
tions or constriction of the tract in order 
to prevent reduction and cyst formation 
There was a postoperative leak of gastric 
and pancreatic juice for about 72 hours. 
This, however, cleared up completely, 
and the wound was entirely healed at 
the end of 4 weeks The patient rapidly 
regained weight and strength. 

Postoperative gastric analysis revealed 
the gastric contents to possess definite 
lipolytic actnity The degree of acidity, 
as compared with that before operation, 
was considerably lower The authors 
lielieve this to be due to the fact that 
the principal acul-forming area of the 
^t()mach was unable to compensate in 
the usual manner Blood diastase W'as 
normal 

Surgical Therapy of Hyperinsulinism 

1 1}poglycemia may be caused by dis- 
turbances of the physiology of the liver, 
the anterior lobe of the hyjiophysis, the 
adrenal cortex, the thyroid, the sjnipa- 
tlietic nervous system, and the h)po- 
thalamus, and ma) also occur as a result 
of overactive islet tissue in the pancreas 
The blood-sugar level is maintained as 
the result of an interplay of these same 
organs 

A. G. Whipple"^ shows that the char- 
acteristic syndrome of this condition 
consists of attacks of nervous or gastro- 
intestinal disturbances coming on in the 
fasting state, associated with a hypo- 
glycemia with readings below 50 mg. per 
cent, which is relieved immediately by 
the ingestion of glucose. Unless this 
triad is present, the patient should not 
be considered for operative therapy. 


The nervous manifestations in these 
attacks may be grouped under 3 mam 
heads : ( 1 ) Those related to disturbances 
of the sympathetic nervous system ap- 
pearing as nausea, sweating, pallor, 
flushing, chilliness, and syncope; (2) 
those related to the central nervous sys- 
tem, manifested by restlessness, tonic or 
clonic muscle spasms, opisthotonos, and 
convulsions, and (3) those coming under 
the heading of psychic disturbances, such 
as apprehensiveness, confusion, disorien- 
tation, mania, unconsciousness, and coma 

In none of the proved islet tumor 
cases was the fasting blood sugar found 
to be above 60 mg jier cent 

The gross and microscupic picture of 
these tumors re\c\ils (1 ) A difluse h\- 
pertrophy or liNperplasia of the islet, 

(2) an adenoma of the islet tissue, and 

(3) carcinonici of thc^ islet tissue The 
most se\eie h\ ()gl\ ceniia was found in 
ptitieiUs with caicinoma of the islet tis- 
sue When inoie than 1 a(leiK)nui wxis 
found, a (liffereiu ariangeinent could be 
seen in tin* 2 or nioie <i(lenoinas walh 
\ai Mng amounts ol degeiiei ation 

Tlu‘re <iH‘ nrim p,itients with mild 
h\ poglv cc'inri due to o\c*Mcti\e isUd tis- 
sue who respond to c ons(‘i \ ative therapy. 
The coiisei \ <itu c‘ humsuk^s may he di- 
vided into (liet<Li\ < 111(1 ghind therapy A 
diet which is low in c<'u holu drates and 
high m fat has been <id\ised, as well as 
one wlncli is high in ])rotc‘iii 

Certain me<isiiies and technic for the 
surgery of islet tiimois have been sug- 
gested; intravenous preopenitive admin- 
istration of 1000 cc of S per cent glu- 
cose in normal saline solution, and 
transfusion if necessary , spinal anes- 
thesia, but more often droj:) ether anes- 
thesia; the curved transverse incision 
through both recti followed by the divi- 
sion of the gastrocolic omentum, which 
provides a free inspection of the entire 
pancreas. Islet tumors are most fre- 
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quently found in the tail or body of the 
pancreas, and if not easily found there 
the body should be mobilized and pal- 
pated ; if they are not found in the tail 
or body of the pancreas, the duodenum 
should be mobilized and the head of the 
pancreas palpated. If 1 adenoma is found, 
careful search should be made for more ; 
drainage is not necessary unless there 
is leakage of the pancreatic duct. If no 
tumor is found after a very complete 
exploration, the results in cases in which 
the body and tail have been resected are 
much better than those in cases m which 
a small portion of the tail has been re- 
moved It is advisable to remove the 
spleen as well, in order to control hem- 
orrhage. The bed of the pancreas should 
be drained after ligation of the pancreatic 
duct The use of fine silk has been found 
satisfactory and will prevent the diges- 
tion of ligatures, which occurs when cat- 
IS used in pancreatic tissue 

The finding and removal of all islet 
tumor tissue gives brilliant and lasting 
cures of the hypoglycemic state 

The author states that when an islet 
tumor was found and a partial pan- 
createctomy was done, poor results were 
obtained as a rule because of an over- 
looked adenoma or hyperplastic islet 
tissue 

There was a total of 56 cases in this 
senes which were ojicrated upon with 
disclosure of a tumor There were 43 
patients with islet-cell adenoma and 13 
with islet-cell carcinoma Of these, 5 
died postoperatively and 5 died of other 
causes; 1 sliowed no improvement after 1 
year and 4 gave insufficient data ; 41 had 
relief of the hypoglycemia. Thirty-one 
patients had been followed for more than 
1 year, and 7 were followed for a period 
of more than 5 years. 

Of the patients m whom resection was 
performed and no tumor was found, 4 
died postoperatively, 10 had complete 


relief of symptoms, 4 showed improve- 
ment in their condition, 13 showed no 
improvement and 3 gave insufficient data. 
Eighteen additional cases of hypogly- 
cemia with islet-cell tumor which came 
to autopsy are presented from the litera- 
ture. Seven cases of hypoglycemia in 
which no tumor was found at autopsy 
are also presented. The author records 
the total number of operated cases in the 
literature, and reports the results ob- 
tained in these cases up to January, 1938 

Carcinoma of the Pancreas and 
Extrahepatic Bile Ducts 

A group of 109 cases of carcinoma of 
the pancreas, and extrahepatic bile ducts, 
verified by operation or autopsy, has been 
reviewed by H. K. Ransom. The dis- 
ease occurred approximately twice as 
frequently in males as in females, and 
the average age of the patients was 56 9 
years Weight loss was the most com- 
mon symptom; it was usually extreme, 
averaging 13 8 kg , and it occurred rap- 
idly Jaundice was the most common 
chief complaint and abdominal pain the 
most common initial symptom , the aver- 
age duration of the symptoms was 5%> 
months ; jaundice was the most common 
physical sign and was present in over 
three-fourths of the cases 

Courvosier’s law was of relatively 
little value in making a correct diagnosis 
prior to operation, but it was of con- 
siderable value to the surgeon at the 
time of laparotomy, as it indicated the 
type of duct obstruction which was pres- 
ent The operative findings proved the 
law to be accurate m over SO i:)er cent 
of the cases. Laboratory studies were of 
practically no value m diagnosis, while 
roentgenological studies were positive or 
suggestive m one-fourth of the cases In 
the nonictenc patients the difficulties in 
diagnosis were greater than in the icteric 
group. In the former cases the condition 
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was most often confused with carcinoma 
of the stomach or colon Evidence of 
antecedent infection of the biliary tract, 
as indicated by contraction of the gall 
bladder or thickening of its wall, was 
noted in approximately one-eighth of the 
operative cases, while calculi were pres- 
ent in the gall bladder in one-sixth. 

Cholecystogastrostomy was re- 
garded as the best jialliative ojieration 
The operative mortality for this ])ro- 
cedure was 29.17 per cent. In 10 cases, 
according to the diagnoses made at the 
time of operation, the ratio of cases of 
carcinoma of the jiancreas to that of the 
bile ducts was 2 to 1 \utops\ exam- 
ination of these same cases proved tliat 
the latio was ! to 2 In 3 cases of car- 
cinoma of the amiailla of \ ater, traiis- 
(liiodeiial resection was pci formed, with 
1 ])osto])ei ati\ e dc'ath and 2 recoxenes 
lleinoirhagc was the most common 
cause of deatli following ojieiation ddu‘ 
axenige duiation of life following pal- 
lialixe hiliaix gastrointestinal <iiiastoino- 
sis was 7 2 months in a gioii]) of 21 
]).ilients iraced host-nioittmi examina- 
tion showed the* most toinnion sitc‘ ot 
metastascs to 1 k‘ tlu* rc’giomil Ixinpli 
nodes while nulastascs to tlu‘ li\ei <ind 
lungs ocuiiK'd iu‘\t in lie(|uenc\ In 
the* grou]) ol 30 case's examined ])ost 
mortem, tlu're weie 4 instances of mul- 
tiple nicdignaiKx 

RimU^ ie])oiis 3 cMses m winch 
tarcmonri of the c<iu<lal ])ortion of the 
panel ('as was deinonsti ated either 1)\ 
lU'eiopsx Ol b\ l)io])s\ Ml the patients 
had hemoi rhages into the gastrointes- 
tinal tract Theie were hematemesis, 
PH'lena and colics m the epigastric re- 
gion The author suggests 2 possilile 
explanations for the gastrointestinal 
heiiKjrrhages that accompany carcinoma 
of the caudal portion of the pancreas: 
( 1 ) They may be due to diapedesis from 
congested, varicose veins of the mesen- 


termm, stomach or duodenum Necropsy 
m 2 of the cases revealed that the ])res- 
sure of the primary tumor or of its 
metastases against the mesenterial root 
may readily cause such stasis and di- 
apedesis. This mechanism is especially 
probable m late hemorrhages : that is, in 
those developing during the advanced 
stages of pancreatic carcinoma. (2) The 
hemorrhages into the intestine may be 
caused by intrafiancreatic hemorrhage 
with discharge of the hlood through the 
])ancreatic duct. To lie sure, in the 2 
cases that came ii]) for necropsy such 
hemorrhages could not be proved The 
author suggests, however, th.il such 
hemorrhages should lie looke'd lor at 
necro])sies I le emi)hasi/es that in case 
of occult Ol manifest nu'lena, paitieiilailx 
il it concurs with c'pigastne colics and 
if no soiiice' ol hemonliage' e an he found 
in the gastrointe'stnrd tiaet (tdise^iue* of 
eiite'iitis and ne'gatne' i oe'iitgeiK )gi <mi of 
the' g<isti omtestinal li<iet ), the' p( )ssil)il]t \ 
ot <i e<iicmoina of llu' e<iu(l<d jxiitioii ol 
the' ])aneie'<is should lie' t<d\e'n into eon- 
sidei at ion and an e‘X])loi <Uoi \ Li]),n < )tom\ 
should he nride 

\ e ase‘ of eaienionri of the' isl.mds of 
Lange'ihaiis xvitli h\ ])ogl\ e (‘iiiM is h‘- 
poited ])\ 11 jo.iehini .ind M M IJaiio- 
witeh Most of tlie' minu'ioiis ease's of 
s])()ntane‘ons h\ ])ogl\ e (‘mi<i due' to ])an- 
ereatic tiimois u'fioite'd m the' past 10 
xe'ais have he'cn due* to h\ jie'i fuiie tion- 
ing adenonuis of the ishmds ol L<inge'i - 
h<ins Islet caremoniti <is <i eaiise* of this 
sMulroine has lieen i e'hitu c'h raie* 

To the 7 cases jire'x loush i ('jx )i le'd the* 
authors add another, which oeeuiie'd in 
a woman 31 xears of age \ <igne sMiip- 
toms had l)een jiresent for 1 month, and 
recurrent convulsions and coma for 3 
days. Laparotomy revealed a ])ea-si/ed 
indurated gland along the lesser curva- 
ture of the stomach, and m the terminal 
half of the pancreas a nodular mass about 
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the size of a tangerine, and several large 
glands The spleen had to be removed 
to get at the mass in the pancreas. Only- 
part of the tumor could be removed. 
Sections showed carcinoma of the pan- 
creas with lymph-node metastases Con- 
vulsions and coma occurred 4 days after 
operation and daily thereafter in spite 
of almost continuous glucose administra- 
tion. The patient died 42 days after 
operation. The sella turcica was defi- 
nitely small, but otherwise normal, 
roentgenologically No autopsy was ob- 
tained and no attempt was made to dem- 
onstrate the presence of insulin in the 
tumor tissue. 


STOMACH 
Peptic Ulcer 

\ stud} of ])e])tic ulcer based on 
nccrops\ records is given by S. A I^ortis 
and K 1 1 Jaffe The topographical 
distnliiition of the ulcer found at autopsy 
IS iiresented 

In <i senes of 9171 consecutive necro])- 
sies performed at Cook CYunty Hospital 
fioni januar} 1, 1929, to Hecemher 31, 
1936, theie were 457 cases of all tvjies 
of ]K‘])tic lesions, or a total incidence of 
about 5 ])er cent 

I'he incidence of jicjitic ulcer in white 
])eople was found to be 5 23 per cent 
and in Negroes 3 5 ])er cent The inci- 
dence of pe])tic ulcer is greater in the 
white male than in the wTite female, the 
difference according to sex is not as 
marked m Negroes 

There was definite evidence of activitv 
of the ])e])tic ulcers m 339 necropsies In 
118 cases jicjitic ulcer was the essential 
lesion, in 221 it was the incidental le- 
sion. Therefore, the incidental lesion 
was almost twice as frequent. 

When peptic ulcer was the essential 
lesion the duodenal ulcer predominated, 


while when peptic ulcer was the inci- 
dental lesion the gastric ulcer predomi- 
nated. 

The peak for the incidence of peptic 
ulcer in the male is reached in the period 
from 51 to 60 years; the peak for the 
female is reached in the period from 31 
to 40 years, wdiile for the white female 
there is a second peak from 61 to 70 
years. 

Hemorrhage as a cause of death was 
observed in 0 43 per cent of all the ne- 
cropsies and in 18 3 per cent m wdiich 
peptic ulcer w^as seen as the essentia! 
lesion Perforation was present in 20 
per cent and stenosis m 7 5 per cent of 
all cases in wdiich peptic ulcer was the 
essential lesion ( 120 cases) Therefore, 
more deaths were due to perforation 
than to hemorrhage m cases of peptic 
ulcer Hemorrhage was observed most 
frequently in the stomach and perfora- 
tion most frecjuently m the duodenum 

The peak of the incidence for peptic 
ulcer coincides with the age period ac- 
conqianied by arteriosclerotic changes , 
when ])e])tic ulcer is the incidental lesion 
u is most often associated with cardio- 
vascular disease 

The ])re(lominancc of scars ancl the 
examination of the tendenew to acuteness 
and chiomcitv showed that gastric iilcei 
lends to lie acute while duodenal ulcer 
tends to he chronic. 

The following figures deiived from 
pnvate jiractice given In J L Kantor'^^ 
show the incidence of ulcer as com- 
pared with other organic digestive dis- 
eases in 4000 patients ( 1 ) ( lall-bladder 
disease, 307 cases (7 7 pei cent); (2j 
duodenal ulcer, 296 cases ( 7 4 per cent ) : 
(3) gastric cancer, 85 cases (2.1 per 
cent); (4) colitis gravis, 59 cases (1 5 
per cent), (5) gastric ulcer, 49 cases 
(12 per cent), (6) colonic cancer, 30 
cases (0 7 per cent ) ; ( 7 ) rectal cancer, 
17 cases (0.4 per cent), (8) jejunal 



764 


SURGERY 


ulcer, 9 cases (0.2 per cent). This may, Obviously, there is a discrepancy bc- 
he talcen to represent the nat" tween the autopsy figuies and those of 
ural incidence of ulcer disease as seen the clinic. What is the reason for this 
in the living patient discrepancy ? Perhaps it is that the g^as- 

Next is shown the incidence of the trie lesion is not so vocal as the duodenal 
various types of ulcer, and how over" lesion. It is a inattei of leasoiiably com- 
whelminglv frequent the duodenal lesion mon knowledge that the symptoms of 



' iXpMlIin Pt Ot ViMholO^y 

/ t ooK Countv HofipitcM 


f)J — To])()t»i cii)liK (listi ihutioii (it <.iastiK .111(1 1 5H (liKidtnal uk(.is 
( F A M A 1 11) f)-Kl (J.m \) V) IS ) 

IS cuiniiaicd with the other locations; duodenal ulcer aie more likely to he 
esuphdgus, 1 case (0 2 per cent) ; stom- shaiply defined than those of gastric ul- 
ach, 49 cases (13 8 per cent) ; duodenum, cer. The pain is more regular and so 
296 cases (83 3 per cent) ; jejunum, 9 are the relief factors. It has for some 
cases (2 5 per cent) ; Meckel’s divertic- time been Kantor’s impression that gas- 
ulum, 1 case (02 per cent) The autop- trie ulcer is more frequently encountered 
sies of Portis and Jatfe show that gastric as a surprise finding either at roentgen 
ulcer actually occurs m about the same study, operation or post-mortem exam- 
frequency as duodenal ulcer. ination than is duodenal ulcer 
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Another possible reason for the dif- 
ference IS that an ulcer seldom kills a 
patient. Autopsy figures will therefore 
reveal all the patients who have had 
ulcer at any time in their lives^ and hence 
the incidence, pathologically speaking, 
will be higher than it is clinically. More- 
over, since some ulcers may heal with- 
out scars, the pathologic figures may 
even have to be increased to give the 
absolute incidence of ulcer disease In 
order to show that ulcer seldom kills a 
patient, Kantor turns again to clinical 
experience Known causes of death in 
296 cases of duodenal ulcer were* Car- 
diovascular, 6, hemorrhage, 3, opera- 
tion, 3; perforation, 2; carcinoma (gas- 
tric), 1; violence, L Known causes of 
death in 49 cases of gastric ulcer were 
(Operation, 4; carcinoma (in ulcer), 3, 
carcinoma (colon), 1 ; perforation, 1. In 
other words, only 16 of the 296 patients 
with duodenal ulcer were known to have 
died Caidiovciscular disease killed most 
of these and only 8 deaths could be 
attiibuted to the ulcer itself Similarly, 
only 1 of the patients with gastric ulcer 
(lied of the ulcer proper 

Chronic Gastric Ulcer— The simi- 
larit}' of sMidromes associated with be- 
nign gastric ulcer and benign duodenal 
ulcei has led to the thought that they 
are lesions of similar type. They differ, 
however, not only from the standpoint 
of the ty])e of tissue in which the ulcera- 
tion occurs, but also from that of the 
variable pathological nature of the le- 
sK)ns themselves, and from that of their 
response to both medical and surgical 
tieatment 

W Walters"**'* states that of first im- 
]X)rtance, when a patient presents him- 
self with a history suggesting benign 
ulceration of the stomach or duodenum, 
IS that roentgenological examination be 
made by a competent roentgenologist to 
determine the exact situation of the le- 


sion. If the lesion can be proved by 
roentgenological examination to be in 
the duodenum, and if a medical regimen 
IS chosen for treatment, the possibility 
of the duodenal lesion’s being or becom- 
ing malignant is practically nonexistent. 
In dealing with gastric ulcers at the 
Mayo Clinic, the author proceeds on 
the assumption that chronic ulcerating 
gastric lesions are malignant until they 
are proved to be benign. 

Gastroscopy — The purpose of the 
article by R. Schindler and N. Giere®^ 
is to show the usefulness and value of 
gastroscopy to the surgeon. The follow- 
ing questions are discussed: Is a lesion 
of the stomach, which has been diag- 
nosed by other methods, a benign ulcer 
or a carcinoma^ Is cancer of the stom- 
ach operable^ Ot what value is gas- 
troscopy in the early diagnosis of car- 
cinoma, and may it improve the operative 
results^ What are the reasons for the 
abdominal distress which so frequently 
follows operations for gastric lesions ? 

The article is based on the findings of 
78 gastroscopic examinations carried out 
on 41 patients Thirteen of the 41 pa- 
tients underw’ent gastroscopy preceding 
operation, and 2 of the 13 patients again 
after operation. The remaining 28 pa- 
tients were all examined postopera- 
tively, 7 patients of this group again 
underwent operation after gastroscopy, 
and offered the opportunity for a biopsic 
control in 20 cases 

Although the gastroscopic diagnosis 
was confirmed in every one of the 20 
cases in which a biopsic control w*as 
possible, it must nevertheless be ad- 
mitted that negative findings in gas- 
troscopy are not entirelv conclusive 

The differential diagnosis betw^een 
benign and malignant ulceration is not 
difficult after a gastroscopic examination 
by one trained in this field, even in the 
very early stage biopsy is not necessary. 
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Explanation of Plate 

A, gastroscopic picture of the penetrating benign ulcer of the lesser curvature 
of the stomach m case 4 The edge of the crater-hke ulcer is sharp, and the cardiac 
part of its floor is brownish. Blood is shown oozing from the lowest part of the 
floor and accumulating in the dependent part (upward in the picture). The adjacent 
mucosa is excessively swollen and inflamed. Compare this illustration with figures 
1, 2, 3 and 4. 

B, gastroscopic picture of the infiltrating carcinoma with ulceration in the case 
in which operation was not performed. In the center of the picture there is a dark 
red ulceration All the other parts of the stomach visualized with the gastroscope 
were stiff and infiltrated, and the surface was necrotic The neciosis extended up to 
the cardia Compare this illustration with figure 8 Gastroscopy proved immediately 
the inoperability of the tumor. 

C\ gastroscopic picture in case 7, showing ulcerative carcinoma The ulcer is 
filled with brown clotted blood The gray ridge discloses the malignant character of 
the ulcer 

D, gastroscopic picture, also from case 7, made 4 weeks after C . Tlie ulcer as 
well as the niche (Fig 5) were shallower, but at the pyloric side a nodular infiltra- 
tion w'as seen Compare this picture with figures () and 7 

/f, gastroscopic picture in case 13, showing an ulcerated caicinoma aiouiul the 
p\lorus w’lth a shariily limited w^all The fold al)o\e tlie tiimoi is the “anguliis ” 

The whitish areas are remainders ot food Radical operation was possiliU* ( ompare 
this picture with figures 9 and 10 

F, gastroscopic picture in case 14, showing the patent gasti o-entei ostomv open- 
ing in the center Intestinal juice flows into the stomach \t the side ot the stoimi 
tin re is a white nicer larger than the stoma \ silk suture is sttn lonnng out ot 
the mucosa and hanging treely into the cavity of the stomach 

(/. gastioscopic picture in case 21, showing the o])cnnig ])hase ot the g<istio- 
enterostomv stoma d he objective ot the g.istrost ()])e is turned towaid llie anttiioi 
wall, the pvlorus, which is well seen in ligure 12, is not visible 'I he iiuulai 
Kcikiing folds of the jejununi are seen 

II. gastiosco])ic picture in case 2(», showing a considerahU poition ot the 
jejunum in the light lower ([uadiant \hout 2 cm below the niaigni a tiatcr-like 
deep ulcer i^ seen 'Pile maigiii is partly covtitd with pus. and about it mucosal 
hemorihagcs arc seen 

( \itli Suig 3S 712-7f)S, (Oct ) PM7 ) 

diagnosis is made caiK loiih gas- 
tioscopv togedher with an t‘arly io(*nt- 
genogiani is capablcMii uwaMling ()pc‘r<d)lt‘ 
carcinoma (lastroscopy has jnovc^d to 
be sujierior to roentgen examination in 
certain cases, theoretically, roentgen ex- 
amination should he superior m other 
cases The 2 methods are not comjieti- 
tors; each sup])Iements the other, and 
good co-operation between tht‘ gas- 
trobcopist and the roentgenologist is 
essential 

An unfavorable, diffusely infiltrating 
carcinoma of the body of the stomach 


1 lic^ (lift eunitialion between bcuiign and 
malignant obstruction is more difficult 
but also ])()ssil)le ( jasti osc opic diagnosis 
was ]n'o\cxl to be coirect in each ot 7 
cases 1 lie gastroscopic picture is more 
characteristic than that of the gross symd- 
men because of the presence of the cir- 
culating blood 

The oyierability of carcinoma w^as best 
determined by gastroscopy in 9 cases 

Special attention is called to the fact 
that operation for gastric carcinoma fre- 
([uently results m a cure of long dura- 
tion, particularly m cases in which the 
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should be recognized by gastroscopy and 
excluded from operation Exploratory 
laparotomy should he done only in those 
relatively few cases in which the op- 
erability of the lesion is not definitely 
determined by gastroscopic examination. 
This will result in a greatly lowered 
surgical mortality and will help to dis- 
pel the prejudice which so many hold in 
respect to the surgical treatment of 
carcinoma 

The artificial stoma was seen with the 
flexible gastroscope m 12 cases after 
resection and in 15 cases after gastro- 
enterostomy; it was not revealed m only 

cases in which gastroenterostomy had 
been done, or 10 per cent of all the cases 
seen after ojieration The finding of 
the stoma, however, is not easy, the cor- 
rect instrument must he chosen in respect 
to the iieciihaiities of the individual case. 
A relative!) normal stomach w’as seen 
in onlv d instanc(‘s ( 10 iier cent) Re- 
current ulcer w'as found in 1 case and 
a jejunal ulcer in 2 cases, the ulcer 
w,is piobahl)' missed in 1 case Simple 
hciuoiihagic elusions weie observed 
twice Silk sutures w'liicli had cut through 
the mucous ineinbiane and wete hang- 
ing frca* into the gastric cavity were ob- 
sei vcmI in d cases The most frecjuent 
discMse of the stomach after operation 
was chioiiK g<istiitis, It wais observed 
in Is cases ( lastroscojiic examination 
was uiisatisfacloi) in 4 cases \n arti- 
ficial stoniiL alter lesection or gastro- 
entei ostoni) ina) remain jiatcnit oi may 
ac(piirc‘ ])\ loi us-hke rhythmic activity 
h'our stomas of the latter type were seen, 
2 after resection and 2 after gastro- 
entei ostomy It seems Cjuite certain that 
this pyloriis-hke ada])tation jirotects the 
stomach against the develojiment of post- 
operative gastritis /Mthough it is not 
knowm what conditions favor this devel- 
opment after resection, it does seem that 
gastroenterostomies which are carried 


out in the posterior wall near the py- 
lorus and close to the greater curvature 
have a greater tendency to bring about 
this adaptation. Silk sutures wdiich have 
not been expelled into the cavity of the 
stomach several months after operation 
should be surgically removed since they 
irritate the mucous membrane and cause 
chronic gastritis wnth painful erosions, 
and may even play a part m the develop- 
ment of jejunal ulcers. High voltage 
roentgen therapy by the Coutard method 
causes severe gastritis in the stomach 
after operation just as it does in other 
mucous membranes. 

Complications of Peptic Ulcer — 
Perforation — The experience of G. 
Boneo and E A Ramirez*'^'^ is given in 
85 cases of gastric duodenal perforation 
All patients but 1 were men The au- 
thors conclude that perforation of gas- 
troduodenal ulcers takes place almost 
exclusively in men ranging in age from 
30 to 40 years, after w'hich it is rare 
Perforation occurs more frequently in 
gastric than m duodenal ulcers and is 
most frequent in autumn and winter. 
In the group of patients seen b\ tlu‘ 
authors, perforation took place within 
the third and sixth hours after ingestion 
of food or fluids 44iere was a histon 
of gastric or duodenal disturliances in 
0-1 per cent of the cases Tlie treatment 
IS surgical and urgent It consists m 
simple suture of the ])ei foratioii, with 
omentoplasty and without drainage, in 
])atients in good general condition, wuth 
short hours of evolution ot t)ei toration 
and who do not show syinjitoms of iien- 
toneal contamination. Otherwise a local 
or suprapubic drainage is lelt Moitalitv 
increases m relation to the age of the 
])atient and to the hours elapsed between 
the time of the perforation and tlie surgi- 
cal intervention 

A series of 170 acute, peiforated ul- 
cers treated on the First Surgical Division 
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ol Bellevue Hospital, between 1920 and gave better results, it is the author’s be- 
1936, IS presented by J. A. McCreery hef that closure alone is the more satis- 
The predominance of perforations on the factory procedure ; the alternative in 
anterior surface of the stomach and occasional cases with extensive indura- 
duodenum is emphasized, as is the rela- tion making closure difficult— when the 
tive infrequency of this condition m the patient’s condition justified it— being a 
female. The importance of early diag- partial gastrectomy. 



l'li( f)J () i 

I'lL? ()J — J he plat, nig of hiituus in it lation to pt i toi.itioii ((iiali.iiii Suig (ivntt .nul 

Ohst 64 1^H7 ) 

J’hg f)v3 — vSutures tied <i\ei tiee omental giatt No atttinpt is math to t lost tlu ptitoiation 
1)\ the suture They aie tied only sutliLiently tight to hold the gialt in \itii ({.i.diaiu Suig , 
<i\nec and Ukst 64 ]6 17 ) 

nobis and upcration is again stressed by Closure alone may necessitate more 
the murtalit) percentages An analysis secondary opeiation, but will lesstai the 
of 35 patients that died in the series is numlier of serious secondary jiroceduies 
shown HI fable 1\ . such as secondary gastrectomies fur mam 

The difficulty iii determining the final ginal ulcer, a procedure wdnch taxes the 
results IS shown by the cases returning skill of the most experienced surgeon as 
in 10 or more years after perforation well as the resistance of the best pre- 
with recurrence of symptoms, pared patient 

While the percentage results in the L S. Fallis'^^ reports a mortality rate 
follow-up of a few cases would tend to of 20 per cent m his senes of 100 cases 
show that closure plus gastroenterostomy of perforative peptic ulcer, but in the 
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TABLE IV 

Analysis of the 35 Patients that Died 


Time Between 
Perloration and 
Operation 

Re- 

coveries 

Deaths 

Moitality 

Percentage 

1 to 6 Hours 

87 

4 

4.3 

6 to 12 Hours 

32 

8 

20 

12 to 24 Homs 

9 

5 

35.7 

24 to 48 Hours 

3 

12 

80 

48 Hours and I.ater 

2 

3 

60 

No Operations 

5 

3 

37.5 


last 10 years has l)een only 119 per 
cent 11c attributes the improved results 
to l)etter jiostoperative treatment, includ- 
ing the routine use of blood transfusions 
and gastric suction. Gastroenterostomy 
and other gastric operations were per- 
formed on 14 ])er cent of the patients, 
with a mortality rate of 14 3 per cent, 
while the mortality rate for simple closure 
was 1(S 1 ])er cent. In spite of these 
figures simple closure is recommended 
Hemorrhage — In an attempt to ob- 
tain a clearer conception of the indica- 
tions for the surgical treatment of bleed- 
ing i)e])tic ukei s, L Goldmaid^^* analyzed 
tlu‘ 1025 entries to the wSan Francisco 
Hospital of ])atients with peptic ul- 
cer ( )f 340 ])atients who entered the 
hospital! l)(‘cause of gross hemorrliage 
fiom ])ei)tic ulcer or in whom this com- 
plication developed during their period 
of h()s])itali/atioii, 30 died of exsanguina- 
tioii, while an additional 13 died of con- 
ditions associated with the lileeding The 
stud) suggested that the occurrence of 
hemorrluigcg similar to tlnit of ])erfoia- 
tion, is rare in jiatieiits following pre- 
scribed or ])roper diet-alkali thera])v In 
the majority of cases, dietar) or alco- 
holic indiscretion jirecedes the onset of 
these C()m])lications In the few jiatients 
who are following adecpiate treatment at 
the time of the onset of the hemorrhage, 
surgical treatment should be considered 
during the quiescent stage Tf surgery 


IS performed for the bleeding type of 
ulcer, direct attack on the ulcer with 
its removal, in addition to subtotal gas- 
trectomy, is the procedure of choice and 
IS more likely to reduce the incidence 
of hemorrhage after surgery. Gastro- 
jejunostomy may not protect against the 
recurrence of or subsequent hemorrhage 
from a duodenal ulcer. Thirty patients 
of the senes had gross hemorrhage from 
ulcer after gastroenterostomy. Patients 
with no or a short history of peptic ul- 
cer in whom hemorrhage develops sud- 
denly have the poorest prognosis for life 
in the entire series. Transfusions are 
important in the treatment of this par- 
ticular group Surgery is not feasible 
in the acute stage because of the pa- 
tient’s poor general condition. After the 
hemorrhage has ceased, these patients 
usually do well on medical treatment 
About 62 per cent of the patients with 
hemorrhage have had symptoms of ulcer 
for many years and rein-esent an unco- 
operative group of patients If, during 
the acute bleeding phase, hemorrhage 
keeps recurring while the patient is un- 
der medical treatment, with transfusions, 
immediate surgery should be considered 
Conservative treatment is indicated m 
patients less than 40 }ears of age with- 
out arteriosclerosis 

Indications' for Sunjical Ticafnicut of 
iiastnc llcuiorrhagc — H Finsterer'^i 
'summarizes his point of \iew" on the 
treatment of gastric hemorrhages as fol- 
low 

1 In acute hemorrhage fiom a defi- 
nitely demonstrated ulcer, he advises 
immediate operation because that is the 
most reliable method for the arrest of 
the hemorrhage. It ])re\ents fatalities 
resulting from later erosion hemorrhages 
due to a burrowing ulcer and it also pre- 
vents perforation into the free abdominal 
cavity A preoperative or postoperativ^e 
blood transfusion is necessary only m 
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severe hemorrhages resulting from ero- 
sion of a large artery 

2. If after failure of internal treat- 
ment an ulcer persists in bleeding, the 
author recommends late operation. In 
cases in which it is doubtful whether the 
hemorrhage persists, he recommends an 
expectant attitude, because the prolonged 
anemia has so impaired the internal or- 
gans that even after blood transfusion 
the operation may be a failure. 

3. In case of acute hemorrhage from 
a probable ulcer he recommends an ex- 
ploratory laparotomy under local anes- 
thesia, so as to exclude a penetrating 
ulcer If an ulcer is detected, the re- 
section should be done in the typical 
manner In case of a hemorrhage that 
IS the result of an erosive gastritis, the 
resection is advisable if the disorder has 
existed for many jears and relapses con- 
stantly ; otherwise the abdomen is closed 
and the internal treatment is continued 

4 If the hemorrhage appears sud- 
den!}, witliout the slightest previous dis- 
turbances, an acute, flat ulcer is piohably 
the cause In this case internal treat- 
ment IS advisable. Jf the loss of blood 
is considerable or the heniorihage recurs, 
the internal treatment should h(‘ sup- 
poited by a lilood transfusion 

5. If the existence (jf a hepatic cinho- 
sis IS certain, ex])lorat()ry la]>an)lomy 
seems advisable, if only the slightest gas- 
tric disturbances (c , heartburn) have 
preceded, because, on account of the sta- 
sis, the patient may bleed to death even 
from an eroded vein of a flat ulcer. 

6 When hemorrhage occurs in elderly 
patients (beyond the age of 60 years) or 
in an existing arteriosclerosis, the author 
considers surgical treatment even more 
urgent than m young persons. 

According to R. R. Graham, ^2 seems 
trite to state that not all hematemesis 
is the result of an ulcer m the stomach 
or duodenum. The clinician’s primary 


responsibility to a patient suffering from 
hematemesis is to exclude lesions other 
than ulcer which might be the cause. 

Granted that the diagnosis of a du- 
odenal ulcer accompanied by massive 
hemorrhage has been substantiated, what 
IS our responsibility? Graham does not 
believe that m the young patient a single 
massive hematemesis is sufficient justifi- 
cation for operation The recent survey 
of Dr Allen of the Massachusetts Gen- 
eral Hospital in Boston, together with 
the experience of Mr Gordon Taylor 
of the Middlesex Hosiiital, has impressed 
upon all who are interested m this prob- 
lem that there is a very ddinite differ- 
ence m the seriousness of massive hema- 
lemesis m ])atients iiiider, as o])])osed 
to those over, 50 vears of age 

Graham does not f(*el that he has had 
sufficiently extensive ex])t‘iience to make 
any statement in leganl to the wisdom 
of immediate operation foi hematemesis 
upon patients who <ir(* c<indi(lat(‘s fui 
such theia])V V leuait t‘\ptM h‘irx‘, how- 
ever, lias confirmed the st<itement wliuh 
Mr (joidon 'Fa} lor lias t‘inpliasi7(‘d oii 
more than one occasion, ii.inu*!} : “It one 
IS going to carr\ out an cMiiergeiic}' siiigi- 
cal piocediue foi massive hematciuesis, 
it had heltca he done within tlu' lust 4<S 
hours, or a iatalitv will result, even 
though ])v means of tlu^ conlimioiis Pans- 
fusion, as advised by Mainott, the* 
hemoglobin has been brought up to 80 
per cent.” 

In Graham’s recent ex])erience, he liad 
a patient admitted 1 w'eek after a massive 
hemorrhage from a duodenal ulcer, m 
which the hemoglol)in was down to 30 
per cent. By means of continuous trans- 
fusion, his hemoglobin was restored to 60 
per cent, at the end of which time lie 
had a further massive hemorrhage, and 
the hemoglobin fell again to 45 per cent 
Further transfusion and operation were 
followed by a fatality. This is a typical 
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sequence of events, which Gordon-Tay- 
lor has warned us against, and Graham’s 
only justification for considering opera- 
tion on such a patient was his firm 
conviction that he had no choice but to 
lose the patient without an effort, or to 
run the remote chance that such a pro- 
cedure might save his life. 

Graham counsels, however, that in the 
young individual, a single massive hem- 
orrhage IS not sufficient indication to 
warrant either an immediate or a sub- 
sequent operation, but in the older indi- 
vidual (over 50) where there has been 
a hemorrhage of sufficient volume to 
lower the hemoglobin below 50 per cent, 
operation should be seriously debated 
liefore dismissing this patient to a purely 
dietetic regimen. Graham believes that 
the source of such massive duodenal 
hemorrhage is from a duodenal ulcer 
situated on the posterior wall and com- 
municating with the pancreaticoduodenal 
arter> or one of its branches As a re- 
sult of this belief, Graham states that 
he must question the wisdom of any 
surgical procedure which is not accom- 
lianied by ligature of this blood supply. 
\s a corollary, such a procedure must 
be accompanied by a resection of the 
pyloric end of the stomach. While 
(iraham has earned out indirect types of 
o])eiative jirocedures on a small group of 
jjatienls and the patients have recovered, 
this has been clone only because he was 
feaiful of a more formidable procedure, 
and it IS 111 this decision that the judg- 
ment and experience of the surgeon ac- 
count for so much. As a fundamental 
principle, (iraham feels that whenever 
operation is indicated, if it is deemed 
wise and possible, the radical and direct 
attack upon the source of the bleeding 
should be carried out 

Prior to 1931, all patients who were 
being prepared for operation following 
a massive hemorrhage were fed very 


cautiously and in small amounts a bland 
diet of milk and foods made from milk. 
In September, 1931, a patient was ad- 
mitted after a massive hemorrhage, but 
the usual dietetic control was accom- 
panied by further hemorrhage. Trans- 
fusions were used, in volume from 250 
cc. to 1000 cc. at intervals of a week 
to every other day. After 2 months Lewis 
suggested that the patient could be made 
no worse and at least his hunger could 
be assuaged by a more liberal diet, and 
if there were in addition an abundance 
of animal protein, the resulting stimulus 
to hemoglobin formation might be bene- 
ficial. This was carried out, and the 
spectacular rise in the hemoglobin and 
the improvement in the patient's condi- 
tion were delightful. 

Since this experience Graham and his 
associates have rapidly increased the diet 
of patients recovering from massive 
hemorrhage from duodenal ulcers Now 
by the fifth to the sixth day after the 
violent bleeding has ceased, these pa- 
tients are on a generous and varied 
diet containing an abundance of meat, 
eggs, fish and fowl, the only safeguard 
being that the vegetables are pureed and 
the meats are minced In addition the 
administration of reduced iron is be- 
lieved to be very beneficial 

Treatment — The iroatment of gastric 
ulcer is dependent on several factors, 
among w^iich are ( 1 ) The duration and 
type of symptoms, (2) the healing of 
the lesion, or its failure to heal under 
a medical regimen carried out in a sci- 
entific fashion; (3) the presence or ab- 
sence of a crater, especially with respect 
to bleeding, and (4) the presence or 
absence of pyloric obstruction 

When the symptoms have been of 
short duration and the ulcer is small, 
every attempt should be made to induce 
healing of the lesion by nonsurgical 
means. When roentgenological examma- 
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tion discloses that the ulcer has a de- 
monstrable crater, especially when epi- 
sodes of bleeding have occurred, when 
the lesion is producing pyloric obstruc- 
tion, or when it is prepyloric in situation 
01 IS on the greater curvature, generally 
speaking, surgical removal of the le- 
sion should be undertaken without delay. 
The fact that an ulcer of the stomach 
1 ^ reported by the roentgenologist to be 
probably benign, does not exclude the 
possibility that the lesion is carcino- 
matous The roentgenologist wishes such 
an opinion of his to he considered onl\ 
as a contribution to the final diagnosis 

In experience at the clinic, each \ear 
a considerable percentage of ])atieiits o])- 
erated on for carcinoma of the stomach 
have related, in their earl) histones 
svmptoms indistinguishable fiom those of 
benign ulceration 

L \\ C'utler, ])()ints out that 

It is of interest to observe that vear In 
vear the number of ojieiatioiis performed 
for chronic ulcei s of the stomach and 
duodenum has graduall) dinimished, and 
this is without d signilicant diminution 
of the number of c«ises admitted In 
tlieie w-ere 40 such opeiations, in 
1936 hut 12 This change h<is been due 
piimaiil) to the increasing recognition 
of the fact that careiul medical manage- 
ment is capable of relieving or controlling 
a considerable nuniher of these cases 
Surgei) is indicated onlv in cases in 
winch tlie medical legimen has failed or 
ir which com])hcations have resulted All 
cases of chronic i)e])tic ulcer are now 
considered as medical jiroblems ]n-imanh 
and the patients are admitted directly 
to the medical wards Xot only is no 
patient now^ operated on at the Roose- 
velt Hospital for chronic peptic ulcer 
without having had a thorough, con- 
trolled and efHcient course of medical 
management, but each patient for whom 
operation is proposed must be passed on 


by a “court” consisting of physician, 
surgeon, gastroenterologist and roent- 
genologist. The type of operation to be 
employed in each case is determined by 
certain guiding principles : ( 1 ) The op- 
eration must be of such a nature that 
the particular patient can tolerate and 
survive it (2) Not only should it aim 
at alleviation of sym])toms, but it should 
give freedom from likelihood of recur- 
rence or of complications, both early and 
late. (3) The ideal jirocedure having 
been determined, it should be abandoned 
or modified if the condition found at 
()])eration warrants. The pursuit of the 
foregoing ]i()hcies and ])ractices is en- 
couraged I)) the early results in the pres- 
ent gioiip of cases 44ie 14-vear period 
covered l)v the repoi t shows d inoitalit) 
in I’olva and Hillroth 11 rest^ctions, tor 
all types of primarv ])eptic ulcer, of 9 3 
pel cent 44ns com])aies hivoiablv with 
the <9 5 per ctait moitalitv of gastio- 
enterostoinu's dining the* sami* pei lod, 
when one coiisidca's the 16 ]>ei ci^nt of 
lecorded Lit(‘ ])ooi results with gastio- 
ciitei ostoniv , «is against tlu‘ 3 pen cent 
ol pool lesiilts witli n‘seetioii 44u‘se 
hgure^s do not take into <iccount tlic^ cases 
of secondai v coniplu «itions 

Indications for Operation in Cases 
of Gastric Disease 44ie coininon m- 
diCiitioiis lor operations ni clnoinc du- 
odenal ulcer, aside fioin those coin])Iica- 
tions which ma) of themselves clearlv 
call for o])eiation, ai e clnoiiKit) and 
sufficient seveiit) of svmptoms winch 
cannot be controlled by ade(|uate medical 
treatment In addition, the age, s(‘\, 
occu])ation, and disposition of the [la- 
tient must be taken into consideration, 
because all these factors influence the 
result of any form of treatment 

According to D. C Ralfour,'^ ^ there 
are certain general principles in the man- 
agement of duodenal ulcer which have 
become well established vSince it is not 



ABDOMINAL SURGERY 


773 


a malignant disease, and since the serious 
complications are relatively rare, emer- 
g-ency measures are required only in the 
event of acute perforation In a large 
percentage of cases of duodenal ulcer, 
the disease may be controlled by ade- 
quate medical management 

The fundamentals of treatment have 
not materially changed Frequent feed- 
ings of an adequate amount of food have 
been shown to be very important, and 
Mann has demonstrated, in dogs, that 
feeding at frequent intervals is a major 
factor 111 controlling gastric acidity More 
recent developments in medical manage- 
ment ha\e becMi the use of such buffer 
agents as mucin and the use of extracts 
of duodenal mucosa; the latter has been 
shown experimentally to have an in- 
hibitorv action on gastric secretion The 
earl} reports of the results of any treat- 
ment of duodenal ulcer must take into 
Lonsidei ation the jirompt relief of symp- 
toms, which usuall) comes only from 
rest 

Surgical treatment of duodenal ulcer 
in its early stages may he indicated in 
those cases in w'hich synqitoms are se- 
\er(‘ <111(1 do not respond to treatment, or 
the patient is unwilling or unahle to per- 
sist 111 a s<atisf<ictory regimen In such 
cases (hecMiise the patient is young, there 
IS usuall} no motor impairment and gas- 
tiK s(‘cretion is h}peractive) gastro- 
enteiostomy should he avoided, for the 
incidence of jejumal ulceration is high in 
such circumstance's 

11 u‘ results of the surgical maiiage- 
nient of duodemal ulcer will deiiend to 
<i large extent on the skill with wduch 
cases aie selected for ojieration 

The general principles of management 
are secondary in im])ortance to the se- 
lection of patients for operation for 
duodenal ulcer All surgical procedures 
have a common ])ur])ose, that is, to mod- 
ify gastric function , and a])pcircntly the 


results of operation are in direct ratio 
to the degree that gastric function is 
modified, particularly in its secretory 
mechanism. At the same time, the ideal 
to be sought for would appear to be to 
modify gastric function only sufficiently 
to cure the ulcer and to prevent the re- 
currence of the disease. 

Partial gastrectomy and posterior 
gastroenterostomy are the most effec- 
tive procedures in the treatment of 
duodenal ulcer. 

The second general principle of sur- 
gical management for duodenal ulcer in- 
volves operations on the outlet of the 
stomach in an endeavor to modify gastric 
function by permanent ablation of the 
pylorus. 

The first indication for operation in 
gastric ulcer is that, regardless of the 
history which the patient may present, if 
the lesion which is demonstrated roent- 
genologically does not heal satisfactonl} 
in a reasonable length of time by medical 
treatment, the surgeon is not fulfilling 
his resp(jnsibihty unless he advises the 
])atient to have the lesion removed The 
chief advantage is that the small gastne 
ulcer can be remoxed satisfactonl} h\ 
either knife or canter} , the defect closed, 
and gastroenterostomy ])erformed with 
ever} assiirdnce of an excellent and per- 
manent result This type of (Ji)eration. 
namel}, excision and gastroenterostoni} , 
IS an ideal jirocedure for the small gas- 
tiic ulcer. 

\\ 1 ien ulcers aie situated in the u})])er 
segment of the stomach, o]x*ration ])er- 
ha])s should not he advised so readilx , 
and more mtensue and ])rol()nged medi- 
cal treatment ma} be justified The 
lesions in the upper part of the lesser 
curvature, however, usually can be dealt 
with directly by local excision after the 
lesser curvature has been mobilized by 
the division of inflammatory adhesions 
wduch arc routinely found m such cases. 
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When partial gastrectomy can be done 
with little more risk than excision and 
gastroenterostomy, it can never be con- 
demned for gastric ulcer. It is impor- 
tant to remember that gastroenterostomy 
alone for gastric ulcer has proved in 
many cases to enhance the capacity of 
healing the lesion, provided of course 
it is not malignant. 

The indications for operation in cases 
of benign tumor are clear when they have 
been demonstrated roentgenologically 
When a tumor which has been respon- 
sible for bleeding is visualized roentgeno- 
logically, the indication for removal is 
clear since the operation can usually be 
done satisfactorily without more than 
incidental iisk The chief indication at 
operation in such cases is to be aware 
of the fact that these tumors may be 
multiple even though only a single lesion 
has been demonstrated by the roentgen 
1 ays 

Divcrtuuluin of the duodenum is not 
of great surgical iinpoi tance l)ec«uis(‘ 
of the raiity with which o])eration is 
indicated in such cases It is only when 
such diverticulai aie ot grt‘at size, or in 
\ei\' lare instaiK(‘s in winch complica- 
ti(jns have occurred, that anv surgical 
procedure should be seiiously considered 

111 this country vepv little interest has 
been shown in the pioposal of gastric 
resection for gastritis Fiom a surgical 
standpoint, gastritis is more a problem 
of academic interest, that is, the relation 
of gastritis to ulcer and gastiic cancer, 
<uid its place as a factor in disappoint- 
ing results after operation. The general 
impression among clinicians at the mo- 
ment is that the condition is one which 
usually can be remedied easily by suit- 
able medical management, and there is 
an increasing possibility of diagnosing 
the condition both by its clinical mani- 
festations and by means of the gastro- 
scope and fluoroscope. 


Indications for operation in cases of 
cancer of the stomach depend on many 
factors, and, first, on whether or not a 
positive diagnosis can be made. The 
profession is well aware of the clanger 
of dealing with a small cancer of the 
stomach on the assumption that it is a 
gastric ulcer, but the very fact that this 
is now well known has greatly decreased 
the number of such cases. 

The frequency wuth which cancer, as 
we see it, develops in gastric ulcer must 
be comparatively small because of the 
high incidence of cancer of the stomach 
and the relative rarity of gastric ulcer. 
The question of advising (qK'ration for 
a small gastric lesion which has all the 
ap])earancc of being an iilctu' on the score 
that it nia> he malignant will have to he 
determined chieflv hv the (k‘gu*(‘ of dis- 
tress that the ])atient is having fioin the 
ulcei , the amount and kind ot Irc'atment 
he has had for it, wlidlitM oi not bv 
roentgen examination tluui* <iit^ signs of 
healing, and the nsk of <i suigu.il pio- 
cedure. Lhik^ss sv miitoms (|nitc iin- 
controllahk* hv nR‘(lic,d ti (Mtnuait , and 
unk‘ss niKjuestionahlv ad< (jii.itc* ti (sit- 
inenl li<is Ixa^n a])plied, tlu‘st‘ small gastiu 
lesions should h(‘ undta th(‘ ohseivation 
of a ])livsKian who can <ind will institute' 
intensive medK<d mairigenuiU, who will 
he conscious of the* jxissihility of the le- 
sion actually being malignant, ,uk1 who 
will, therefore, kc'C]) the' |)atient iindci 
close observation from <i ('linical and 
roentgenological standp( )mt 

Another groiijj of cases in which there 
is some uncertainty on the* scoi e of diag- 
nosis is that m which svmptuins may 
arouse suspicion that malignant disease 
is present, but in which the latter fact 
cannot be confirmed roentgenologically 
In the records of the clinic from 1906 
to 1931 only 25 patients were sent to 
the hospital for operation because of a 
clinical diagnosis of cancer of the stom- 
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ach when the roentgenologist reported 
a negative stomach. No better evidence 
of how the expert roentgenologist can 
convince the surgeon of the accuracy of 
his method can be found than this. 

In addition to this group are cases in 
which patients were operated on for 
other abdominal conditions, and in which 
cancer of the stomach was encountered 
although the roentgenologist’s study of 
the stomach had been negative. A 
further debatable group, insofar as un- 
certainty of diagnosis is concerned, con- 
sists of those cases in which spasm either 
of the antrum or pylorus appeared to 
rejiresent an organic lesion and in which 
a diagnosis of cancer of the stomach 
was made but could not be confirmed 
by the consulting roentgenologist. Fi- 
nally, there is the group of cases in 
which the cx])ert roentgenologist finds 
sufficient rigidity of the musculature of 
the stomach, along with superficial ul- 
ceration, to justify the statement that 
malignancy c.innot be ruled out. Such 
patients should he kept under the closest 
ohscrvation and he repeatedly examined 
1 ocntgciiologK all\ , and if the deformity 
|icisisis c\])loiati()n .should be advised. 
In the nuich huger guni]) the diagnosis 
of c.iiKcT IS all too clear, and the ques- 
tion to he decided is whether or not 
exploi.ition IS justifiable 

\niong contraindicating factors is a 
diagnosis h\' the roentgenologist of a 
frankh niopcyablc cancer The surgeon 
will h.ive in mind the fact, however, that 
the n.ituie of the cancer, even though it 
.seemed to the roentgenologist to involve 
too great an area of the stomach, may 
make possible an extensive resection 
with some jiossihility for cure, or a great 
probability of real palliation The inves- 
tigation for evidence of metastasis should 
be most thorough, as the end results of 
operation for cancer of the stomach de- 
pend to a considerable extent on whether 


or not metastasis has been meticulously 
searched for prior to operation. The rec- 
tal shelf, the supraclavicular notch, and 
the occasional thoracic metastatic lesion 
may easily be overlooked in an incom- 
plete examination. 

Having eliminated the possibility of 
distant metastasis, examination of the 
tumor, when it is palpable, will disclose 
findings of importance. Its size is of 
importance since the significance of a 
large mass may be much exaggerated • 
some of the most favorable cases for cure 
are those of large colloid and well de- 
marcated tumors. A much more impor- 
tant sign than size is the mobility of a 
tumor, particularly its lateral mobility. 
Severe pain is of serious import since 
it usually denotes involvement of the 
peritoneum Rapid loss of weight m the 
absence of obstruction of either cardia 
or pylorus and any suggestion of icteric 
sclerae are not encouraging features 
Marked secondary anemia in the absence 
of gross hemorrhage is also an unfavor- 
able sign. The factor of age is impor- 
tant since in the more advanced years 
there should be less inclination to resect 
the stomach in those cases m which the 
lesion is very extensive 

For those lesions which are known 
to be extensive, and when there is in- 
volvement of the stomach, a lejt rectus 
incision has very definite advantages, 
while in other cases a midline incision 
is usually as satisfactory as any. If 
there are no evidences of peritoneal im- 
plants, the incision should be of sufficient 
size to admit the hand, enable thorough 
exploration to be made, and make pos- 
sible satisfactory mobilization of the 
stomach. 

In respect to the hinph node, unless 
it can be proved that enlarged lymph 
nodes outside the range of removal are 
malignant and that there is other evi- 
dence of distant metastasis, it may be 
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assumed that it is possible that these 
lymph nodes are only inflammatory, and 
resection can be carried out 

In the largest group of cases of cancer 
of the stomach, a decision can probably 
be made in respect to confirming the 
diagnosis and determining the best 
method of management. In the case of 
larger tumors it may first appear that 
removal is not feasible As a matter of 
fact, the survival rates among patients 
with large lesions as contrasted with 
those with small lesions showed at the 
end of 7 }ears that 33 per cent of the 
former WTre alive whereas only 24 per 
cent of the latter were alive 

If CM])loralion discloses a small no- 
dule in the liver or an implant on the 
rectal half, experience has shown that 
it IS freciuentl} to the ad\antage of llu‘ 
jiatient to perform jialliatne gastrectoiin 
When there is an\ indication of diffuse* 
tilxloininal nu'lastasis and when frc*e lluid 
jiresent. an\ t)]K‘ of p«illiati\e opc*ra- 
tion is of (juestionabU* \<ilue except, ])os- 
sihh, when a high (lt‘gie(‘ of ])\Ioik 
ohstriK lion Is pr(‘s(*nt, but e\c‘n then gas- 
t n leiitei ostoni) is lik(‘l\ to ])io\e disa])- 
pointing in its (*fU‘ct in lelicwing tiu* ob- 
struction Lesions that arc* niou* oi lt‘ss 
conlined to the* .intiuin aie nsualL re- 
sc'ctahlc nnic'ss (*\lragastiK ni\ ol\ c‘inent 
pu*cludc‘s lenioxal of <ill in«ilignant tis- 
sue h\t(*ns]()n 11]) along the* lesser cui\- 
atine, particulaih in the sciiihous t\pe 
ot c<incei, IS *ill too fi e( jiientlx the leasoii 
foi nio])ei ahilitx 

\ \c‘r\ iin|)ort<int group of cases is 
that with c ircuniscnbecl giowths liigh 
ill the fundus which aie chiefly on the 
posterior wall and gi eater curvature, 
for m these cases local excision can 
frectuentL be done with as good pros- 
])ects of cure as with extensive gas- 
trectomy When small lesions are readily 
accessible, they should be removed either 
by local excision and gastroenterostomy, 


or by gastric resection, but when they 
are so located that their removal would 
entail a great risk, it is often better to 
assume that they are bemgu and perform 
only gastroenterostomy 

When gastric resection is advisable, 
the methods by which it is carried out 
wnll vary wnth the ]n‘eference of the 
surgeon, the location and extent of the 
grow’th, and the technical difficulties en- 
countered Wdien recurrence takes ])lace 
after the Billroth If jirocedure or any 
of its modifications, mechanical difficul- 
ties are not frecjiicnt, and foi this reason 
the Hillrotli II ])roct‘dnu‘ is ])rt‘ft*i 
for cancer 

When aiu technical (lifiiciiltics <ii c* (‘ii- 
coiiiiteied in the Billiotli II o])eration 
bectius^* of ()l)c*sil\ oi «i sboi t nu*socolon, 
<111 anastomosis in fioiit ot tlu* colon 
li«is \c“i\ d(*liinle <id\ .iiit<igc*s ( )f ilic* p<il- 
laitue |)i ()cc*duic*s, |)\ l<ii tlu* most ini- 
])oit«mt Is thill b\ winch the* growth is 
c oni])Ic‘tc*l\ c‘\tlu(lc*(l rills t,iii he ,u - 
c oin|)lislu*(l 1)\ c*in|)l< )\ mg tlu* c*\clusi()n 
opeuitioii i(*c oininc‘n(l('(l h\ |)c‘\nu* loi 
(luodeii.il nkc*i winch, in sint.ihb c<isc*s. 
Is <111 c*\ti(*nu*l\ \<ilii<il)le piilliiit i\ c* inc'as- 
nic* 111 c<iiu(*i It <iffoi(ls (oin])l(‘l( u‘lu*t 
hoin the* iictual or nn]H*iidnig ohstnulion 
<111(1 ic'siills in \ (‘1 \ dc‘tiint(‘ ] )i olong<il ion 
ot lilc* in eonitoit 1 ’<illi<iti \ c* g<istioc‘n 
t(‘iosl()in\ IS now gc*iu‘i<ill\ 1 ec ogni/c'd ,is 
too lu*(|uc‘ntl\ l)(*nig (bs<ip|)oint mg ,iiul is 
in(lK<alc*(l but i <ii c*l\ 

With mo(lc‘rn (hagnostu inc*tho{ls, <is <i 
ic*sult ot winch cancers <lic‘ sc'c*n in the*!! 
earliei st<ages, the opei .ihilit \ mtc* is 
about 43 5 ])ei cent foi those* c<isc*s in 
which exploi atioii is eai ned out, <in(I 
the mortalit} m those cases in winch 
resection is carried out is between 10 
and 13 9 per cent The chief cause of 
death remains rather consistently ])eri- 
tonitis or pneumonia, or both, since* 
either one or both of these conditions 
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are present in 70 per cent of the cases 
in which death occurs. 

When partial gastrectomy is possible, 
regardless of the degree of involvement 
of lymph nodes, the extent of resection, 
or wliether the procedure is done as a 
palliative measure, approximately 32 per 
cent of the patients are alive and well 5 
years after operation 

Subtotal Gastric Resection for 
Peptic Ulcer — While an increasing 
number of surgeons are advocating sub- 
total gastric resection as a routine pro- 
cedure for cases of peptic ulcer, G AIil- 
ler**’"*^ points out that many are still satis- 
fied with the results of the palliative 
ojieralions such as gastroenterostomy, es- 
])ecially for duodenal ulcer Nevertheless 
till gastric surgeons use resection for 
certain t\])es of ulcer such as pyloric 
ulcer witli a suggestion of cancerous 
change, and for marginal ulcer When 
an\ such technicall} difficult surgical 
jirocedure becomes more widely used, 
the cLver<igc‘ lesults become less satis- 
fattorv dills is natural as more surgeons 
<Uteinpt a ])ioce(luie with every detail of 
whicli the} are not familiar, and may 
tw en not have* giaspcal the fundamental 
])iincii)les on which the oiieration w'as 
d(‘signc‘d 11ieie are 2 very important 
factors 111 gtistric surgeiw , first, the abil- 
it\ to lelieve the ])atient of all s\mptoms 
perniaiumtK , second, the moitalitv lol- 
lowmig such opeiMtions 

11k* puijiose of this aiticle is not so 
much to <idd to the controversy regard- 
ing the choice of opeiation, but rather 
to discuss u‘section from the iioint of 
view of mortality \dvocates of resec- 
tion helieve th<it the chionicity of ulcer 
is due to the corroding action of the acid 
chyme and that the way to cure the ulcer 
IHU'inanently is to remove as much as 
possible of the acidsecreting ])orlion of 
the stomach so that achlorhydria or 
hypoacidity rcmiams This means a sub- 


total resection wnth the removal of two- 
thirds to three-quarters of the stomach. 
Surgeons who remove little more than 
the pyloric antrum (the alkaline-secret- 
ing part of the stomach) and expect a 
high percentage of 5-year cures, will be 
woefully disappointed, and the figures 
will be used by others to discredit the 
procedure In every large general hos- 
pital wdiere many surgeons are operating, 
the difference m technic betw^een the 
various surgeons is quite striking, and 
these differences must be reflected to 
some degree in the mortality and tlie end 
results. 

It may be stated that if surgery is 
going to cure ulcer it must be adequate 
surgery The surest w'a}" to keep doum 
acid (the agreed cause of chronicityj 
Is to remove as much as possible of the 
acid-vsecreting portion of the stomach. 
Do a gastroenterostomy and a certain 
percentage of marginal ulcers occurs 
Add an enteroenterostomy (leading the 
alkaline neutralizing fluids of the duo- 
denum away from the stoma) and }ou 
more than double the incidence of mar- 
ginal ulcer. The jejunal mucosa can no 
longer resist the corroding effect of the 
acid clnme Given a patient with h\])er- 
acidity over lOO, cure is impossible until 
achlorlndria or at least a low acid 
obtained 

Gastrojejunostomy — \n essay b\ P 
If Truesdale**'' includes his ex])enence 
m the surgical treatment of ulcer with 
not onl\ gasti ojejimostoiny, but also the 
other t\pes of surgical intervention 
Postoperative results have demonstrated 
to Truesdale that “the gastrointestinal 
tract IS a one-wav canal Gastroenteros- 
tomy IS a rational otieratioii when the 
])yl()rus is stenosed In the cicatrix of an 
old ulcer This operation is illogical 
wTen it leaves 2 openings, both of which 
continue to function,’' 
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Lahey’s discussion of this paper is of 
great interest in that he believed that 
gastroenterostomy as a routine proce- 
ure for duodenal ulcer is today un- 
justified. There are too many gastro- 
jejunal ulcers. While one cannot 
definitely state what the accurate per- 
centage is, it IS too high to justify the 
method as a routine operative measure 
with which to treat surgical peptic ulcer. 
Despite this criticism, however, there are 
cases in which gastroenterostomy must 
be employed It may be used in the ^^bad 
risk” patient who cannot tolerate the 
ideal procedure of subtotal gastrectomy. 
There are, in addition, certain individ- 
uals, notably people past middle life with 
cicatrizing chronic ulcers at the pylorus 
producing obstruction and with relatively 
low acid content, who respond very well 
to gastroenterostomy However, in the 
young individual who has a high acid 
content and prosiiect of a long life and 
does not have pyloiic ohstruction, gastro- 
enteiostoniv fre(juentl\ onl} adds to the 
ultimate seriousness of the ulcer situa- 
tion It IS m these cases that subtotal 
gastrectonu is stnaiglv advoc'at(*d 

Moreover in 17 c‘ases in which resec- 
tion for exclusion w^as performed, m 
which the duodenum and the ulcer vveie 
imdisturhed, and in which a high resec- 
tion had been done, the “follow-up” 
show^ed end results (juite as satisfactory 
as in those cases in which the duodenum 
was removed 

It IS of interest to note that B. New- 
burger,'^" m an analysis of 137 cases of 
benign and malignant conditions of the 
stomach and duodenum, reports 31 gas- 
troenterostomies performed for benign 
lesions, 48.3 per cent of which were 
followed by jejunal ulcers, and the 
author concludes, ''because of the ex- 
treme frequenccy of jejunal ulcer, gas- 
troenterostomy should be discarded as a 
method of treatment for gastroduodenal 


ulcer except for a small strictly selected 
group. Resection and resection for ex- 
clusion should be the methods of choice ” 

Gastrojejunal Ulcer 

The results obtained in 208 surgical 
interventions done by H. Finsterer'^s 
patients with gastrojejunal ulcer are re- 
ported There were 203 radical opera- 
tions The surgery clone previously, or 
at the first operation, was posterior gas- 
troenterostomy 111 126 cases, anterior 
gastroenterostomy with enteroanastomo- 
sis in 19, pyloric exclusion in 12, resec- 
tion for exclusion m 8, pyloric gastric 
resection m 29, and a radical operation 
for gastrojejunal ulcer in 14 cases Four 
of the resections for (‘xcliisioii and 4 
of the p\loiK resedions hiid been done 
by the author 

Most of tlu‘ p.itKMils, 74 5 pel ctiil, 
wen‘ under 50 \eais of ag(‘, and aftt‘r 
the sixtieth vtMr oiih tlu‘ most urgent 
indications, such as luMiioiihage, per- 
foration, or colon list nil v\cu‘ considcned 
snigicMl mdicMtions I'lunc w(‘U‘ 14 i)a- 
ticmts oven* ()0 \(mis of age who vveie 
o])eiated u])on v\ith 4 dcMtlis 

h'ollownig gast 1 o(‘nt(‘i ostom\ th(‘ ])a- 
tients vveie opcaalcsl upon as socm as 
possil)l(‘ aft(‘r lli(“ marginal ukc‘r ap- 
peared l\l(‘dic<il m<magc*nuiit was tiled 
first m thos(‘ cas(‘s which oecuned after 
resection, hcaaiisc* in this t\pc‘ of p<itient 
healing may follow In tlu‘ ladical 
operation at UmsI two-thnds of tlu^ stom- 
ach, the old duodenal ulcer, the jndcjrus, 
and the loop of hinvel uscal for the* oi - 
iginal anastomosis wen* resc‘cU*d, tlu*n 
the jejunal loojis were anastomosed end- 
to-end and the stomach anastomosed to 
the jejunum end-to-side by a modified 
Hofmeister-Finsterer procedure 

However, the Billroth 1 anastomosis, 
or the Haberer modification, (termino- 
lateral gastroduodenostomy ) between the 
duodenum and the stump of the stomach 
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was used only in the nonpenetrating 
type of ulcers, in cases with a wide duo- 
denum and a ptotic stomach. Despite 
these precautions this procedure had a 
high mortality, 4 deaths occurring in 34 
cases. 

In the gastrojejunal ulcers occurring 
after posterior gastroenterostomy and 
not complicated by hemorrhage, perfora- 
tion, or fistula of the colon, the mor- 
tality was 6 5 per cent, 7 deaths in 108 
cases When an anastomosis of the Hof- 
meister-Finsterer type was used the mor- 
tality dropped to 5 per cent, 4 deaths in 
82 cases, which is therefore only slightly 
liigher than the mortality of the custo- 
mary type of surgery, resection of the 
ulcer (Jn the other hand, in the cases 
of gastrojejunal ulcer following resec- 
tion, the mortality of radical operation 
was much higher, 5 deaths in 25 cases, or 
20 jier cent Radical resection for recur- 
leiice of gastrojejunal ulcers had a mor- 
tality of 16 6 per cent, 2 deaths in 12 
cases 

Following j^erfuralion the results ob- 
tained were jioor Both patients operated 
upon died Similarly unsatisfactory re- 
sults were obtained in cases complicated 
by acute iirofuse hemorrhage In cases 
of this tyjie which were operated upon 
bite there were 4 deaths in 5 cases, 
wheieas in 4 otliers operated upon early, 
the lesiilts were good, as all 4 cases 
1 ei overed 

(idsli ()j('lttnal-i oloit fistula had a high 
moitality, 17 jiatieiits were operated 
U])on with 6 deaths, a mortality of 35 2 
jier cent 'Plus mortality occurred not 
only when the colon was resected at the 
same time, as was done in 11 cases with 
4 deaths, but also when the colon was 
sejiarated and closed, which was done 
in 6 cases with 2 deaths. 

The type of anesthesia has a marked 
influence upon the operative mortality. 
General anesthesia was used as little as 


possible, being replaced by local anes- 
thesia, either mesenteric or splanchnic. 
Of 176 cases operated upon under 
splanchnic anesthesia it was possible to 
operate on 130, 73 8 per cent, without 
ether supplementation. In the remain- 
ing cases ether was used before the 
splanchnic anesthesia to separate the ad- 
hesions, and only in 7 cases were more 
than 150 cc. of ether used. In these 
cases, there were no deaths from pul- 
monary inflammation even though 12 of 
the patients were from 60 to 78 years 
old. Two of the latter died, 1 from 
volvulus of the sigmoid and 1 from 
peritonitis. 

The best permanent end results were 
obtained with extensive gastric resection 
and anastomosis of the Hofmeister- 
Fmsterer type. Fifty cases were com- 
pletely healed; in 5 the condition was 
markedly improved, and none presented 
failure However, of 22 cases in which 
the modified Billroth I method of von 
Haberer was used only 18 were cured, 
m 1 the condition was markedly im- 
proved, and in 4 (13 6 per cent) it re- 
mained unimproved The poorest results 
were obtained with the “Y” type of 
anastomosis, which was employed in 21 
cases, of which only 7 were cured , in 
1 the condition was improved, and in 13 
(61.9 per cent) it remained unimproved 
Of these 13 patients still having gastro- 
jejunal ulcer, 6 were again operated 
upon after either hemorrhage or pain 
recurred. The “Y” type of anastomosis 
which was condemned by the author m 
1924 has not been used in the last 13 
years In the “Y” type of anastomosis 
it is necessary to remove even more of 
the stomach in order to achieve perma- 
nent healing. 

The author performed a radical opera- 
tion with “Y” anastomosis for gastro- 
jejunal ulcers which occurred after gas- 
troenterostomy in 2 brothers in 1919, and 
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found it necessary to operate for recur- 
rent gastro jejunal ulcer in 192 L At this 
time he left only one-fifth of the stomach 
and again established gastrointestinal 
continuity by a “Y” type of anastomosis 
Both of the brothers have remained well 
now for 15^/(> years 

In 14 cases of recurrent gastrojcjunal 
ulcer a ‘‘V’ type of anastomosis was 
performed 10 times, anterior gastroen- 
terostomy with enteroanastomosis 3 
times, and resection of the antrum once 

There were 8 cases in which from 3 to 
7 operations had been done These cases 
were described b> Mandl as being “sur- 
gically incurable,” but through a new 
resection and avoidance of the ‘A ” 
t>pe of anastomosis, permanent lu‘aling 
was achieved 

(lastrojejunal ulcer should be jire- 
\ented as far as possible b\ the avoid- 
ance of gastroenterostomy <uid b\ resec- 
tion of at least two-thirds of the stomach 
so that only the noimal cardiac third re- 
mains The “N ” t\pe of anastomosis 
as well as c*nteroan<istoniosis should Ik* 
avoided not only in lesectK n for ulcer, 
but also in lesection for exclusion 

Antral Gastritis and Spasm 

\ discussion of giistntis and its roent- 
genologic inter])! elation is given bv R 
t lolden The cause of the condition 
I*, unknown It begins in and may be 
limited to the mucosa but fre(|uentl\ ex- 
tends to the deeper layers It has been 
pointed out that as far as the motility 
Is concerned, the antrum is the most 
important part of the stomach and con- 
se(|ueiitly mflammatcjry changes in this 
region may produce serious disturbances 
in gastric function This condition has 
been termed “antral gastritis'’ and may 
produce any or all of the symptoms of 
peptic ulcer, such as pain, hemorrhage, 
and vomiting. 


Diagnosis — The diagnosis depends 
mainly on gastroscopic and x-ray exam- 
ination. Some writers have noted that 
in many cases there are no changes 
which can be demonstrated by the x-rays, 
but the author is convinced that certain 
cases may be recognized with the x-rays 
by a study of the changes in the gastric 
form and function 

Normally, as the narrow jieristaltic 
wxive enters the antral region, its relax- 
ing edge decreases and its contracting 
edge increases m speed, in this w'av a 
portion of the lower end of the stomach 
is closed ofif This results usually in ex* 
liulsion of the gastric conlcuits Then 
the w'all relaxes ])romptly and the lumen 
returns to its normal width and contour 
This is known as “antral systole” 
author’s observations suggest that antral 
s\ stole is associated with contraction of 
the longitiuliiKil muscle toward the* py- 
lorus In the noiinal stomach the mucous 
membrane is fu‘el\ mov<d)lc* ovt*i the 
imisc'le I'orssell lias (leinonsiiatc‘(l that 
the formation ol mucosal tolds is tlie 
lesiilt of the eontuiction ot iiiiisculaiis 
nuKosae In some c<is(‘s tiu* nuuosal 
folds in the antniin lun nu*gularlv in 
<i transvei s(‘ dn t*cnon. and v\lK*n antral 
systole occins ihev a|)]K*«n to ch«uigv* 
diiection and inn ncMi ly ])<ir<dk*l with 
the long axis of the stonuuh h^)i this 
change to take ])l<ice tlu*ie must he <a 
movement of the nuicous niemhiaiH* in 
a cei)hahid direction which sti etc lies it 
tightly beneath the muscular c out i ac- 
tions luulure of this meehanism ni<iy 
account for the occasional observation 
of herniation of the jirepylonc mucosal 
folds through the pylorus 

Movement of the mucous membrane 
may he disturbed hv inflammatory 
changes of tlie muscularis mucosae and 
the submucosa Julema of the mucosa 
has been frequently noted Changes 
about and within the ganglion cells may 
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interfere with the function of the mural 
nerve plexuses. In any event, the fol- 
lowing disturbances in motility have been 
observed : 

1. Peristalsis may be very irregular 
in depth and timing The waves seem 
stiff and fail to develop into antral sys- 
toles. 

2. Prepyloric narrowing due to spasm 
may be present 

3. Pylorospasm may be present. 

In addition there is frequently delay 
in emptying and there may be mucosal 
erosions. 

There is evidence to indicate that gas- 
tritis is an im]X)rtant factor m the pro- 
duction of hvpertrophy of the pyloric 
muscle The most important x-ray sign 
in this condition is elongation of the 
jnloric channel with preservation of the 
mucosal folds 

Differential Diagnosis — The diflFer- 
ential diagnosis of antral gastritis from 
(unnionia may be difficult Pressure 
methods to demonstrate mucosal folds 
in tlK‘ narrowed area aie particularly 
helpful ( )rdinarily tlie folds are oblit- 
erated In an infdtiating carcinoma If 
atrophic changes aie present the diag- 
nosis Iieeonies even more difficult A 
palpable mass in the antral region fa\ors 
the diagnosis of caicinoma I'he writer 
has found atropine of little value in the 
stud\ of these eases hut recommends 
gastiic lavage and repc‘ated examination 
If doubt persists, how(‘ver, operation is 
<id\ ised 

Results of Gastrectomy 

II \ I)ias^^^^‘ notes that gastrectomy 

IS being emi)loyed more frequently; at 
first used only in gastric cancer, it is 
now em])Ioyed m gastric and duodenal 
ulcer, because it effects a radical cure 
without the danger of ])ostoperative je- 
junal ulcer. 


However, when an extensive gastric 
resection is done with the removal of 
from tw^o-thirds to four-fifths of the 
stomach and the duodenal bulb, it is not 
only the secretion of hydrochloric acid 
that is terminated. Other important 
secretions and functions are abolished. 
These include, in addition to pepsin and 
the lab ferment: (1) The antianemic 
hormone; (2) secretin, which is pro- 
duced normally by the action of the 
gastric acid and stimulates pancreatic 
secretion; (3) cholecystokme, the hor- 
mone studied by Ivy, which acts upon 
the bile secretion; (4) enterogastrin , 
and (5) incretm or duodenin, which 
stimulates the internal secretion of the 
pancreas 

When gastric digestion is abolished 
and the production of these various hor- 
mones which affect the entire digestive 
processes is stopped, various intestinal 
disturbances may result. The absence of 
h}drochloric acid results in the increase 
of microorganisms in the upper intes- 
tines and favors the invasion of the 
upper intestines b\ colon bacilli 

However, the most important after- 
effect of gastrectomy is undoubtedly the 
postoperative anemia Xumerous cases 
of this type of anemia have lieen re- 
ported in recent literature The anemia 
may be of 2 varieties — true (hvper- 
chromic and megalocytic ) pernicious 
anemia, and hypochromic microc} tic 
anemia. The latter type occurs after a 
considerable percentage of gastrectomies, 
according to recent repoits, and es])e- 
cuilly in w^onien In some cases it has 
been found that the hypochromic micro- 
cytic form of anemia tends to become 
hyperchromic and pernicious as it pro- 
gresses Achylia is as typical of this 
type of hypochromic anemia as it is of 
pernicious anemia, w^hether the achylia 
is the result of gastrectomy or is a non- 
surgical achylia. 
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Lack of iron due to deficient absorp- 
tion and absence of the gastric anti- 
anemic factor are the chief causes of the 
anemia following gastric resection. Other 
factors, such as deficiency of vitamin B 
or an endocrine factor, are secondary. 
It is probable, as Morris has suggested, 
that if the iron deficiency predominates 
the anemia is hypochromic; if a defi- 
ciency of the antianemic factor predom- 
inates, the anemia is hyperchromic. 

One case is reported in a woman who, 
after gastrectomy for a duodenal ulcer, 
developed symptoms of hypothyroidism 
and ovarian deficiency, and also an 
anemia with both inacrocytosis and micro- 
cytosis and a c<jlor index of 0 99 

The author is convinced that gastrec- 
tomy should not be employed as the 
routine treatment fur peptic iilcci ; its 
possible effects, and especially the dan- 
ger of severe anemia, should receive 
more serious consideration 

Form and Function of Stomach 
After Gastrectomy — A clinical and 

1 oeiitgeiiologic stud\ of 52 patients sub- 
jected to a paitial gastric resection has 
been made liv \l P ]A‘(lyushin 
Roentgenologic obsci \,itions were made 
fiom to 2 weeks aftei the operation 
. 111(1 were repe.ited at intervals of from 

2 months to 2 \eais Forty-four oi the 
patients w'ere oiieraled on for a malig- 
nant tumor and 8 for ulcer. With the 
exception of 1 case m which total ex- 
tirpation was made tind of 3 cases m 
which the continnit} of the gastrointes- 
tinal tract after resection was re-estab- 
lished by the first Billioth operation, the 
operation performed was the Finsterer 
modification of the Reichel-Polya method 
ill the remaining 48 

The author concludes on the basis of 
his clinical observations that even a pro- 
nounced functional alteration as demon- 
strated by roentgenologic studies does 
not preclude a clinically satisfactory re- 


sult. This fact is to be accredited not so 
much to the advantages of any method 
of resection but rather to the great 
adaptability of the gastrointestinal tract 
to the new conditions. Symptoms of a 
''small stomach’’ are due to insufficient 
adaptation and correction of the dis- 
turbed anatomic and physiologic rela- 
tions, to errors in the method of resec- 
tion and to such complications as peri- 
gastritis, gastritis and jejumtis. 

The form of the remaining stomach 
shortly after the resection depends on the 
operative method, the inflammatory 
changes and the gastric tonus. With 
the lapse of time the form of the gastric 
stump alters under the influence of the 
pressure of its contents. The emptying 
of the stomach after resection is a com- 
plicated act in which hydrostatic pres- 
sure, the systole, the reflex closure of 
the anastomosis and the peristaltic move- 
ments of the afferent loop of the intestine 
arc concerned The predominant part 
in the emptying act is assunu^d in the 
early jiostoperative period by the hydro- 
dynamic factor, w'liile in the laic i)eriod 
the gastiic tonus and the ])enst<dtic a( - 
tivity of the affi^reiit loop of the intestine 
are th(‘ detei mining factors The opera- 
tuc metliod (k‘tei mines the tsarly form 
of the gastiic stump and its l.iter aclapl- 
abality to the ikwv functional demands 

The technical points in the resection 
winch influence the proper em])t} ing arc * 
(1) The ci cation of a suflicieiUly wide 
anastomotic stoma, not however to ex- 
ceed that of the lumen of the <ifTcieiit 
loop of the intestine m order to prevc'iit 
retrograde spilling; (2) placing of the 
stoma so that it occupies the lower seg- 
ment of the right border of the stumj) 
after the latter’s usual shift to the left ; 
(3) avoidance of the formation of the 
spur in anastomosing the ends of the 
gastric stump and the intestine, and (4) 
turning in of the angle of the lesser 
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curvature into the interior of the stomach 
in order to avoid retrograde evacuation. 

Complications After Resection of 
Stomach — The main cause of early and 
late complications after resection of the 
stomach and gastroenterostomy, such as 
gastric hemorrhage, separation of the 
sutures of the stump, subdiaphragmatic 
abscess, subperitoneal phlegmons and 
marginal ulcers, appears to be the 
method of using clamps. L. V. Sere- 
brenikov and V. P. Snezhkov^^^ carried 
out 32 experiments on 10 dogs. Clamps 
were applied on the antral part of the 
stomach in 15 experiments in the first 
senes and on tlie jejunum in 16 experi- 
ments of the second series The Doyen 
and Liniiartz types of clamps were em- 
plo\ed These were applied for from 
25 to 45 minutes, locked on the third 
indentation of the lock vSections of tissue 
were taken immediately after removal 
of tlic clam])s and 20 minutes after the 
stomach wall a])])care(l to be recovered. 
A studv of the macroscojiic and micro- 
scopic ])iclure of the stomach and in- 
testinal w'alls AVcis earned out after the 
rcmov'cd of the' clamps Altogether 124 
patliologic pre])arations were examined 

The changes found were as follows* 
Se\ere traumati/<ition of all layers of 
the stomach and intestinal walls, espe- 
Liall\ of the mucos<i, which appeared 
comph'tely ciushed, a considerable 
amount of extravasation wxis observed 
at a considenilile distance from the 
lesion , (hs])l<ic(‘nient of the various layers 
of the wall of the stomach wnth relation 
to each other, with formation of cavities 
filled wath Iilood and thrombosis and 
necrosis of the vessels of the stomach 
and intestinal walls and of the vessels of 
the omentum and mesentery, was ob- 
served The authors estimated that the 
extent of pressure exerted by the Doyen 
clamps equaled 9 kg. for each centimeter 
of surface of the branches and that by 


the Linnartz clamps was 17 kg. On the 
basis of their experimental data the 
authors recommend, in cases of resec- 
tions for cancer of the stomach in which 
the employment of clamps is unavoid- 
able, the use of the Spasokukotzky type, 
exerting less pressure, and in cases of 
ulcer an operative procedure in which 
no clamps are employed. 

Carcinoma of the Stomach 

Etiology — The theories concerning 
the cause of carcinoma of the stomach 
have been elaborated by J. Morley.^^^ 
He points out that 82 per cent of chronic 
ulcers of the stomach but only 13 per 
cent of gastric carcinomas occur in the 
middle two-thirds of the lesser curva- 
ture. On the other hand, only 12 per 
cent of chronic ulcers occur in the pre- 
pyloric region, while 66 per cent of the 
gastric carcinomas occur in that region 
This is given as evidence against the 
contention that carcinoma is secondary 
to chronic ulcer Furthermore, the aver- 
age duration of symptoms in the author's 
series of cases of carcinoma was 12 7 
months, as compared to 10 3 years in 
cases of ulcer. It is not denied that 
malignant transformation in an ulcer 
may occur, but it is less frequent than 
is often stated The author does not hold 
to Hurst's view that chronic gastritis is 
a common predisposing cause of carci- 
noma. 

Carcinoma of the stomach is classified 
according to location: (1) Carcinoma of 
the cardiac end of the stomach; (2) 
carcinoma of the body of the stomach, 
and (3) pyloric and prepyloric carci- 
noma The symptoms depend to a great 
extent on the location of the lesion 

Symptoms — ^The earliest symptoms 
of carcinoma of the stomach usually are 
a vague discomfort after meals and an 
unaccountable failure of appetite The 
patient is usually over 40 years of age 
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and has not suffered from indigestion 
before With the failure of appetite 
there is a steady loss of weight and, as 
a rule, a progressh^e development of 
anemia. 

In carcinoma of the cardiac end of the 
stomach, there is commonly an early on- 
set of d\ sjiliagia due to stenosis of the 
cardiac orifice Only a roentgenological 
examination will differentiate this con- 
dition from carcinoma of the lower end 
of the esophagus 

Obstruction is most unusual m lesions 
of the 1)0(1} of the stomach In some 
patients hjss of apiietite may he the only 
early s} mjilom ( )lher patients may ha\ e 
a feeling of flatulent distention ot the 
stomach and eructation of gas with an 
offensive odor Anemia and weakness 
are progressive, <is well as loss ot weight 
X-ray examination reveals the lesion or 
( onfirnis the diagnosis 

r.esions of the pvloiu end of the 
stomadi aie most common and most 
ho]>eful They are hopetul l)(‘cause the 
obsti nc ti( )!! often occurs vd\\\ and the 
giowtli is accessible' foi siiigK<d k*- 
inovtil In llu‘ ])ies(‘nce oi stv'iiosis ])ain 
In the most nuirkc'd fcwtuie \ isibU* jieri- 
Nt.iltK Wtives ma\ bc' sc'cn m sonu' j)a' 
tuMits \ ptilpal)lc' mobik' tiinior is not 
<i c'ontramdKation to suigeiv m the 
o])mion of the author 

Late s} in])toms ai e secondai v dejHisits 
ot tumor 111 the li\('i and pentonenin 
In each se\ the pouch of Douglas should 
he examined tor hard sc'condaiv tumors. 
In the leniale a jiehic examination may 
leveal large secondai \ ovarian masses 
known as krukenherg tumors. Jaundice 
and ascites are ver\ late symptoms of 
metastases 

Differential Diagnosis — The differ- 
ential diagnosis may at times be difficult. 
In pernicious anemia the distiess after 
taking food is slight or absent and rapid 
lobvs of weight ivS rare. Examination of 


the blood and x-ray studies will confirm 
the diagnosis. 

Simple peptic ulcer may simulate a 
carcinoma of the stomach, and vice versa. 
If x-ray examination show's the lesion on 
the duodenal side of the jiylurus, then 
the presence of an ulcer is assumed. 
Failure to heal after adequate ti'eatment 
for about 3 weeks and the persistence of 
blood in the stool justify surgical inter- 
ference. 

Occurrence o£ Ulcer Carcinoma 
and Carcinoma in the Stomach with 
Ulcer — IMaterial studied by 11. B. Wulff 
was comprised of 609 confirmed 
cases of gastric carcinoma irctited at the 
Surgical Clinic of Lund from 1924 to 
1933 It was divided into 2 grou])s 

The first group consisted of 489 cases 
of gastric carcinoma iii winch there were 
no svmptoins or litidings suggestive of 
<111 ulcer ])noi to llu' d(‘v elo])inent of the 
g<isliR carcinoma In this senes the his- 
toi v of svmptoins langed fioni no sv mp- 
toms to s}m])toins ovc'i a pcMiod of 3 
months foi 26 7 ])ei c(‘nt , lioiii 3 to 6 

months loi 2^L? pcM cc'nt, fioin f) to 12 

months foi 27 3 ]>c\ cc'iit and foi inoit‘ 

th<m 12 months loi 1(>7 \)v\ ((‘iit 'I'hv 

])i(‘sc‘iHe ot «L pic'Vioiis iik'ei m this gioup 
was not (ousidc'ied l)v tlu' ('ss<ivist 

In tlu' iu‘\t group of 120 p<itu‘iits the 
histoi v, ]>hvsic<d tmdings, or I<il)oi <itoi v 
work suggestc'd a ])revious ulcer Sixtv- 
nine ot these' 120 jiatu'iits liad long- 
standing digestive' disturhaiK ('s, hut tlu' 
])Ktine was not t\])ical enough so that 
an absolute diagnosis of g<istnc ukc'i 
could be mack' In tlie rc'maninig 51 
jiatieiits the findings weu' so chaiactc'i- 
istic that an ulcer diagnosis could h(' 
made with assurance Twenty-eight ot 
the latter 51 had characteristic j)am oc- 
curring m the proper area and with the 
pr()])er periodicity. Tw'cnty-one of the 51 
showed, in addition to tyjiical ulcer jiaiii, 
such characteristics of ulcer as hemor- 
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rliage, perforatiun, and niche formation 
Eight of these 21 had ulcer hemorrhage 
over a i)enud varying from 2 to 30 
\ears prior to the diagnosis of carcinoma 
It was therefore j^ossible to make a 
diagnosis of iirevious ulceration in 51 of 
609 patients with gastric carcinoma, or 
in at least 8 3 per cent of the cases of 
gastric carciiKjiina treated in the Lund 
Clinic troin 1924 to 1933, a previous 
diagnosis of either gastric or duodenal 
ulcer could be made* 

It was of further interest to know 
that 111 1911 iVtrene collected from the 
same liosjiital 199 definite cases of gas- 
tiic carcinoma wEich were treated from 
the } ears 1898 to 1908, and concluded 
that at least 8 5 jier cent of the gastric 
carcinomas had been jireceded by gastric 
ulcer Caicinoma jirobably had an ulcer 
liasis in 2 1 ])er cent of the cases. In 
1 5 per cent this diagnosis of carcinoma- 
tous ulcer could be made and based upon 
liisto])athoIogic\d examination ln08])er 
c(‘nt tlu‘ duignosis could be verified by 
io(‘iitgc‘n e\<iminati()n because an ulcer 
had l)(‘C“n denionstrat(‘d pievioush at the 
site of thc‘ c <ircinoin<i, and in 0 2 ])er 
cent lhc‘ diagnosis could be made both 
histo])<ith< )1( )gicall) and roentgenologi- 
calh 

Gastric Acidity in Carcinoma of 
the Stomach ( )l)sei \atons on gastric 
<icidit\ l)el()ic‘ «ind aftcM dexelopment of 
c<ncm()ma ol tin* stomach has been made 
1)\ M W ( oinfoit, W L Ihitsch and 
S 1) h ustei maiU * in 79 patients of all 
agc‘s h'he g.istnc secretoi} activity ol 
thc‘ 79 p<itK‘nts dc‘stin(‘d to de\elo]) can- 
c(‘r of th(‘ stomach was lielow noinial 
l)c‘loic^ the dc‘\ clopmcMil of cancer After 
an mteival of \ears avc‘raging 6, and 
after each jiatient had ac((uired cancer of 
the stom<ich, the jiercentage of achlorhy- 
dria had inciCMsed from 38 to 64 6 per 
cent, wEile the mean concentration of 
free hydrochloric acid in the gastric con- 


tents of the remaining 28 patients who 
retained free acid was changed but 
slightly. The depression of gastric acid- 
ity in patients destined to have carci- 
noma of the stomach is a progressue and 
selective process, appearing early in life 
and at all ages The low" secretory ac- 
tivity of the Stomachs of patients wdth 
gastric cancer is present, for the most 
part, before the development of cancer. 
The loss of gastric acidity occurred in 
patients both W'ith high and w"ith low 
concentrations of free acid, but more 
frequently in cases in wdiich the con- 
centration of acid w’as low l^efore the 
development of cancer A further reduc- 
tion of gastric acidity occurs after the 
development of cancer. Theoretically, 
the low secretory activity of persons des- 
tined to have carcinoma of the stomach 
may be present at birth (a develop- 
mental defect in the secretory mechan- 
ism) or it may occur after birth as the 
result of an abiotrophy of the acid-secret- 
ing cells or as the result of inflammatory 
destruction of the gastric mucous mem- 
brane. The loss of gastric acidity in 
adult life excludes a developmental dc- 
fect as the cause of the loss in a con- 
siderable number of cases, while the ])res- 
ence of marked, difiFuse atrojihic gastri- 
tis in almost all cases of achlorh\dria 
and the absence of a marked dilTuse 
atrophic gastritis in almost all cases in 
which there is free In drochloric acid m 
the gastric contents great!} favor chronic 
atro])hic gastritis as the nnjiortant cMUse 
C'hronic gastritis, as well as the tiimoi 
itself In Its local and sestemte effects, 
ma}' be resjionsihle for the depression ol 
gastric secretion after the development 
of gastric cancer. 

Treatment — Total Gastrectomy for 
Carcinoma of Stomach— During the 
decade from 1926 to 1936, 713 patients 
wnth carcinoma of the stomach w-ere 
admitted to the Massachusetts General 
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Hospital, Boston. According to A. W. 
Allenioe the majority of these were 
deemed inoperable after physical exam- 
ination and roentgen-ray studies, and 
some after peritoneoscopy. 

A considerable number were ofifered 
exploration but refused it; 160 patients 
were subjected to exploration only be- 


the cut edge of the stomach turned in 
so as to leave the disease excluded. The 
mortality in the palliative group was 
35 per cent. 

In 176 cases, partial gastrectomy was 
done These operations included all par- 
tial resections from excision of the an- 
trum to subtotal gastrectomy. In a few 



(,4, — -Sclifiiialu (liciwitig’ illiistiatinj»- the exposuie ot tlu lowti (lul d llu esopluiKid 
\ute that i e\ine tnhe has heeii withdr.iw ti tioin the st(tni<i( h siiilK u nt 1\ to allou iht lij) to lest 
in the lowei esophaptns The lett lohe of tht livet lias been detaclud ttoin tlu tli.iphi a^ni and liehl 
out ot the \\a\ h\ a flat letiattui (L<jurtes> ot Am f Sin^^ ) 


cause Studies failed to reveal positive 
evidence of tlieir unanienable condition. 
Thirty (18 per cent of these) succumbed 
before convalescence had progressed suf- 
ficiently for their discharge 
One hundred and five of the 713 had 
palliative operations, the majority of 
these being gastroenterostomy. How- 
ever, a considerable number had tran- 
sections of the stomach proximal to a 
fixed growth and a posterior Polya 
anastomosis with the distal segment of 


an involved segment of tuuisvtusc colon 
or ])ancieas was included in the icsec- 
tion The mortality in this group was 
33 per cent End results will he pub- 
lished on the survivors hy L^arsuns and 
Welch. 

In this past decade, 16 total gastrec- 
tomies have been done in this hospital ; 
5 patients were operated upon by the 
author, and in the remaining 1 1 cases 8 
other members of the surgical staflf par- 
ticipated, Fourteen of the patients had 
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cancer of the stomach, 1 had lympho- 
blastoma superimposed on an old ulcer 
for which gastroenterostomy had been 
done previously, and the remaining pa- 
tient had a large benign ulcer that was 
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time of this report, but 2 of them are 
believed to have had recurrences 9 
months and 3 years, respectively, after 
operation. Two are believed to be free 
of recurrence 14 months and 4^4 years, 



6S— Suheni.itic didwings A and B, illubtiating a careful approximatioa of the open end 
<>1 tlic Cboph.tgns to all layers of the jejunum The sutures are carried completely around the 
stoma iiueitmg the nituous edges C and D, the anterior wall of the jejunum is approximated 
to the diaphiagm, ( f)nipleting the oiiginal circle of fixation sutures, (Am J Surg 39 35, 1938 ) 


thought to be cancer at the time of respectively, after operation The patient 
operation. Eight, or exactly half, of who had an ulcer is thought to be well 
the patients survived the operation and although she cannot be traced at this 
left the hospital m a comfortable state time. The patient living the longest time 
of health Five are still living at the so far had a highly malignant adeno- 
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carcinoma with metabtases to the re- 
gional lymph nodes 

An analysib of the operative technic 
employed on these cases, a study of the 
literature, and various suggestions that 
seem applicable have brought about a 
possilde standardization of the operative 
technic for total gastrectomy, which the 
author Iieheves may be carried out in 


ner described in detail below with only 
2 operative deaths. One death occurred 
from peritonitis and pulmonary infection 
and the other from loliar ])neumonia 7 
days after operation In the latter case 
there was involvement of the transverse 
colon and pancreas which necessitated 
the removal of the whole stomach, a 
section of the transverse colon, the 



Of, — Schtiiuitu (hawing illusti aliiig tlu I <.\iiu tulie Inouglit ddwn tlnongh tin (m. 
ph.igdit lundstdiiiN stoma nn(t tlif dist.il linih ol jtjiinnni 1 Ik. litt lolx ot tlu li\(i has htcii 
itattadud to tlie di.iiilnagm \n uitti (x. ntt i (.si(»iu\ has htni madt at a low k\(l Ixtwtdi tin 
it tnn.il hmhs \ jejunostonn toi ictding 1ms 1k(^mi t stahlislu d ( \m | Sing h) is ]‘MS i 


Mutable cases witli a reasonable e\))ecta- 
tion of immedicite success It seems likeh 
that an ocuisioiuil 5-\eai cure ma\ lie 
uhlamed, and m <ill cases the author has 
had tile satistaction ot liaxing offered 
tlu'sc' otherwise liopeless individuals a 
uimfortahle respite that is worth while 
I he t\])e oi anastomosis in relation- 
shi]> to the mortality m this groii]) is 
suggestive Three patients had eso])ha- 
goduodenostomy and all died The tend- 
enev'^ of such a suture to separate and 
])roduce a fatal peritonitis was recog- 
nized by Finney and Reinhofif Eight 
patients were operated upon in the man- 


splecn, and t w o-tliii ds ot tla* paiKica^ 
cji bloL \ (UdaiU'd u‘p()it (d’ this 
1 ecoi d has l)een m<i(l(‘ 

Operative Technic lugmes Ot to 
()() illiistmtc^ the iiKdliod wliicli tlu 
author helieves ,lI ])iesc‘nl to lie a logu.il 
piocedure 1 lc‘ thinks tlu‘ jiatuait will 
withstand ojieration lielter if he is kept 
in the hos])Ual several (lavs )oi u‘st tind 
the establishment of a fluid and salt 
balance During this time, blood trans- 
fusions, glucose, and cevitamic acid 
are administered. With the patient at Iiis 
best, the operation is jdanned so that 
time IS no factor 
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The anesthesia can be local to the 
abdominal wall with splanchnic block, 
usually supplemented with nitrous oxide, 
oxygen, and ether in a closed machine 
A well-given intratracheal anesthesia of 
the above mixture is ideal from the 
surgeon’s standpoint, and m certain 
types of ])alients, particularly those with 
deej) anteroposterior proportions, it may 
he best to use this from the onset. A 
Levine tube is introduced into the stom- 
ach before the anesthesia is started. 

Posioperatively, the feeding should be 
jiiit into the jej unostomy catheter for 2 
weeks ddiis is done best with a con- 
tinuous dri]) apparatus which should be 
legulated in such a manner that disten- 
tion IS reduced to a minimum Normal 
s<ilt solution oi steiile water is used for 
the fust 48 houis, then liroth, dilute 
milk, and egg alhuinin are added As 
soon <is the i)<itient is eliminating gas 
fu‘el\ an\ h(|ui(l food can lie used. 

Stomatitis <ind diairhea have compli- 
uited the* coin ak‘scence m some of these 
tas(‘s d'lK‘ author lieluwes they can be 
elnnmated 1)\ the administration of cevi- 
t<iinR acid l)C‘foic‘ <ind after ojieration 
with u'gukition ot the t\pe of food in- 
ti oduccsl ihiough the jejnnostonu 1 Iigh 
c <iloi K ini\tm es sIk )uld Ik* <L\oi(led in the 
e<ii 1\ fc*e(hngs and non-g<is-])i oduemg 
iKjiiids used 111 one instance*, the author 
thought that the <i(ldition of dilute hvdro- 
chloiK at id to the* fec*dings hel])ed to 
contiol the* (h<iiilu‘<i Tlie patient is al- 
low’ed a small amount of water by mouth 
after the* third (Li\ Ih‘c*dings are begun 
and well est<ihhslu*(l h\ this route hetore 
the jejnnostoni) tube* is ]c*moved The 
])atient should Ik* discluuged on a w'ell- 
hakLiiced diet and should he urged to eat 
finel} chopped meat and li\ei It is sur- 
prising to sc‘e them giadually extend the 
time interval between fc*e(lings and aug- 
ment their al)ilit\ to increase the amount 
of food taken at 1 time w'lthout distress 


The patient m this senes who has sur- 
vived the longest number of years eats 
3 substantial meals a day with only occa- 
sional feedings m between. He has main- 
tained his normal weight, blood picture, 
and works regularly. He complains a bit 
about having to take most of his food 
in a finely divided form and gets some 
discomfort if he eats too rapidly. 

Alcoholization for Alleviation of 
Pain in Gastric Cancer and Gastric 
Ulcer — The method of G U. Perel- 
man^^^" is based on the fact that alcohol- 
ization causes a break in the nervous 
tissue From 15 to 20 cc of an 80 per 
cent solution of alcohol w’’as used for this 
purpose In order to effect a break in 
the neurofibers of the sympathetic, pass- 
ing through the stomach and alleviation 
of the pain m cases of inoperable cancer 
01 gastric ulcer, injections should be 
made into the lesser omentum or, if the 
usual technic is to be employed, a 
splanchnic anesthesia is to be induced. 
The author reports 22 cases of alcohol- 
ization* m 10 splanchnic anesthesia was 
carried out, in 10 injections of alcohol 
were given in the lessen omentum and 
111 2 combined injections were given. 
The result of alcoholization was favor- 
al)le, since it caused cessation of ])ain 
for from Hj to 61^ months m cases of 
inoperable cancer In cases of callous 
ulcer penetrating into the neighboring 
organs and in cases of pam m organs 
not innervated by the gastric ner\c* 
(hvei ), no effect is accomplished b\ this 
method. It may even cause an increase 
of ])ain, since injections of alcohol in- 
crease inflammatory adhesions, 

Nutritional Disturbances Associated 
With Diseases of the Stomach and 
Duodenum 

The altered physiologv and laochem- 
istry avssociated with lesions of the 
stomach and duodenum are as important 
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as the etiology, symptoms, pathology, 
and operative correction of the condition. 
W. G. Maddocki^^s states that nutri- 
tional disturbances may cause vitamin, 
mineral, protein, carbohydrate, or fat 
deficiencies, either individually or in com- 
bination. Caloric requirements cannot al- 
ways be met adequately, although the 
parenteral administration of glucose is a 
distinct aid in the prevention of ketosis. 
However, the substances that can be ad- 
ministered in quantities by the intrave- 
nous route, namely, water, glucose, and 
sodium chloride, are inadequate to main- 
tain the health of the patient for more 
than 2 or 3 weeks. Vitamins and pro- 
teins are also needed, and these require- 
ments are often a considerable problem 
in the cases of patients who are seriously 
ill. Manv of them have had a pre- 
operative period of malnutrition for 
months, and a long-standing deficiency is 
jiresent. The purpose of this study is to 
review briefl} the vitamin and protein 
deficiencies as the} may afifect the surgi- 
cal patient with lesions of the stomach 
and duodenum 

Vitainm A deficiency has been re- 
ported in patients w^ith diarrhea secon- 
flary to gastroc(jlic fistula. Such a defi- 
ciency may be determined by the 
“keratini^'ation test” of Blackfan and 
Wolbach, in wdiich conjunctival scrap- 
ings show abnormal cornified epithelial 
cells Carotene and fish oils meet this 
deficiency 

Vitamin B deficiency occurs m pa- 
tients with pyloric stenosis, gastric carci- 
noma, and polyps , it may occur secon- 
darily in patients upon whom gastroen- 
terostomy has been performed, and may 
follow persistent vomiting after surgery 
on the biliary tract. It can readily be 
corrected by the administration of vita- 
mins Bi and B 2 . 

The early signs of vitamin C deficiency 
may be determined from the urinary 


excretion, body store, and blood plasma, 
or from serum concentrations of ce- 
vitamic acid. A promising test consists 
in the production of venous stasis in an 
arm for 15 minutes with a blood-pressure 
cuff at SO mm. of mercury, and then the 
counting of the number of petechial 
hemorrhages in a skin area of 60 mm 
in diameter m the antecubital fossa The 
test is positive in the presence of more 
than 8 petechiae, 5 or fcwver constitute 
a negative reaction 

Vitamin D deficiency may occur with 
celiac disease, sprue, external biliary 
fistula, and chronic jaundice The value 
of viosterol in decreasing the hemor- 
rhagic tendency m patients has been 
demonstrated by many investigators. 

Ill the absence of gross bleeding, pa- 
tients with gastric or duodenal ulcers 
usually show little change^ fioin the nor- 
mal. On the other hand, patients with 
gastric carcinoma show a secondtii} 
anemia due to continn.il 00 /ing fioni the 
carcinomatous siufact^ IVinicious ane- 
mias have follow t‘d paiiril leseetion for 
carcinoma, ulc(‘i , <ind s}phihs of the 
stomach, as well as gasti oenlcn'ostoiiiy 
for pe])tic u]c(*r. The tre«atmc‘nt varies 
with the type of anemia The staondary 
anemias respond well to large doses of 
iron. For pernicious and otlu^r forms 
of hyjierchioinatic anemia large closes of 
liver are indicated. 

The effects of protein deficiency are 
more frc(iuently s(‘en in surgical patients 
with malnutrition fr(an disturbed gastro- 
intestinal function than in patients with 
malnutrition due to vitamin deficiencies. 
Prolonged low ])rotein ingestion results 
in low plasma proteins, and nutritional 
edema is a rather common sequel. The 
edema may, however, be secondary to 
profuse surgical drainage, sepsis, loss of 
serum protein by massive hemorrhage, 
retention of base due to disturbed renal 
function, and the administration of ex- 
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cessive amounts of water and salt. This 
water retention is of major significance 
because patients who are seriously ill 
and present malnutrition or sepsis have 
been shown to develop retention rou- 
tinely if the water requirements sup- 
plied intravenously in the form of saline 
solution and sodium chloride were not 
needed. Jones and Eaton have shown 
that this retention may occur even when 
serum protein levels are approximately 
normal. Many investigators have shown 
clinically and experimentally that in the 
presence of low serum proteins the salt 
is essential for edema. The first thought 
of the surgeon, on finding edema in the 
sick surgical patient who has been re- 
ceiving fluids parenterally, should be: 
“What are the serum protein values and 
how much sodium chloride has been 
given?” It IS unnecessary and even 


harmful to the sick patient to administer 
more than a few grams of the sodium 
chloride daily when the plasma chlorides 
and carbon-dioxide combining power are 
normal, and when no abnormal loss of 
sodium chloride is occurring. Five per 
cent glucose in water may be used as it 
rarely produces edema. 

As a prophylactic measure in patients 
with long-standing, severe malnutrition, 
several transfusions prior to the opera- 
tion, and the passage of a Jutte tube 
down through the gastroenterostomy 
stoma to the distal jejunum, during the 
operation, have been advised. This pro- 
cedure permits nourishment early in the 
postoperative period. Eggs and milk 
may be utilized as a source of protein, 
and yeast and cod-liver oil will supply 
essential vitamins until the patient can 
tolerate solid foods. 


APPENDICITIS 

By Frederick A. Fiske, M.D. 


The Appendicitis Problem — In an 
cditonul, KckI'**'’ points out the diffi- 
culty in making a diagnosis of the atypi- 
cal cases of acute appendicitis He gives 
a clinical pictine of the acute pelvic 
a])pendix and the acute retrocecal ap- 
pendix which may mislead the most sin- 
cere diagnostician Jt is his feeling that 
the coiisei vative treatment of cases of 
peritonitis and ap]X‘ndiceal abscess is be- 
ing misinterpreted by the laymen and 
doctois alike; and this treatment will be 
a factor in increasing the mortality rather 
than decreasing it unless it is properly 
regulated. The fact that it has served 
as an excuse for home treatment by some 
doctors IS enough to condemn it. 

“The whole-hearted support of educa- 
tional camjiaigns m the press, in paid 


advertisements, in our public schools, 
and through radio programs and lectures 
would indicate an unanimous agreement 
among the medical profession regarding 
the advisability of early operation for 
acute unruptured appendicitis, >et there 
are doctors among us who do not follow 
this policy. Should organized medicine 
continue by its silence to recognize that, 
after all, their opinion may be right, that 
in this problem of appendicitis they are 
a law unto themselves, and that no mat- 
ter what happens they are to be protected 
by a strict code of medical ethics? 

“When will organized medicine as- 
sume some responsibility for censuring 
those doctors w’ho refuse to obey them''' 
Until it does, the public will continue 
to pay the price of an unnecessarily high 
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TABLE I 

Classification of Pathologic Conditions of Appendixes, With the Incidence and 

Mortality for Each Group 


Condition in Appendix 

Number ot 
Appendixes 

Per- 

centage 

Number oi 
Deaths 

MortahtN 

Percentage 

No Microsiopu Examination 

161 

0 16 

1 

0 

0 62 

M lu ocele 

3 

0 00 

'Fuberc iilosis 

S 

0 26 

1 

0 

20 00 

Tu inor 

6 

0 M 

0 00 

No Inflanimat ion 

702 

36 9 

S 

0 71 

Normal 

629 

33 1 

4 

0 62 

Atrophu 

71 

3 8 

1 

20 

1 37 

Inflammation 

1188 

62 4 

1 67 

Simple Chionic Appendicitis 

573 

30 1 

10 

1 75 

Marked Inflammatory Changes 

615 

32 3 

10 

1 63 

Chronic Catarrhal AppendLntis 

82 i 

4 3 

1 

1 22 

('hronic Exudative Appendicitis 

157 1 

8 3 

2 

1 27 

Ac ute Appendicitis 

C'hronic Obliterative Appends itis with 

33 

1 7 

0 

0 00 

Infiltration 

C'hronic Obliteiatne Appendic ilis without 

106 

S 6 

1 

0 94 

Infiltration . . 

183 

0 6 

1 

2 19 

C hronic Penappendii it s . 

6 

1 () 

0 

0 00 

\ciite PenappenclKitis 

2^ 

1 2 

i ? 

i 

8 70 

To iL 

206S 

100 OO 

1 -T 

1 D 

pf u .lie i.ikulateil onlv on 1 
fCnuttesv, \u'li 

Ik* l‘M)4 appendiM s niu n 

Sill , ()i{ , 1 ^7 ) 

ist ( ijm ill \ 


death late while pi ofessional ethics el- s(‘c‘iii to us iiukIi hc'ttii to u‘nio\c‘ liall 
lecti\el\ defend the offenders in our ow n <i dozen relatixt'h nonnal <ip]K‘ndic(‘s h\ 
])n)fession " enuM<>eiu\ optM.Uioiis tlrin to hi* us])()n- 

Pathology- -In a histoloj^ical stud) of sdile foi tlu^ c onseiiueiK es whuh ina\ 
appendices leinoved at oiieiation, .itttMid WtUting too on one” 

^ap])ington «ind llonudT^^^^ found <icutv‘ Shelkw ’ ’ ’ u‘])oited the j )«itholo!Ltu «d 
ap])endicitis in 277 (2^)5 ])et cent ) , siil)- hndings ni tlic* appendues of 2()(>^ con- 
acute appendicitis in 43 ( 4 () pei cent ) , scculue c<iscs in which the* api>c*ndi\ w<is 
chi onic appcaidicitis in 18 (1 9 pci c'ent ) . icnio\c‘d ]iuident<dl\ d he* ealculatioiis 
apiiendicitis obliterans in 34 (3 7 ])er are l)as(*d on 19()4uliuh \\c*ie i*\<iniinc‘d 
cent), and normal ap])endices 565 (603 nncioscopicall) d'he‘ nieidc‘iKe‘ and inoi 
])er cent) I his stud) did not include laht\ toi each t\])i‘ ol ])atholo:^K «d eon- 

300 ap])cmdices removed mcidentall) dition is t<d)ulated ('l<ihle‘I) In 37 pe‘i 

during a laparotomy for some other cent of the a]>pendiee‘s tlu‘re w<is no e*\i- 
caiise 1 hey state that V.scliofi loiind deuce of inflainniation , on the* otlicn* Irind, 
normal ajipendices m 35 ])er cent of 847 62])erccmt show’cd de'finite* inlhmnnation, 
cases diagnosed and operated upon as 2 \kt cemt of these wane acute* Ifitho- 
examples of appendicitis The statistics logical conditions, other than nidaniin<i- 
of Reid, Hobler, and Finney are criti- tions of the ajipendix, found m this stud) 
cized because no mention of normal were Ox^uris a lumen, 3 cases ( 0 If) ]K*r 
appendix was made. The authors feel cent) , mucocele, 3 cases ( 0 1 6 per cent ) , 
certain that some of these cases were tuberculosis, 5 cases (0 26 per cent); 

normal from a histologic standpoint diverticulum, 1 case (0 05 ])er cent). 

They quote Finney as saying ‘ht would hyperplasia of the mucosa, 3 cases (0 16 
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per cent), tumors, 6 cases (0 32 per 
cent). The tumors found were: En- 
dometrial rests, 4 cases ; carcinoid, 1 , 
papillary adenoma, possibly malignant, 1 . 

In a study of 143 cases, presenting 
a typical history and physical findings 
ot acute appendicitis, which at operation 
were found to have an apparently nor- 
mal appendix and no other intra-abdoni- 
mal jiathology to explain the symptoms, 
and in which the pathologist found no 
oross or microscopic evidence of inflam- 
mation, Rea and Kleinsasser^i- were 
al)le to follow up 102 cases Of these, 90 
were w'cll, and 12 suffered from the same 
()i other synijitoms Of 73 patients who 
had lieen operated uixm 4 or more years 
preMously, 41 were followed; 32 (78 1 
])er cent) were well and 9 (219 per 
cent) wc‘re not From tliis study of end 
u'siilts the authors feel that a surgeon 
iK'ed not feel aiiologetic over the removal 
of an a])p(Mi(lix mactue from the mcw- 
point of tlie ])athologisi It seems prob- 
able th<it many iiatients recover from 
<i])])c‘ndicular colic and fail to exhibit 
mu IOSCO] )ic evidence of inllanimation of 
the apja'iidix 

11u‘ a])])tMi(lK iilar mesenteiy shows 
ii IK IOSCO] )K Ic'sions which vaiw with the 
lonn of <i])])en(lKitis and are i)ro])or- 
liomil to tlu‘ intensitv of the disease, 
.KCoiding to the histological studies of 
lUFilfi * lie c‘\<innned 245 aiilieiidues 
and thc‘ir nu'stnitcn k‘s leinoved surgically 
loi ac nk^ and clnonic <i])])endicitis in 
the* <Lciik‘ case's, the mesenterv showed 
c'dc'ina, c'\U(litioii, cellular in lilt i at ion, 
l\ m])hangilis, laiiid inobih/ation of the 
K'tic nloc'iidothc'lial cells and ])envascular 
iiifilti at ion, <iltei ations in circulation, 
venous thrombosis, and su])])urative 
throml)o])hlel)itis occurred in grave cases 
After rc'gression of the acute jdiase, 
structural changes such as retraction, 
adhesions, thickening of the connective 
tissue and vascular walls, and lymphatic 


infiltration are found in the mesentery. 
These changes are permanent. Their 
presence induces mechanical and func- 
tional disorders leading to stasis and 
future attacks of an acute nature. It 
seems possible that infection may be 
transmitted through the mesentery to 
distant abdominal viscera even after ap- 
pendectomy, therefore ample removal of 
the mesentery is advocated 
Lawen^^^ states that the microscopic 
features of the entity he described in 
1914 under the name of fibroplastic a])- 
pendicitis are identical w’ith those of 
terminal ileitis described m 1932 bv 
Coohn, Ginzberg, and Oppenheimer In 
his original description he states that 
fibroplastic appendicitis may involve the 
cecal wall, and the terminal ileum, and 
thus lead to a secondary terminal ileitis 
He concludes that the tumor forming 
chronic stenosing ulcerative or nonul- 
cerative terminal ileitis, and fibroplastic 
a])pendicitis and the analogous disorders 
of the ascending colon present an iden- 
tical microscopic picture The inflamma- 
tion IS the same t\]>e with different 
localization In a number of cases the 
relationship between terminal ileitis and 
the inflaniniation of the apjiendix can- 
not be demonstrated There are cases 
of ileitis in which it is ])ossible to estab- 
lish the etiologic relationship to an acute 
a])i)endicitis and a chionic terminal ileitis 
which developed latei 

Tumors — . lr(/ciif(iffinr 'Fhihoi s- - Xv- 
cording to W vatt,'*^“ these tuinois have 
been re])orted to arise from all ])aits ol 
the gastrointestinal tract e\ce])t the 
esophagus, duodenum and rectum In 
the small intestine the tumor is most fre- 
quently found at operation, wdnle in the 
large bowTl it is most frequent at au- 
topsy In the appendix it is most fre- 
quently associated wuth acute or chronic 
inflammation The tumor itself is not 
always apparent on gross examination 
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of the appendix, and frequently the diag- 
nosis is made only after study of several 
sections. 

At present it is generally conceded 
that “carcinoid'' or argentaffine tumors 
arise from Kultschitsky cells found in the 
base of the crypts of Lieberkuehn. Serial 
sections have shown that the tumor arises 
from the cells in the crypts, and that the 
cells both of the primary tumor and its 
metastasis contain silver reducing gran- 
ules in their basal portions as do the 
Kultschitsky cells of the basal intestinal 
epithelium. On this basis the tumor 
should be classified as a true carcinoma. 

The author reports 2 cases of argen- 
taffine tumor of the appendix together 
with 1 case of multicentric argentaffine 
tumor of the cecum with metastasis to 
the luer All carcinoids are slow grow- 
ing malignant tumors, but they offer a 
good prognosis after suigical interven- 
tion ; even w'hen metastasis to regional 
Ivmph nodes has occurred 

From a series of 4224 appendKCs ex- 
amnu‘(I, <Inassrii*‘ found 5 cases of cai- 
u’lioid tunioi lie leports the cases with 
reference' to the clinical behavior and 
ultimate com sc 

("ollinsd^^ ct al , reported an inteiest- 
ing case of ulcerating carcinoid occurring 
in a ATeckcl’s diverticulum The signs 
and symptoms simulated a chronic peptic 
nicer They talnilated the data collected 
on 4 similar cases, 3 of them being found 
at autopsy and the other at operation 
w'hich was fatal m 2 days Their case is 
living after resection of the diverticulum 

Neuromata — A case of ganglioneu- 
roma of the vermiform appendix in an 
8-year-oId colored girl was reported by 
Lichtenstein and Ragins The tumor 
consisted of ganglion and Schwann cells 
and was confined to the mucosal layer. 
The tumor was a soft node measuring 
4 by 2 mm , attached to the mucosa of the 


distal third of the appendix by a pedicle 
4 mm. in diameter. 

Like ganglioneuroma in other parts of 
the body, this tumor is believed to have 
arisen from the differentiation of mis- 
placed multipotential embryonal neuro- 
cytes. The malignant immature forms 
of neuroma occur almost exclusively in 
children, and the ganglioneuroma likewise 
appears early in life, but because of its 
benign character may be asympfoniatic 
for a long time 

Fein,^^^ ct al , reports the case of a 
male aged 65 years w4io had 3 attacks of 
acute abdominal pain over a period of 10 
months. He w^as operated upon during 
the last attack and an acute diffuse ap- 
pendix wfiuch showed a plexiform neu- 
roma was removed C oiivalesccncc un- 
eventful The tumor had broken through 
the imiscularis inueos.u' and ajipeais in 
the suhscrosa 

fn serial section studu's of t)0() ,ipp(‘n- 
dices using specud sttiins of wliieli Mas- 
son’s triehionie was iIk' most satisfac- 
tory, Feiii, ct al , found lu'uionuila in 202 
cases ( )f tlu'se, 140 ((>4 3 pet tx'nt ) 
wen' in tlk‘ ohliUa at i\ t‘ t\pt‘ «in(l S2 
('39()) were' iionoI)litc'i<iti\(' ( 12 jx'i edit 
acute sup])ur<iti\(', 2o S per K'lit sul)acut(‘ 
— the K'st clnonie) The ,iuthois lt‘(‘l 
that neiuoinata au' not unusual in the 
appendix <ui(I their pix'st'nct' is, ])ossiI)l\, 
the cause for removal of <i Lirge numiK'r 
of so-called “chronic aj^pendices “ 

DiVert/cu/a— T)iv(‘rticula of tlu' ap- 
pendix have never received the u'cogni- 
tion accorded other divertuiiLi of hollow 
organs To support the view that thew 
are not as infrequent as it is sii])|)osed, 
Wolff^-^ quotes Stout as saving that 
when diverticula wx*re specifically looked 
for in a large New York Hospital, 5 
examples were found in 1 year while 
records of the previous 10 years failed 
to reveal a single case Wolff gathered 
33 cases in a 3-year period from 1663 
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cases of surgically removed appendices, 
whereas not a single case had been found 
previously. Multiple section method must 
be used, searching especially on the mes- 
enteric and antimesentenc surfaces where 
they are most frequently found. Gross 
recognition on fresh specimens is ex- 
tremely difficult. The specimens are best 
fixed for 24 hours. In this series per- 
foration of the appendix had occurred at 
the diverticulum in 6 cases. The author 
feels that many perforations occur m 
the thin wall diverticula in which inflam- 
matory changes have completely de- 
stroyed the evidence of diverticula. 

He divides the diverticula of the ap- 
pendix into 2 types Congenital, which 
are very rare and all layers of the appen- 
dix are present in their normal propor- 
tion , and accjuired, which are subdivided 
according to cause into pulsion and trac- 
Iwu t>pes In his series only 1 case of 
the traction variety was encountered, the 
wall of a tiiherculous abscess was adher- 
ent to the jiroximal portion of the appen- 
dix and several diverticula were present 
,U the point of adhesion The pulsion 
l\pc‘ was caused hy increased intralumi- 
ihil piessuie forcing the mucosa and 
subnuuosa through a weakness of the 
muscle wall. WTik points are normally 
present along the mesenteric surface and 
to a lesser extent along the antimesen- 
teric border, where the vessels from the 
sul)sen)us Liver ramify into the submu- 
cosa Most diverticula do occur m the 
region of this opening, the so-called 
hiatus musculans. 

\\hind(‘r^“^ describes the a])pendix re- 
moved fiom a man, aged 39, who had 
for some time \agiie pains in the abdo- 
men, gradually localizing in the right 
hypogastric region He was symptom- 
free 6 months after operation. The ap- 
pendix disclosed intramural as well as 
external false diverticula , there was also 
chronic inflammation with scar formation 


in the musculature, in addition the mus- 
culature was interspersed with nodules 
of connective and fatty tissue. Due to 
the inflammatory changes, the congenital 
character could not be determined. 

When operating upon a man, 52 years 
of age, who had lower abdominal pain of 
2 days’ duration associated with nausea, 
Obenouri 22 found a gangrenous diver- 
ticulum of the colon lateral to the an- 
terior tenia at the junction of the cecum 
and ascending colon. The mass extended 
laterally and was imbedded in the wall ; 
it was 1 inch m depth and % inch in 
diameter. All walls were involved and 
the lumen contained a fecalith % inch 
in diameter. The appendix was suppura- 
tive. Recovery followed 

Mucocele — Mucoceles are cystic dila- 
tations of the appendix due to proximal 
obstruction They are of clinical impor- 
tance, due to their potential malig- 
nancy, as manifested by the development 
of pseudomyxoma peritonei following 
their rupture. Waugh and Fmdley^-’^ 
describe the case of a woman, aged 49, 
with a mucocele of the appendix in wdiich 
cancerous transformation, rupture, and 
diffuse pelvic transplantations had oc- 
curred They feel that mucocele should 
be distinguished from simple hydrops of 
the appendix on the basis of histology 
In simple hydrops due to proximal ob- 
struction and accumulation of secretions 
the wall IS thinned and the mucosal cells 
rendered atrophic, while m the true 
mucocele normal mucosa has been trans- 
formed into hyperplastic and even papil- 
lary types and the walls are thickened 

A mucocele of the appendix measur- 
ing 9y> by 3 cm was reported by Craig 
and Fortner It w^as removed from a 
woman, aged 33, who also had a left 
ovarian cyst removed. A satisfactory 
recovery followed 

According to Jirka and Scuderi/^^ the 
post-mortem records of Cook County 
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TABLE II 

Showinci iHE Number of Species of Aerobic 


Microoruanisms Found and 
Their Prevalence 

No of 

Microorganism Cases 

1. B. coll . - 79 

2 Nonhemolytic Streptococcus . . 26 

3 Diphtheroid Bacillus 26 

4 B lacfis acrogcncs . 26 

5 Green Producing Streptococcus . 9 

6 Streptococcus hcmolyticus . 9 

7 Micrococcus tcficn/eues . B 

8 Sarcina B 

9. Staphylococcus . * 6 

10 B pyocyaucu^ 5 

11 B pro tens 5 

12 B sill) tills 5 

13 B fjicscntci uiis 3 

14 B fciali^ alkali(/c)ir^ 3 

15 B mflucuzac 1 

1() ^'east 1 

Negative Culture 1 


(Couitesv \nndh (»t Suigen, \pnl, UMK) 

Ilospiial from Janucii \ to J<uHiai \ , 
1937 (91 (SO cases) rc^waled onI\ 4 in- 
stances of nnicocele, oi 0 (J43 jicu ccu\ 
h'roin jul}, 192(S, to Januaiv, 1937, 
anion^ 933^ sup^icall} leinoxed appen- 
dices tlieic 22 (0 23 jier ccuit ) in- 
stances of nuuocele 1 he lejioiis of otliei 
ni\ esti^atoi s give an incidence of 0 2 to 
( ) ()<S poi cc'iit 

Bacteriology — In <i liactei lologicMl 
studx of 100 cases of acute ])ert(HMtc‘d 
a])])endKitis with abscess, local oi gen- 
eial peritonitis, Mteineier found a 
c oniplicatcnl liactericd floia conijiosed ol 
\aiioiis line 1 ooiganisins which have lieeu 
isolated Iroin the intestinal tract of iiKin 
\s seen Ironi Table II the most ftTijueiU 
aeiolie was the l> coli A pine cultiue 
ot aeiolies was obtained in 24 instances, 
of 2 aerobes in 63, of 3 aerobes in 10, of 
4 aer()l)es in 2 The most frequent com- 
bination of aerobes was B coli and strep- 
tococcus nonhemolyticus In 96 of the 
100 cases studied, anaerobic organisms 
were found , the organisms thus culti- 
vated are shown in Table III B melano- 


TABLF ill 

Showing Kesults of the Anaerobic 
CultivA'uon of the Peritoneal Exuuaie 

Peicentage 
of Total 
No of Positive 
Species of Anaeiobio Bacteiia Cases Ciiltuies 

1. mclanoijcnuiim . 89 92 7 

2. Nonhemolytic Streptococcus 57 59 3 

3 Hemolytic Streptococcus 7 71 

4 Gram-negative Uiplococcus 18 18 7 

5 B thctoiiics , 11 11 4 

6 Unidentified ram- negative 

Bacilli 10 10 4 

7 Sh epfobac fcnuui fctidus , 9 9 3 

8 Unidentified ( irani - positi v e 

Bacilli 7 71 


9 

Staphylococ ciis 

(> 

() 2 

10 

C lostrulium \c't ototulus 

5 

5 2 

11 

B psciidoit ipJifJiri lac 

4 

4 1 

12 

C Josti idiuiu 'ipoi ociciics 

4 

4 1 

13 

( jrani-]K)sitivc‘ 1 liplococci 

3 

3 1 

14 

Llostiidiuui put) ific US' 

3 

3 1 

15 

( irdin-positiv c‘ Strc'pt()l)<ic illus 

> 

2 0 

U> 

B hifidis 

) 

2 0 

17 

( ir<un-])()siti\ t Bacillus Bto- 




(liieing Red ( olonu's 

) 

2 0 

18 

( lost} idiiiui rc< /( lin 

1 

1 0 


(ColUltsN, \nil,lls (»1 SjuRlM \piil I'MS) 

gcMiic 11111 w<is found 111 S9 (Use's Tlu' 
aulhoi w<is niLililc' to find jiuvious dc- 
sc nplK Ills of this hac ti‘i mm l)(‘ing pi ('s(‘nt 
in pc'iitonc'al t‘\ndatc‘ schoikLuv to ap- 
pi'iidu itis It w as ot inl( i c'st to (md 
tULiciohu st U'ploc ( )t c 1 111 ()4 case's, and 
111 aluiosl c'vcMV inst<iiKC‘ tlu'sc' guwv in 
close* svinhiosis witli tlu‘ 1) inclanogc'ni- 
cuin The clostndnim gionp was tonnd 
III (Mil) 13 5 pc‘i cc'iit of the e<ise's In 91 
c asc‘s moi c than 1 <ina(‘iol)U hac Ic'iLi w <is 
cultuied, 2 sp(H u's of <i]ia(‘i ol)(‘s in 12 
c<iscs and 3 in 4s case's d'hc ,i\cr<ig(' 
numher ot sjxxic's of both ac'iohu <ind 
anaerobic in tlu' entire' sei u's was 4 2S 
The same organisms were found in lioth 
the peritoneal exudate and the metastatic 
abscesses A comparison showed ver\ 
little diflference between the ty])e of 
species in the fatal and nonfatal groups 
It was found impossilile to iiredict the 
course of appendicitis penlomtis fiom 
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the type of bacteria isolated m any given 
case. 

Carrying this study farther, Alte- 
meier^-'^ investigated the cause of the 
putrid odor so frequently attributed to 
the B coll. By inoculating sterile pus 
obtained from a tuberculous einpyemia, 
and from a pyarthrosis of a shoulder 
joint he found that the J> coli had no 
ability to form ]nitnd pus However, 
the characteristic jnitrid odor was caused 
by the jiresence and growth of anaerobic 
bacteria, chiefly the !> melanogenicum 
and anaerobic streptococci. 

XHardo’-"" studied 25 cases of api)en- 
dicitis m an attempt to show the relation- 
ship lietw'een tlie t\])e of infective lesions 
111 an oig<m and the jiluise of bacteria 
jModiKing them Aeiohic cultures on 
])l*un «igai were nuide fioin the material 
obt<iined 1)\ stroking the mucosal walls 
ol th(‘ <ip])c‘n(li\ ddie liacteria isolated 
fiom selected colonies were studied in 
the usual nualiods <ind «dso for agglutina- 
tion with tnp.UkiMne «ind foi jKithogenic- 
it\ l)\ int 1 <ip(‘i itoiusil moc iiLition of giii- 
iKM pigs In 2()c<isc‘s ( SO p(‘r cent ) , onl_\ 
li coll dcwc'loped, in o (12 ])er cent) 
h.uteiia which weic‘ not derniitel} identi- 
lic*d , ,ind in 2 ( S pc*i cciit) theie w^asno 
giowtli ( )nl\ thc‘ I) coll colonies were 
stndusl , the* smooth t\])e pi edoinin<ite(l, 
thc‘ lough <ind mc‘diuin foiins were i<ire 

d lu‘ hislological (mdnigs in the <ippen- 
dicc's hoin which onh smooth c'olonies 
dcwcT)])csl coiisistcsl essc‘nti«illv ot acute 
Ol sul)<iculc‘ mllimmation with hemor- 
ihagic foci, lc‘ukoc\tic inlilt 1 ation, and 
fiecjucMit ahscc'ss loimation In the a])- 
pendu c‘s lujin w Inc h the* i oiigh and inter- 
niechatc* coloinc's also dc*\cA)pe(l, the basic 
charactc ‘1 istic of the Ic’sioiis wais a focal 
or difTust‘ hy])c‘i plasm of the siibseious 
intraiimsc ular, oi suhseious connective 
tissue, which in some instances w'as so 
great as to disiupt oi teplace entirely the 
muscular coat. 


In a study of the cultures taken from 
55 patients suffering from gangrenous 
appendicitis associated wnth spreading 
peritonitis, Bower, al , found 41 
were positive for aerobes and 35 for 
anaerobes ; a number of cultures showed 
l)oth Of the aerobes, ll coli was present 
in 27 (65 85 per cent) ; streptococcus in 
16 ( 39 02 per cent), multiplicity of 
associations was found in 72 (97 per 
cent) B. coll alone was more fre- 
quent than any other — 10 S3 per cent. 
Of the anaerobes, Cl. welchu was present 
in 21 (60 per cent) ; alone in 12 (34 29 
per cent) ; associated wuth other anaer- 
obes in 7 (20 per cent) , with anaerobes 
or aerobes in 14 (30 per cent ) A multi- 
plicity of associations was present in 
76.18 per cent They found that Cl 
welchii apparently was jiresent in the 
same ratio in spreading peritonitis in 
human beings as in induced spreading 
peritonitis in dogs 

To support their feeling that Clos- 
tridium welchii plats an important role 
in the s])rcading peritonitis of aj^ipendi- 
ecal origin, Ihiwers ,^ et al , demon- 
strated that individuals recovering from 
attacks of appendicitis have sufificient 
antitoxin in their serum to ])r()te(.t ])igeons 
against the toxin of Clostridium welchii 
In 10 aiipcirently normal adults used as 
controls, the incidence of antitoxin in the 
])loo(l serum was zero, in 9 patients con- 
valescing or recovered from acute unper- 
forated a])]X‘iKlicitis, the incidence ot 
demonstrable antitoxin m the blood 
serum w<is 22 2 per cent, in 15 patients 
with active or quiescent ])elvic iientoiiitis 
the incidence of demonstrable antitoxin 
was 46 6 per cent, and m 28 ])atients 
suffering with or recovered from si)read- 
ing peritonitis secondarv to perforati\X‘ 
appendicitis, the incidence of demonstra- 
ble antitoxin in the blood serum was 69 
per cent. It was found that the antitoxin 
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could not be recovered from the blood 
of patients before the seventh day of the 
disease. 

Etiology — From Spencer's^^^ paper 
one concludes that acute appendicitis has 
a nationality, probably as a result of diet, 
as well as a predilection for the well- 
to-do class. It IS twice as common in the 
United States as it is in Great Britain; 
natives of the West Indies, India, and 
China are rarely, if ever, affected unless 
they have adopted the European diet. 

In an investigation of various factors 
which may have etiologic value, he found 
75 per cent of the appendices affected 
were bent, 75 per cent contained feca- 
liths or liquid feces ; 35 per cent of the 
patients had sore throat He feels that 
the formation of fecahths are linked with 
the reduction of the cellulose intake as 
suggested by Short. Once the fecalith 
is present in the appendix, it becomes 
regarded as a foreign body and inflam- 
matory reaction is set up around it The 
muscular response ma\ be sufficient to 
force It into the cecum, if the fecalith is 
small; however, when it is too large, 
edema, impaired circulation, impaired 
Ivniphatic diainagc and eventual gan- 
grene ma} follow* 

Wangensteen ^ and his u illeagues, 
realizing that the api)endix: secretes a 
Hind (1 to i cc flail) ), liave renewed 
interest in the ohstructive origin of ap- 
pendicitis It has been pointed out that 
in the severe forms of appendicitis in 
man, a demonstrable obstruction, fre- 
(piently a fecalith, is usually found Ob- 
servations suggest that the secretory 
mechanism is less active in the aged, and 
that the cecal opening is much larger m 
the infants, therefore the relative infre- 
quence of appendicitis. The hazard of a 
closed loop wdth the small intraluminal 
capacity of the vermiform appendix, as- 
sociated with continual secretion seems a 
logical explanation for appendicitis. 


Lymphoid hyperplasia and inflammatory 
swelling may account for those cases 
where fecalith and foreign bodies are not 
found. 

The role of lymphoid hyperplasia in 
the production of mild acute, subacute, or 
lecurrent appendicitis has been investi- 
gated by Gray and Heifetz The rec- 
ords of 14,000 appendectomies were ex- 
amined and 51 were observed in which 
definite lymphoid hyperplasia could be 
made out. The clinical symptoms in 
these patients simulated those of mild 
acute appendicitis. The clinical picture 
IS explained on the liasis of an obstruc- 
tion by hyperplasia of the lymphoid 
follicles in a narrow lumen organ. 

In an attempt to explain the existing 
confusion as to the Cduse of appeiulRitis, 
ConiielF*''^ cxpldins the obsUuttion not 
due to foieign bodies, fetahihs, mucous 
plugs, edema, iieo])ldsm, stiictures, stasis, 
angulation, or deformit), on a neiiiomus- 
cular basis, lie ]>oints out that the ileo- 
cecal legion has a dual ])ai«is\ inpathetR 
innervation, which fact permits tlu‘ possi- 
bilit) of o\c‘i- or uiuku luiiei \dlion Al- 
tliough the existence of a tiiK‘ s])hmctei 
at the appendicociaal luiKtion is domed, 
circular musck‘ is piesc‘nt \\ ith the nec- 
essary factors ])u*sent, tlu* <iuthor feels 
that we art' justified m accounting foi 
some of th(‘ ohstnictioiis on this basis 

Rarely, foreign hodic's are tlu‘ t‘t]oIogic 
factor m acute up] Jendicitis Rcaitschlei * 
reports a case of <icute peifoiatnt* ,ipp(*ii- 
dicitis in a girl t)f 17 years winch was 
caused by a common straight jnn xNo 
history of swallowing the ])in could hc' 
elicited The clinical course m this case 
was smooth. 

Appendicitis due to trauma is impor- 
tant from a medicolegal standpoint as 
well as from the high mortality rate 
which it seems to carry. Burgess^ 
states that in a series of 50 cases Kelly 
had a 50 per cent mortality. Gangrene 
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and perforation are frequent findings in 
these cases. He reports the case of a 
46-year-old male who for 2 weeks had 
been pressing the butt of a pneumatic 
drill against his lower right quadrant, 
when he suddenly experienced a severe 
pain in his abdomen which prostrated 
him. At operation 24 hours later, the tip 
of the appendix was found amputated. 
Convalescence was uneventful — compen- 
sation was allowed. 

Fowleri’*'^" concludes that appendicitis 
is a disease and not an accident; it can- 
not be produced by trauma alone. One 
must evaluate the efifects of trauma upon 
(1) the normal appendix; (2) the patho- 
logic appendix The question of correct 
evaluation of trauma rests upon (1) 
whether the patient has had previous 
attacks, (2) character of the force; (3) 
the time element, (4) the bridging of 
symjitonis from the accident to operation ; 
(5) pathologic findings at operation; (6) 
the liiial microscopic diagnosis To admit 
that genuine ])rimary traumatic appendi- 
citis exists, the following requirements 
nuisl hc‘ met ( 1 ) There must be no his- 
toiy of pievious attacks. (2j The causa- 
tive tiaumatism must be capable of reach- 
ing < 111(1 allecting the appendix The in- 
juiiiig 1 ) 0 ( 1 ) must be large, the force 
d]ic‘ct, blunt, violent, and of limited 
duoition (3) The effects of trauma 
must he immediately experienced, merge 
into those of acute a])j)endicitis, must be 
pro])eil} leported, be disabling, require 
me(lic<d attention and o])eratiun at once 

(4) Tine traumatic lesions of the appen- 
dix must be operatively demonstrated, 
namely, fnink contusion, hematoma, or 
effusion m the wall of the mesentery, 
genuine ru])ture, laceration or puncture 

(5) ddiere must be a superimposed acute 
inflammation of the appendix, the result 
of the traumatic lesion diagnosed micro- 
scopically, and no evidence of chronic 
pathology. 


To admit the contributory or aggra- 
vating influence of trauma, the following 
postulates are essential: (1) A definite 
history of previous attacks. (2) The his- 
tory of trauma must here also show a 
definite sequence and relationship to, and 
be correlated with, the operative findings. 

(3) The onset of symptoms characteris- 
tic of an exacerbation must develop at 
once and force the patient to stop work. 

(4) The occurrence must be properly 
reported. (5) The operative findings 
should show, conclusively, either genuine 
traumatic pathology with an added acute 
appendicitis or unquestioned pathology 
antedating the injury, with superimposed 
acute appendicitis. (6) The histology 
should indicate acute appendicitis. There 
are no proofs that chronic appendicitis 
can be attributed to trauma, if operation 
IS delayed and chronic histologic pathol- 
ogy found trauma should not be consid- 
ered the cause If the acute attack sub- 
sided and a second attack occurs later, 
trauma should not be held responsible 
for the exacerbation. 

Two cases of appendicitis due to 
trauma were reported by McCarthy and 
Magrath,^'"^^ who feel that the appendix, 
like any other hollow viscus, can be rup- 
tured by force, subject to tears in the 
mesentery, or occlusion of blood supply 
as a result of external trauma 

Symptoms — Wood,^'*^ m an attempt 
to re-emphasize the impurtance of recog- 
nizing a difference between primary acute 
inflammations of the appendix and pri- 
mary acute obstruction in the appendix 
as taught by Sir David Wilkie, wrote 
letters to various medical schools m 
Canada, United States, and ( Ireat Britain 
He asked these questions (Ij Dues 
your school of medicine teach Wblkie's 
differentiation in appendicular disease^ 
(2) Is such teaching emphasized as being 
important and lifesaving? The replies 
were. Canada, 2 negatives; United 
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kates, 2 positive and 1 negative replies, 
jreat Britain, 3 positives. 

He quotes from Wilkie’s anginal arti- 
‘ie: we set out by recognizing 2 

liflFerent types of acute disease of the 
Lppendix, namely, acute inflammation 
ind acute obstruction, then not only does 
he understanding and teaching of symp- 
omatology of acute appendicular disease 
jecome much more simplified but the 
^arly diagnosis of such disease becomes 
nvariably more confident and more cor- 
ect " 

From the standpoint of symptomatol- 
)g\ , acute inflammation of the appendix 
s the same as acute inflammations m 
Ln_\ location, the ])atient is aciitel} ill, 
)am is not acute or cram])-like, the 
emperature, pulse, and leukoc\tes are 
‘le\ated In these cases immediate o])' 
‘ration is not im])eratue While in the 
ihstriRtive t}])e there is no fe\er, leiiko- 
\tosis, or pulse eIe\ation. the jiain is 
Lcute or crainp-like accompanied by re- 
lex iriitation ot the rest of the gastro- 
ntestinal tract, (‘Mdenced In nausea, 
onntmg <ind at times (liarrhea The 
licigiiosis ot ohstructne t\pe of a])pendi- 
itis reijiiires immediate operation be- 
<iuse the ])eritoneal c<i\it\ does not have 
inu‘ to wall tlie ])rocess off aftei perfora- 
loii It must he understood that acute 
(bstniction uia\ lie sujiei imjiosed upon 
n iicnte inflammation \\ lien this occurs 
1 k‘ cluuacter of the pain changes, be- 
oining more severe and cramp-like : 
uih this change m cluiraeter of the ])am 
he attitude of the attendant should 
h<inge to one of urgent s])eed in removi- 
ng the appendix Infected thrombosis 
f the veins draining the cecal region, 
c , api)en(hceal and superior mesen- 
nac, throws an entirely different light 
ito the picture. It would be well to 
?g regate these cases independent of 
fliether their origin be m the obstructive 
qie or the inflammatory type of ap- 


pendicitis, Multiple chills pre- or post- 
operatively are considered warning signs 
and the treatment is ligation of the in- 
fected vein above the thrombus 

In reviewing the results obtained dur- 
ing the past 4 years in the management 
of patients suffering from acute appendi- 
citis complicated by spreading peritonitis, 
Bower'*-’*^^ found that in every instance 
where death occurred the surgeon did 
not diagnose the condition preopera- 
tiv^ely The most frequent error was 
failure to recognize early perforative 
peritonitis. The second most frequent 
error was inability to diagnose the gan- 
grenous appendix m the ])reperforative 
state The “lucid intervial” as used m 
connection with gangrenous api)en(h- 
citis IS the s} m])t()in-free peiiod ])ieced- 
mg ])erforatioii, and is dependent upon 
factors vvhicli influence inti a-ap|)en(lK cmI 
])ressure The subsidence of iiam, ic‘- 
inission of tem])ei atui e, tlu‘ alisence of 
(enderness and th(‘ increased tension or 
iigiditv are dtu* in pait to <i i eduction 
of intiM-appendK cal pressuie Tlu‘ sviii])- 
toms and signs of an aciitclv inlkinusl 
apjieiidix, piior to the dew clopiiumt of 
gangicne, are assoc hUc^d v\itli and pai- 
liall> depcaideiit upon incrcMscsl inti«i 
appeiidKeal ])iessuu‘ 

The diagnosis of the ])i epca loi ativ c‘ 
stage — “theliKid intca val”- is (lc‘| )C‘n(l(‘nl 
U])on the historv, the phvsical Imdings, 
noting the ])1usk<i1 findings of tiu' ])livsi" 
Clan who hist examined the patient, and 
a careful differenticd count olistaviiig thc^ 
ratio of mature and immatiiie lumlro- 
phils Important ])omts fre([nentlv iniss- 
mg from the clinical records <ire ( I ) 
The exact time tlie pain began, (2) 
whether or not a laxativT was admin- 
istered, the time of administration, the 
character, kind and size of dose or doses, 
and when and how much opiate or sedi- 
tive was given before admission C olicky 
abdominal pain, general at first, center- 
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ing about the umbilicus, and later lo- 
calizing in the right lower quadrant, is 
still the most reliable symptom of acute 
appendicitis. Tenderness is the most im- 
portant physical finding, and this one 
finding m the right lower quadrant is 
sufficient at times to make the diagnosis 
of appendicitis. 

Varieties of Appendicitis — Acute 
Appendicitis — Strauss and Tomar- 
kini4i kave reviewed 1325 consecutive 
operations for acutely inflamed appen- 
dices, all so diagnosed by pathologic 
sections There were 748 males, 577 
females; 711 were between the ages of 
10 and 30 years. The total mortality 
of 4 3 per cent (57 cases) was attributed 
to the fact that 1020 were operated 
within 48 hours ; of these, 738 were 
operated within 24 hours Localized 
jieritonitis was present in 870 cases Per- 
foration occurred in 187 cases with a 
mortality of 112 jier cent Fecaliths 
weie present in 184 cases (14 per cent), 
and was evidenced in 18 (36 per cent) 
of the fatal cases In other words, the 
niortcdity m the jiresence of fecaliths was 
3 times as high as in tlieir absence. 

R(\di/ing that a dram m the abdomen 
IS usnallv consideied walked off in 14 
to 20 liours, th(‘} studied the effects of 
drainage on mortality, morliidity, and 
com]>lications (Jf the 187 cases of rup- 
tured appendicitis with 21 deaths, 110 
liad intia-ahdominal drain<age, 77 had no 
diamage of the jieritoneal cavity dliere 
were 16 deaths m the grouji with drain- 
age ( 14 5 per cent mortahyv ) as con- 
trasted with 5 3 per cent mortality in 
the undramed cases Tlie authors feel 
that these figures aie imjioitant in em- 
phasi/mg the dangers of drainage, which 
should be reserved for the localized 
walled-off abscesses. There were 31 
cases operated in which drainage w^as the 
only procedure with 6 deaths or 19 3 
per cent mortality. C omplications were 


more common m the drainage cases ; 
pelvic abscess was 2 to 4 times as fre- 
quent and fecal fistula was 7 times as 


common. 


Following the study of a series of 541 
cases in 1932, Fairchild^^^ drew these 
deductions: {a) When the disease is 
seen before actual rupture and before 
general peritonitis has complicated the 
picture the mortality should be ml; (b) 
the relation of age to operative risk is 
a major consideration ; the mortality per 
cent for all in the first 4 decades is to 
the mortality per cent for all m the last 
4 decades as 1 is to 10; (c) the elapsed 
time between onset and operation is 
vital, the risk for all those coming to 
surgery in less than 24 hours being to 
the risk for all those coming after this 
period as 1 is to 8; (d) unruptured 
gangrenous appendices carry no more 
hazard than acute catarrhal provided 
they can be removed intact (surgical 
technic can and should be altered to 
make this possible) ; (^) in appendicitis 
complicated by general peritonitis, treat- 
ment of the appendix is secondary in 
importance to the treatment of the peri- 
toneum. He then altered his technic as 
follows : 


Group I 

1 Often some delay 

in operating 

2 Patients in first 

and second half 
of life treated 
similarly 

3 Practically all 

right rectus in- 
cision 

4 Drainage without 

appendectomy in 
12 cases 

5 Gangrenous ap- 

pendices freed 
by sense of 
touch 


Group II 

1 No avoidable de- 

lay. 

2 Surgery in second 

half of lite re- 
duced tc) simplest 
form 

3 Practically all 

gridiron inci- 
sion 

4 Drainage without 

appendectomy in 
38 cases 

5 Gangrenous ap- 

pendices re- 
moved tliiough 
large incision 
under direct 
vision 
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A comparative study of 515 similar 
cases treated according to the above 
methods showed: That in 418 cases op- 
erated under the classification of acute 
appendicitis there were no deaths. In 
the original series of 396 cases there 
were 3 deaths. That m the ruptured 
group there were 3 deaths in 51 cases, 
as against 4 deaths in 66 cases m the 
original group ; practically the same mor- 
tality percentage Appendicitis compli- 
cated with peritonitis resulted in 4 deaths 
in 41 cases (9 8 per cent) as against 17 
deaths in 79 cases (21.5 per cent) in 
the first series The general mortality 
in the second senes was 1 37 per cent 
as against 4 4 per cent for the first series 
Reporting on 1500 operations done for 
appendicitis, acute and chronic, Ray^**^ 
classified them as Acute unperforated, 
727 cases, 2 deaths, mortahtv 0 27 per 
cent, a]i])endicitis jierforated and local 
abscess, cases, 5 deaths, mortalitv 
3 ])er cent . appendicitis jierfijrated and 
spreading peritonitis, 60 cases, 12 deaths, 
inortalitv 20 per cent (leneral mortahtv 
of tills ginu]) was 2 1 ])er cent ()])erated 
on as acute ap])endicitis hv' mistake 127 
uises 2 deaths, mortahtv 1 5 jier cent 
< )peratt‘d n])on as cliromc ap])eiKhc]tis 
casts, (J deaths— geneial mortahtv 
tor tills group 0 32 per cent and foi the 
tiitire senes 14 pei cent Conservative 
tlieiapv was not used in these cases ( )f 
ilu‘se casts, f)5 ])er tent were in the sec- 
'Uid and third decades, the voungest be- 
ing (t weeks (associated with strangu- 
kited hernia), the oldest being 83 years 
Se\ was showed a slight predomination 
ot males, 52 t(j 48, greater under 12 
V ears of age, 60 to 40 The obstructive 
phase considered im])Ortant, also the 
1\ m])hocv tic element In this series only 
13 per cent of all acute cases had fe- 
caliths, the incidence being greater in 
the severe forms, acute cases without 
perforation 11 per cent, compared to 28 


per cent in the perforated cases. Seeds, 
splinters of wood, hair bristles, and other 
foreign bodies were found in less than 
1 per cent Intestinal worms in 7 acute 
and 7 nonacute, 12 oxyuns vermiculans, 
1 ascans lumbricoides, 1 tenia sagmata. 
In 3 cases trauma appeared to play some 
part. Seasonal variation and epidemics 
as well as the frequent association with 
upper respiratory infection appeared to 
have some significance Tuberculosis as- 
sociated with acute infection w^as found 
in 4 cases Carcinoid tumor in 3 cases 
In 64 per cent of the acute cases there 
was no previous attack and the figures 
indicated that the appendix is more likely 
to perforate during the first attack than 
at subsequent attacks Cathartics had 
been taken m 26 jier cent of all the cases , 
in 19 per cent of the acute iinperlorated 
cases, and 43 5 per cent of the cases 
with perforation or abscess 

I'lannery^'^-^ studied the records of 440 
with a final diagnosis of a])])en(lK itis 
Twentv -three were not operated u])on 
I'w’entv girls and women were sulimitted 
to gynecologic opeiMtioiis and the ap- 
])en(Iix was mcidentallv lemoved, <ind m 
] adolescent m<ile the ap])en(li\ w<is not 
toiind 'rills leaves 39f) cases of ap- 
jiendicitis in winch ojieration Wiis \)C\- 
formed, 69 4 jier cent wan'e between 11 
and 30 vears, 60 2 jier cent weie fe- 
males, 39 8 ])ei cent males 'fhe aveiMge 
lime from onset of attack to liospilah/<i- 
tion w'as 34 8 hours Previous attacks 
were recorded in 55 ])er cent. In 29 1 
per cent of the 189 cases of acute a])- 
pendicitis the appendix was gangrenous 
on admission and in 63 per cent of these 
it had perforated Cathartics were taken 
by 69, and 4 were given enemata before 
admission. Of the 9 deaths, 6 had taken 
some cathartic by mouth. Of 33 riij)- 
tured appendices, 15 had cathartics and 
1 an enema. The mortality was a small 
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TABLE IV 

Analysis of Deaths 


Year 

No R S 

Age 

Days 

111 

C ath- 
arsis 

Incision 

Operative 

Findings 

Complicating 
b actors 

Cause of 

Death 

Days 
P O 

1927 

W M 

24 

3 

0 

R R 

R G app Abs pent 


Gen pentomtis 

14 

1927 

2C F 

10 

2 

0 

R R 

R G app Abs pent 

Rheumatic lever 

Gen pentomtis 

6 

1927 

3 W F 

50 

1 

0 

McB 

Chr app 

Pneumonia, mine 
retention 

Fneumoma 

12 

1928 

4 W F 

60 

1 

0 

R R 

S app 

Myocarditis 

Cerebral embolism 

1 

1928 

S W F 

41 

1 

0 

R R 

R G app Abs 


Gen peritonitis 

9 

1928 

6 W M 

40 

7 

0 

R R 

G app 

Septicemia 

Pneumonia 

Septicemia 

Pneumonia 

24 

1928 

7 W F 

40 

2 

0 

McB 

R G app Rent 


Gen pentomtis 

S 

1928 

8 W F 

3 

3 

1 

R R 

R G app Pent 


Gen pentomtis 

3 

1928 

*9 W M 

16 

6 

1 

R R 

R G app 


Gen pentomtis 

1 

1928 

10 W M 

48 

7 

1 

McB 

R G app Abs 


Gen pentomtis 

7 

1929 

11 W M 

S 

2 

0 

R R 

R G app Pent 


Gen pentomtis 

2 

19?() 

tl2 W h 

16 

S 

0 

M 

R G app Pent 


Gen peritonitis 

11 

19 30 

1 3 W F 

3 

2 

0 

Me H 

R G app A,bs 


Gen peritonitis 

1 

19 30 

14W M 

36 

1 

0 

Mt B 

R (* app Pent I hroinbos t> 
oi mesoappendix 


Pylephlebitis 

Pneumonia 

29 

19 30 

MS W M 

S 

1 

0 

Me 

R G app 

Pneumonia 

Gen peritonitis 

8 

19 31 

16 W M 

39 

7 

0 

Ml H 8i 
R R 

R G app Pent 


Gen peritonitis 

S 

19 31 

117 W b 

S6 

1 

0 

R R 

S app 


C^en peritonitis 

6 

1931 

18 \A M 

49 

7 

0 

Mt F 

(hr app 

f^neumonia 

Pneumonia 

S 

19 31 

1 9 W h 

1 T 

1 

0 

Mt 9 

(» app Pint 


(xen peritonitis 

5 

1931 

20 W M 

19 

1 

0 

Mt B 

R (« app Pent 


Subplir Gen peritonitis 

2S 

19 31 

21 < M 

21 

1 

' 0 

R R 

(i app Pent 


Gen peritonitis 

2 

19 31 

22 W M 

31 

1 

I ' 

Mt B 8. 

\< \i 

R (, app Pent 


Gen pen tom tit. 

4 

19 3 > 

2 3 < M 

21 

14 

1 

Mt 13 j 

R <i app J’erit 


<3en peritonitis 

10 

19 3) 

24 \V M 

12 

2 

0 

R R 

R (» app Pent 


Siibphr Kuipyiina 

17 

19 32 

2S V\ \I 

43 

2 

0 

R R 

R (. app \bs 

Fneuiiitmia ami 
c mpyema 

Fluuinonia, tnipvema 

38 

19 3 3 

29 \\ b 


2 

0 

Mt F 

R, (i app Pint 


(»tn peritonitis 

iV' 

19 3 3 

27 W M 

4 

8 


R R 

R (. app Pint 


(»en peritonitis 

' 1 

19 3 3 

28 \V b 

: SI 

4 

0 

Ml H 

(* app 

<)besit> -Diabetes 
nielli tus 

Diabetic < oiiui 
(an pi ritonitis 

2 

19 3) 

^29 ( b 

SS 

3 

0 

Me B 

K (. app \bs Pent 


(iren pintonitis 

1 

1 <) 3 ) 

30 W b 

S9 

1 

0 

K K 

( , app Pent 


(am pintonitis 

3 

19 31 

31 \\ b 

28 

1 

0 

Mt F 

R (f app Pent 


(a^ti peritonitis 

1 

19 34 

32 V\ b 

7 3 

3 

0 

K K 

R (i app Pent 


(ail pentonitih 


19 34 

23 U M 

17 

4 

0 

R R 

R (» app \bs 


(»en peritonitis 

2 

19 3 1 

34 V\ M 

14 

1 1 

0 

K R 

R <* app Xbs 

bt - 1 allistiilasiibphr 

SulipUr (an peritonitis 

IS 

193S 

SI 3S ( M 

32 

3 

0 

K R 

R <» app P< rit Pvlepblt bitis 


l‘v 1< phlebitis - I Abs 

3 

193S 

39 W M 

30 

4 

0 

Mt B 

R R 

R <i app P< nt P\ 1< phh bitis 


Fvleph'ebtis — L. 4bs. 
subplir 

42 

19 39 

37 ( b 

S2 

1 

0 

Ml B 

K (i app Pent 

Diabett s 

Diabetes 

(»en peritonitis 

1 3 

19 39 

38 W M 

19 

3 

0 

M< B 

S app 


(a*n peritonitis 

S 

19 39 

39 W M 

30 

2 

0 

Mt B 8t 

R R 

R i, Ptnt 


(len peritonitis 

() 

19 39 

1140 W b 

40 

2 

0 

R K 

R (, app Pent Pylephlebitis 


t.en pentiiiiitis 



8 


not r( inovicJ 

I Not (IraiiiPii 
^ I*' iitt*rosLoinv 

II Il<‘<Koh< v(nas <1 


M Mal< 
h he male 
W White 
( ( oloreil 


R — Ruptured 
< — Gangrenous 
S— Suppurativt 
McB — M< Burne> 

R R —Right ret tus 
M - Midline 


•Xpp — \pp< ndi K 
•\l)s —Abscess 

Suliphr — Subphrenu absi ( ss 
I “ 1 1 vt r 


(Conrlesv Snij?, Gvnec *in(l Olisl , (Feb) 1^38.) 
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TABLE V 

Important Signs and Symptoms Presented in This and Other Series of 

Cases of Appendicitis 


Signs and Symptom‘s 


Yausea 
No Nausea 
Vomiting 
No Vomiting 
Constipation 
Diarrhea 

Pain m Right Shoulder 
Fever 

High Fever (102-105^ F ) 

Normal Temperature 
Subnormal Temperature 
Leukocytosis (over 10,000 cells) 

White Blood Count Below 10,000 
Average Leukocyte Count 
Average Polvmiorphonuclear Count 
Polymorphonuclear Count 0\er 80 pei cent 
Er>throc>teb in I'nne 
Albuminuria 
C abts m Urine 

P>uria in C'atheten/-ecl Urine bpei mien 
Localized Pain in Right Lower (hiadranl ol 
Abdomen 

I^ain Eluited in Right Flank 
Muscular Spabin I ocalized in Right i nwer 
Quadrant ot Abdomen 

I muted Eviirsion of Right Side ol I)ia{jhi<igm 
Hoard-like MubCiiIar Rigidit\ 

Sedimentation Rate Abnormal 
I se ot l^enrose Drains 
Rebound Abdominal renderness 
Xbdominal Pam 
Re( tal Temlernesb 
I\pi{al Hislorv ot \|){iendu it i'' 

\\erage 1 emperature . 

\\erage PuLe Rate 
Ivpual Ilistor\ ot i*el\n Disease 
l\}»Kal Histor\ of Pertoialed Peptii I k ei 
iNpual Historv ot C hulec \ ‘“t it Is 
l\[)i<al Historv ot Renal Di^ea-^e 
ispkal History ot K( topic Piegnanc \ 

Xs'^oi latiun with Kespiratorv Disease 
\w)( latioii with >\.kohoIism 
\ss(Kiation with Dietary Indisuetioiis 
Pam 111 1 ett Side ot Alidcjinen ()nl> 

\o 1 (JK alizaticjn ot Pam in Right Lower (hiad- 
rant ol Abdomen 

Xdyanced Dental C'anes, Pyorrhea 


Klme, 

1935 


510% 

45 0% 
31.0% 

50 . 6 % 

32 0% 
16.0% 

46 0% 


410% 
‘>0% 
28 0% 
12 0 % 


^1 0 % 
52 0% 

42 0% 


Reid 

and 

Others, 

1936 


78 0% 
73 0% 


17,200 


44 OD, 
su)D', 
too 1 1 
<)n 


Boyce 

and 

Others, 

1936 


2 14% 
2 14% 

1-71% 


4 8% 

20 8 % 


17 2% 




0 S')< ; 

0 44' ,', 
0 07';;, 

0 07' ;, 

7 ss'’;, 

1 41'/o 


2 2 S',;;, 


Finney, 

1933 


17,660 
85 S% 


Collins, 

1938 


56 66% 

53 33% 

28 46% 
13.43% 
11.72% 

68 89% 

11 17% 
18 75% 

12 36% 

69 43% 
30 56% 

11,870 
83 0% 
58,17% 
13.85% 
23 71% 
10 1 ] % 
20 24% 

18 88'/o 

63 U% 

47 20 
7.56% 
4 52% 
8 ll'/„ 
u 84';;, 
67 64';;, 
83 12'’;, 
50 07';;, 

18 91% 
100 4°1' 
88 

6 62';;, 
18 ll',^„ 
7 06';, 
11 17';, 
0 ()()'';, 

1 1 85'’,', 
57%, 
16 49';;, 

1 1‘>% 

18 24';;, 
55 79';;, 


(Courtesy, ^uh 8uig, May, 19.38) 


fraction over 2 of e\ery 100, while for 
tlie acute gangrenous perforated cases it 
was over 2 of every 10. In half the cases 
death was clue to peritonitis. The right 
rectus incision was used in 234 cases 
and the McBurney in 140 ca.ses In- 


version of the stump was dcme in all 
cases except the abscess or peritonitis. 

Sprague, ci al., studied 1463 cases 
of appendicitis with 40 deaths or a gen- 
eral mortality of 2 73 per cent. The 
cases were classified- Ruptured 122 
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TABLE VI 

Incidence of PobTOPEUAiiVE Complications in Reference to Type of Incision Used 



Type of Incision 

Totals 

Muscle- 

Splitting 

Midright 

Rectus 

Midline 

Number of cases 

277 

313 

161 

751 

Postoperative complications 





Postoperative morbidity 

77 (10 25%) 

178 (23 70%) 

141 (1875%) 

396 (52.73%) 

Pelvic abscesses . 

24 ( 3 20%) 

31 ( 413%) 

42 ( 5 59%) 

97 (12.92%) 

Secondary closures of wound 

0 ( 0 00%) 

10 ( 133%) 

21 ( 2 80%) 

31 ( 4.13%) 

Hernias after incision 

0 ( 0.00%) 

17 ( 226%) 

34 ( 4 53%) 

51 ( 6 79%) 

Average number of days in the 





hospital 

16 

23 

27 


Average time spent at perform- 



1 


ing operation 

37 min. 

51 min 

62 min 


Sex — Males ... 

251 (33.42%) 

172 (22 90%) 

48 ( 6 39%) 

471 (62 72% ) 

Females 

26 ( 3 46%) 

99 (1318%) 

155 (20.64% ) 

280 (37 28% ) 

Ml deaths 

12 ( 160%) 

18 ( 2 40%) 

28 ( 3 73%) 

58 ( 7.72% ) 


(Collins Arch Surg , May, 1938 ) 


cases, 31 deatlis, mortality 25 4 per cent ; 
j’angrenous 129 cases, 4 deaths, mor- 
tality 3.1 per cent, suppurative 169 
c.ises, 3 deaths, mortality 1.8 per cent; 
<icute, subacute, chronic 1043 cases, 2 
deaths, mortality 0 19 per cent. A defi- 
nite plan of technic was followed; acute 
cases with dch\dration were given glu- 
cose and saline ])reo])erati\ely , the Mc- 
Hnriu'y incision W'as used in all cases 
wlicni the diagnosis was reasonably cer- 
t.iin : the apiieiidix; was removed m all 
but 3 cases; the stump w'as crushed, 
ligated and invcnicd, a chill suggested 
tlirc)nil)o])hlel)itis and the mesoappendix 
was ligated high, for multiple chills a 
high ligation of the ileocolic vein was 
done; the appendix w'as immediately 
remoced in all acute cases; localized ab- 
scess was treated by extraperitoneal 
drainage if possible, otherwi.se packed 
with iodoform and later drained Anes- 
thesia was oiien drop ether for colored 
patients and children, a few .spinals. 
mostly nitrous oxide oxygen ether. See 
Table IV for analysis of the fatal ca.ses 
Bliss and Heatoni^® reported 2100 
operations done for appendicitis per- 
formed at the Station Hospital, Fort 


Sam Houston, Texas, with only 10 
deaths, a mortality of 0 47. Of these, 
286 (13 62 per cent) were of the chronic 
or interval type. Analyzing them ac- 
cording to age we find that a relatively 
small number were in the dangerous 
periods of life, i e, 36 (1 69 per cent) 
were 10 years or under and 23 (1.11 
per cent) were 50 years or over. Further 
analysis shows that only 54 (2.58 per 
cent) w'cre ruptured with peritonitis, 
and 7 of the 10 deaths were in this 
group, a mortality of 12 9 per cent The 
type of incision seemed to play no ini- 
]iortant part ; the McBurney was used 
111 397 with 4 deaths, the transverse in 
1 129 with 3 deaths, the right rectus 
m 464 with 3 deaths. It is the author’s 
opinion that this low mortality rate is 
due to early admission to the hospital 
with piompt operation. They feel that 
spinal anesthesia, which was used in 
1930 cases, contributes to the lower mor- 
tality rate 

Retrocecal and Retrocolic — In a 
series of 3003 consecutive appendec- 
tomies performed for acute appendicitis, 
Collins^ encountered 751 cases (25 
per cent) of acute retrocecal append!- 
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citis; 471 (62.72 per cent) were males. 
The average age was 29 7 years ; a 
noticeable increase in the incidence of 
this type of appendicitis was found in 
the later decades. Race and season 
showed nothing important In 267 cases 
(35 55 per cent) a history of appendec- 
tomy m members of the family was 
obtained. 

The past histories revealed that 301 
{40 per cent) had frequent previous up- 
per respiratory infections, m 111 of these 


'/'I 


patients had had previous operations of 
various types without alleviation of 
symptoms ; 64 (8.52 per cent) had chole- 
cystectomies ; 52 (6.79 per cent) various 
gastric operations for ulcer ; 2 (0 27 
per cent) nephropexies; 45 (5.99 per 
cent) various gynecologic procedures, 
and 31 (4.13 per cent) major pelvic 
operations. 

Nausea, headache, flatulence, heart- 
burn, regurgitation, insomnia, constipa- 
tion and lack of appetite disappeared m 


I 




I I),* I, 1 — Kttrooolic ai)i)tn(li\ — Asot. rolon utUcted iiiesi.illy so as to t \pnsi 

aiipeiidix (Coiuttsv, \nnals ot Suij^eix, M<iv. l^MS ) 


sikIi <111 iiiUMion ])i cf (.‘(led then piesent 
«u iiu* <il)d( nnin<il conipLiints In <S 4 da} s , 
ld() ( IS 1 pei cent ) had (.hroiiic lecut*' 
u'lit Minisais,317 (4221 jier (.ent) .^till 

li<i\e tonsils, of tlu‘se 2^)v^ (3888 

))(‘i cent) liad (.Iiroinc tonsillitis hdjur 
linndied and si\t}-si\ persons (62 05 
per cc‘nt ) had ])reM()Us similar abdominal 
<ittacks , 151 (2011 ])er (.ent ) had been 
told in a plnsician to have oi)erations 
d1ie various other abdominal diagnoses 
made prior to the acute attacks were: 
Cholecystitis, 138 (18 39 ])er cent) ; gas- 
tiic or diKxlenal disease, 99 (13 8 per 
cent) ; disease of right kidney or ureter, 
71 (9 45 per cent); pelvic inflamma- 
tion, 44 (5 86 per cent) ]\Iany of the 


73 4 ])ci ct‘nt of cases <ift(‘r <ip])(‘iidc‘c - 
tonnes Distress tioin ch(‘es(‘, nth and 
greas} foods, and raw flints fr(‘(jiK‘ntl} 
vanished after appeiidcctonn Aithritu 
s\m])toins were inijiroxed in some of the 
older patients ddie svmptoms suggest i\c‘ 
of chronic gall bladder or ulcer wck‘ 
frequent!} relieved. For more accuiate 
siimmar} of historv consult Talile \ 

It IS interesting to note that the best 
results were obtained when the imisde- 
splitting incision was used from the 
standpoint of mortality as well as mor- 
bidity The details are best seen in Table 
VI It will be noted that the hospital 
days, operative time, wound complica- 
tionsj and hernia are diminished. In 
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TABLE VII 

Resume of Data Relevant to 6 Cases of Retrocolic Appendicitis 


Name 

and 

Date 

Age 

and 

Sex 

Onset 

Before 

Oper 

Laboratory 

Data 

i 

Condition 
at Oper. 

1 

Complications 

Days in 
Hospi- 
tal 

Cathar- 

tic 

! 

Result 

1 D C 

29 

18 hrs 

W B. C. 7600 

Retrocolic 

Ruptured dur- 

59 

No 

Good 

7-28-25 

M 


Polys 70% 

1 Not ruptured 

mg removal 







Urine negative 

j Drained 

Phlebitis 

1 



2 W, P 

i 27 

26 hrs 

W B.C 13,800 

Retrocohe 

Ruptured dur- 

36 

No 

Good 

11-3-35 

M 


Polys 80% 

Not ruptured 

mg removal 







Urine negative 

Drained 

Hemorrhage 

Fistula 




,3 I R 

47 

12 daj^s 

W B. C 22,650 

Retrocohe 

None 

25 

Yes 

Good 

1-4-37 

M 


Polys. 90% 

Abscess 



Diar- 


i 



Urine negative 

Drained 



rhea 


4 N P 

28 

24 hrs 

W B C 21,000 

Retrocohe 

None 

10 

Yes 

Good 

2-15-37 

F 


Polys 93% 

Urine negative 

Acute 





5 I K 

26 

24 hrs 

W B C 15,200 

Retrocohe 

None 

11 

No 

Good 

6-12-37 

M 


Polys 85% 

Urine negative 

Acute 





6 K 

21 

48 hrs 

W B C 20,800 

Retrocohe 

T 105 4"F 

21 

Yes 

(lood 

1-6-37 

M 


Polys 85% 

Acute 

Postoper 

approx 

Diar- 





Urine negative 




rhea 



Resimie ot 'Fable — Si\ males and 1 female Onset before operation One to 12 days Compli- 
tations 1\\() appendices luptured during removal, I phlebitis*, 1 hemorrhage and fecal fistula 
l)a\s in h(-s])ital Longest, shortest, 10 Average for Cases 1 and 2, 47 5 days, Cases 3 and 6, 
1 () 7 (la\ s 

(( ouitesc, \iiiials ot Suigeiv, Mac, PM8 ) 


nnl_\ 12 of the 58 deaths was the muscle- 
s])htling iiK ision used 

Loudi/ed <il)scesses were drained by 
sini])le Pcmrose drains, which were re- 
inoxed on the twelfth |)osto])erative day 
Drainage was not instituted for general 
])eritonitis, the iientoneuin lieing closed 
tighth, 1)ut the rest of incision loosel} 
cl()s(‘d In ^^7 cases jiclvic aliscess re- 
(jiining ()])crati\c drainage occurred (mid 
oi right rectus incision had been used 
111 thes(‘) In the entire series there w*ere 
38 (7 72 per cent) deaths 

AIarl)ur\ ^ feels that it is correct to 
speak of the appendix as retrocecal when 
It IS limited by the sjiace behind the 
caput cecum, and retrocohe when it ex- 
tends iijiward l^ehind tlie ascending colon. 
Most retrocohe aiipendiccs are also retro- 


peritoneal, but this does not follow in 
legards to the letrocecal t\pe, wdiich 
usually lies free and has a complete peri- 
toneal investment He jiresents 6 cases 
of true retrocohe (and retroiuM'itoneal ) 
ai)]:)eiKlicitis, In wDich he means that 
the appendix is behind the ascending 
colon and cannot be seen or felt excejit 
at Its base with the abdomen ojien ( Fig 
1) It occurs in about 7 pei cent of 
the cases 

The significant factors to consider are 
failure to have ])aiu localizing over Mc- 
Burney ])oint, after the initial e])igastiic 
pain, nausea and vomiting, absence of 
muscle spasm of the anterior abdominal 
wall, a tender point in the loin or over 
the crest of ilium It is more character- 
istic of this type of apjiendix that, after 
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the initial onset, the patient does not 
complain of much pain, but since the in- 
fectious process remains and is continu- 
ous, pulse, fever, leukocytosis are impor- 
tant* Hematuria was not noted in these 
cases* Flexion of the thigh due to psoas 
irritation was a symptom Early in the 
course these patients may become leth- 
argic, and m the absence of definite 
localizing signs the condition may be 
considered medical rather than a surgi- 
cal problem Generalized peritonitis is 
not common in these cases, but grave 
consequences ma} result from a retro- 
peritoneal spread Subdiaphraginatic ab- 
scess, empyemia, bronchial fistula, and 
psoas abscess are the most common com- 
plications due to this type of spread 
The important data on these cases is 
summarized in Table \TI 

The author feels that the McT’urnev 
incision is the one of choice in cases of 
appendicitis but uhen this condition is 
encountered it should he extended up- 
ward and downward even <it the expense 
of severing the (leej) muscles For letro- 
cohe appendicitis the ascending colon is 
best inol)ih/ed, in duisKjii of the lateial 
Uadet, and reflected inediall) in order 
to expose the ap])endi\ tor its entire 
length In 2 cases in which this was 
Hot done the ap])eii(hx was riiptiirt'd dur- 
ing remoeah and m 1 of tliese a marked 
heniorihage occurred which linally ne- 
cessitated reflexion of the colon to con- 
trol it 

McC'orkle and Ste\ensoiU‘^*^ report an 
interesting case of psoas abscess, ruptur- 
ing in the upper right thigh of a 67- 
} ear-old man, from whom a ruptured 
retrocecal appendix, partially embedded 
in the psoas muscle, was removed 2 
months after the abscess had closed They 
state that : In 1642 Saracensus mentions 
a case of right groin abscess with spon- 
taneous rupture, discharge of fecal ma- 
terial and lumbricoid worms followed 


by spontaneous recovery ; in 1813 Cope- 
land reported a fecal abscess of the right 
groin from which an oval calculus was 
extracted and spontaneous closure fol- 
lowed; 111 1865 Buck opened a peri- 
typhlitic abscess pointing in the right 
groin below Poupart's ligament from 
which a pm was discharged The most 
striking case was one reported by G, W 
Cnle in which the abscess finally lo- 
calized in the right popliteal space. 

Chronic A ppendicitis — Muller^ 
has re-emphasized the fact that the term 
'‘chronic appendicitis” is a misnomer 
because true chronic inflammation is sel- 
dom found How^ever, true pathological 
conditions develop in the right iliac fossa 
which do produce sym]:)tC)ms commonly 
called chronic a])pendicitis. “Obstruc- 
tion of the lumen of the ajipciulix by 
vstricture, kinks, or concretions wnll act m 
cl manner similar to obstruction in other 
parts of the intestinal eanal, namcl) , by 
allowing increased |)eristalsis, distention 
of the lumcMi, and c onscH|uentl}' pain” 
Adliesioiis about the <ii)i)en(hx, due to 
])re\ lolls <icute attacks, i^entoucMl hands 
( niemhianes ) , and a iiusC(‘llaneous grouj) 
which inclu<lc‘s w'oinis, <i\ial neuioinas, 
tumors, all ])ro(hKe the* s\in])toin com- 
])lc‘\ 'Fhe niispla((‘d <ip])(‘n<lix (u^tio 
cec<il, ri'tioeohc) fiiMjuentU c<uis(‘ 
s\ m])toins 

'Che should 1 k‘ madc‘ 1)\ caic‘- 

tul histoiw and physical examination 
which ini'lndes a consideiation of bod) 
habits While a c'C)mplete gastioenteio- 
logic examination, including roentgeno- 
grams, gastric analyses, stool examina- 
tion, blood counts, Wassermann tests, are 
of value in obscure cases the expense 
IS prohibitive and the results unnecessary 
in the average case Ptosis, chronic gall- 
bladder disease, tubo-ovarian disease, 
mesenteric adenitis, sacroiliac disease, 
osteoarthritis of spine, intercostal neu- 
ralgia, stricture of ureter, ureteral cal- 
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TABLE VIII 

Frequency of Symptoms in Chief Complaint 


Symptoms 

Number of 
Patients 

Per- 

centage 

Constipation Including Alternation With Diarrhea , 

28 

82 

Constipation Alone . . 

24 

71 

Generalized Abdominal Distress or Pam 

23 

68 

Presence of “Gas" and Belching 

17 

50 

Nausea With or Without Vomiting 

15 

44 

Pains in Lower Right Quadrant . 

11 

33 

Nervousness 

8 

24 

Constipation Alternating With Diarrhea 

8 

24 

Fatigue, Lassitude, or Exhaustion 

7 

21 

Diarrhea Alone .... 

3 

12 

Laxative Habit 

27 

78 


(Courtesy, Pennsylvania M. J , August, 1938 ) 


cuius, periureteral adhesions, are to be 
considered m evaluation of the cases. 

In 1 senes of 105 cases who had only 
an appendectomy for chronic appen- 
diceal symptoms, 103 were followed and 
89 (86 per cent) were completely re- 
lieved, In a similar series of 184 cases 
at another hospital, Muller received re- 
plies from 100, of which 93 were symp- 
tom-free and 7 were unimproved. The 
unimproved patients were those wlio had 
{Epigastric syin])toms 

In an attem])t to determine whether or 
not there is a cliiiKal entity of chronic 
ap])endicitis, Shelly^''*^^ studied a series of 
881 cases in which appendectomy had 
been performed Of these cases, 704 ( 80 
per cent) were followed for an cuereige 
of 12ho months; 87 per cent had no re- 
turn of sym])t()ins 

The percentage of follow-up cures w'as 
low when no inHammatory changes were 
jiresent, cases mvohing atrojdiic ap- 
pendices giving the low'est figure Inflam- 
matory changes m the appendix or normal 
ap])en(lix with associated adhesions or 
fecaliths l)oth ga\e high ]jercentage of 
follow-up cure lO-om a clinical stand- 
point the following points are important: 
(a) In the ])resence of a history of nausea 
and vomiting or constipation, especially 
in women, particular care must be exer- 


cised m selecting the case (b) The more 
definite and localized the physical finding, 
the better the chance of cure (c) The 
expectation of cure is excellent when the 
history is of more than 1 attack within a 
period of 1 year or less, much poorer 
when attacks are less frequent and poor- 
est when the operation is done for the 
first attack In this senes there were 4 
deaths which were due to (1) pulmonary 
edema (death 30 minutes after opera- 
tion), (2) peritonitis (seventh jX)st- 
operative day, culture streptococcus 
hemol>ticus) , (3) pulmonary embolus 
(eleventh day postoperatively ) , (4) 

purpura hemorrhagica, acute pericarditis, 
chronic fibrinous pleurisy (2 months after 
operation) When a patient has been 
operated upon because of symptoms of 
acute or subacute ajqiendicitis, and in- 
stead 1 of the types of chronic appendi- 
citis (adhesions or fecaliths without in- 
flammation) is found, the expectation of 
a ])ermanent cure is excellent 

Atypical forms of chronic appendicitis 
show symptoms of gastric diseases, coli- 
tis, or cholecystitis, without any pain, 
spontaneous or induced by palpation in 
the right lower quadrant, according to 
del Valle and Giordano For diagno- 
sis, they suggest gentle massage of the 
iliac fossa with the abdominal muscles 
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TABLE IX 

Most Valuable Differential Diagnostic Signs or Symptoms 


Signs or Symptoms 

Number of 
Patients 

Per- 

centage 

Gases Noting Precipitation or Aggravation of Symptoms by Stress and 
Strain 

30 

88 

Cases Noting Spastic (or Diarrheal) Types of Stools (small balls, pencil- 
torm, ribbon-shape, etc } 

26 

87 

Presence of Unstable Nervous Systems (marked nervousness, crying 
spells, neurasthenia, neuroses, etc ) 

29 

85 

Presence of Poor Living and Hygienic Habits (tood-boltmg, meal- 
skipping, inadequate sleep, no time for detecation, heavy smoking, 
alcoholism, etc ) 

27 

80 

Presence of Definite Psychic or Emotional Strain (domestic difficulties, 
financial or business worries, o\erwork, etc ) 

27 

80 

Patients Noting Gross Mucus in Stools 

24 

71 


(Courtesy, Penns>l\arua M J, August, 1938 ) 


relaxed for a few minutes on 1 to 5 con- 
secutive days Pain, temperature eleva- 
tion, or leukocytosis during this time in- 
dicates a chronic appendicitis Alassage 
IS not advised in the presence of pain 
or tenderness. 

Jhgelow sent a fjuestionnaire to 167 
l)ersons on whom an appendectomy had 
been pertornied elsewhere, jirevioiis to 
(operation at his clinic to cine chronic 
pain m the right side of the abdomen, 
diagnosed chronic apixaidicitis None of 
these jiatients were relieved In the aj)- 
pendectonn After his usual method of 
oiinpletelv removing all so-called con- 
genital hands, and membranes from the 
u‘cum, ascending colon or he])citic flex- 
ure, 130 (92 per cent ) of 147 cases w’ere 
lompletelv relieved of their pain 

In a series of 34 selected cases who 
had been tmrelieved of their symptoms 
In a previous apjiendectomy, Swahn and 
Aloinson^**"^ found that 27 (95 ])er cent) 
were symptom-free within 1 year after 
treatment for spastic, irritable, or un- 
stable colon The frequency of symptoms 
in the chief complaint, and the most 
valuable dififerential diagnostic signs and 
symptoms are shown in Tables IX and 
X A careful investigation of the pa- 
tients' history and physical findings with 


especial attention to emotional and ])sv- 
chic disturbances, domestic, social, and 
W'orkmg environment , Ipvgienic habits, 
si/e, shape, and imicous stool will 1)(‘ of 
value in (lififcrenliating si)astic colon from 
chronic appendicitis, and thus a\oi(l 
needless surgery. 

\\ W Hal)cock,^'‘ in disc iissing ihis 
paper, states “I hit hec'ciuse inaiu ps\- 
choneurolics have been tieated bv need- 
less o])er<iti()ii. we sliould not be blind 
to tlu* tact tb<n c'olomc spasm iiia\ be* 
due also to a V ep\ (kdinitcm etl(‘\ oi loxu 
e<mse that can be eliiniiLited I)\ opeia- 
tion ” Ills most marked case was that 
ot a notcal pb_\ sieian who (l(‘s])ii(‘ \aiions 
consultants siifleied toi 7 veais until an 
obscure renal calculus was lemov.al IK* 
emphasized the U‘aehing of the* late* 
Charles V Noble, that when the irrit<i- 
bility of the colon is expressed bv <i 
chronic diarrhea for v\hieh no other cause* 
can be found, recovery will usually fol- 
low an appendectonn The importance 
of this teaching was well illustrated 1)\ 
2 cases observed w'hile I was Dr I bib- 
cock s assistant A Jewish druggist, with 
all the emotional, psychic, social and 
economic background, came to his of- 
fice complaining of vague abdominal ])ain 
and mucous diarrhea of several } ears’ 
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duration. Much to my surprise his ap- 
pendix was removed and to my greater 
sui’prise his symptoms were completely 
cured for 1 year after the operation 
despite continuation of the psychic fac- 
tors. The other case was that of a medi- 
cal student who during ward class told 
me of his attacks of diarrhea, lower right 
quadrant pain for which he was treated 
as a case of spastic colon ; operation 
revealed a stricture, clubbing with pus in 
the distal lumen of the appendix; the 
spastic colitis has remained cured for the 
past 6 months. 

Diagnosis — That abdominal pain and 
tenderness are the cardinal symptoms of 
appendicitis is realized by all. However, 
a lack of attention to the details as to 
type, character, duration and location of 
tlie ])ain is frequently the cause of errors 
in diagnosis In a discussion of various 
causes for abdominal pain, Griffith^^^ 
(‘iiqihasized the extra-abdominal causes 
of ])ain such as coronary disease; lung, 
kidne} and s])inal cord lesions, osteo- 
myelitis and tuberculosis of the spine 
In 7 lirief clinical abstracts he presented 
the aspects of abdominal pain occurring 
in loliar jineumonia, hydronejihrosis, 
metastatic osteomyelitis of the spine, dia- 
betic <icidosis, coronary disease, and rup- 
tured appendicitis lie enijihasizes tlie 
iin])ort<ince of evaluating increase, de- 
crease or constancy in the se\erit\ of 
the tenderness as a fairly good clinical 
guide In discussing this jiaper, Simon- 
ton re\eals that tenderness over the mas- 
toid is often ])resent in iineumonia due 
to ])hienic nerve nutation, and may lie 
a hel])ful diagnostic sign. 

In reporting a rare case of acute aj)- 
])endicitis complicating pregnancy occur- 
ring m a female of 26 years who had a 
comjilete transposition of the viscera, 
Block and MichaeB'^'^ found that the 
pain was referred to the right lower 
(juadrant of tlie abdomen They state 


that Poe, in a study of 46 reported cases 
of appendicitis (insitus inversus vis- 
cerum) found the pain to be right sided 
in over one-half of the cases. Other 
cases associated with right-sided pain 
have been reported by Courtney, Sco- 
pinaro, and DePoe The authors are in 
accord with Kuntz who believes that in 
cases of appendicitis in transposition of 
the viscera referred phenomena ought to 
be localized on the right side, for even 
though the viscera are transposed their 
nerve supply remains the same. 

Lintgen and Fry^^s studied 30 pa- 
tients with acute pelvic inflammatory 
disease and 100 patients with acute ap- 
pendicitis to determine the diagnostic 
value of the sedimentation test In 90 
per cent of the 30 cases of pelvic in- 
flammation, the sedimentation of the ery- 
throcytes was more rapid (between 11 
and 40 mm ) than normal. In 52 per 
cent of the patients with acute appendi- 
citis, the rate was abnormal but not as 
rapid as in the pelvic infiammator} 
group. The} conclude that the test can 
be depended upon to differentiate be- 
tween these 2 conditions 

Contraction of the abductors as a new 
sign in appendicitis has been reported 
by Richet and Xetter The patient is 
placed on the back with mouth open, 
thighs half flexed, heels flat on the bed 
and knees touching, the muscular le 
laxation must he c()in])lete Placing a 
finger on the internal edge of each knee, 
one exerts a pressure directed from 
wuthin outw'arcl, tending to separate the 
knees one from the other and jiress 
them down watli their external surface 
on the bed. Mild ])ressine constant tind 
evenly applied on both sides must be 
used It does not produce pain. The 
sign was found in 40 ])er cent of the 
cases of acute appendicitis, of equal fre- 
c[uency in children and adults It w'as 
never found in other disorders of the 
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right side of the abdomen, although 
systematic search was made. 

After a review of the literature and 
clinical observations in their own prac- 
tice, Bustos and Lebron^®*^ state that 



1 — R( )tiU^Lnojj;i .tni made in l)tteni 
Lei. Idle calcdud ft'calith tan Lt seen 

h 111)4 111 tLe ii).»Iit ](»uei qiiadi.int \t tin 
lime tins film \\ii> iiia<k, tlieie was notliing 
in tile hmtcrv oi pln^u.il « vaiinnatinn to 
piiiiii tu trnulile in tlie appendi\ (Slul]e\ 

Sin Kei \ . ]\Ta> , l‘> nS ) 

tin- Riivsino bign is e>f no diagnostic 
value m apiK*ndicilis They report in 
delail 2 cases of intestinal disease, pre- 
senting the sign although the appendix 
had been removed 

While acute appendicitis is generally 
legarded as being outside the field of 
radiology, Overend^®^ stresses the im- 


trointestinal radiology has failed to keep 
pace with technical developments. 

The roentogenological aspects of ap- 
pendix examination are discussed rela- 
tive to direct signs produced by intrinsic 
changes in the appendix and secondary 
changes of a morphological or functional 
nature referred to as indirect signs. Of 
the direct signs, luminal changes in the 
form of irregular narrowing, dilatation, 
or imperfect filling are the most im- 
portant Segmentation is of trivial im- 
portance as it may be due to active con- 
traction. Filling defects due to 
corproliths are also negligible. Stasis 
may be due to an organic cause, but it 



Fig 3 — The appendix as it api)t<iud after 
removal The fec.ilith shows as it piesnited 
at the time of operation ddie slit in the wall 
toward the mesoappeiuhx was made in remov- 
ing the fecahth tiom the appemlix lor e\ 
amination (Shelley Singeiv, Ma>, 1938 ) 


portance of plain roentgenograms in pre- 


venting diagnostic errors. The most also occurs in normal cases Nonvisual- 


valuable aid from radiology, however, ization may or may not have diagnostic 
comes in the proper study and evalua- value Many indirect signs have been 
tion of the chronic or recurrent cases, described as being due to chronic ap- 
The author feels that this phase of gas- pendicitis, but most of them must l)e 
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correlated with clinical findings. Local- 
ized tenderness over a visualized appen- 
dix is usually considered of definite 
value, but in the absence of such a 
shadow tenderness around the cecum 
may be significant. Demonstrable fixa- 
tion, kinking or malposition may all be 
due to adhesions from a previous attack 
and are important in the diagnosis. 

The importance of proper interpi-eta- 
tion of roentogenographic findings are 
emphasized by a case reported by Shel- 
ley. 1 62 The patient had definite roent- 
genologic evidence of a calcified fecalith 
in the appendix (Fig. 2) 4 months be- 
fore an operation for acute perforated 
appendicitis was done. Had this finding 
been properly interpreted the patient 
would have been saved the suffering 
which nearly cost him his life. Appear- 
ance of appendix (Fig. 3) should be 
correlated with the roentgenogram. 

Differential Diagnosis — Conditions 
producing alidominal pain which may 
simulate appendicitis have been arranged 
into 7 well-defined groups by Heyd.^®'^ 
He has further tabulated the conditions 
iindei each grou|) as follows: 

I (’onditions of tlic nut-Tube 

1 ( lastioduodcnal ulceration 

2 (fholetystitis and pcincreatitis 

3 Neoplasm of the euluiu particulaily 
of the ceeuin, and ascending colon. 

4 '\cute imscMitciic adenitis 

5 Meekers diverticulitis 

(t Intestinal obslnictiun 

7 1 1 \ pel plastic tubercuhtsii, of the 
cecum 

S Regional ilcitis 

h Ulcerative colitis 

10 Spastic colitis 

11 Chronic constipation 

12 Intussusception 

13 Divei ticulitis. 

14 Mesenteric vascular occlusion 

II Conditions Having Etiologic Origin 

from the Gut-Tube, but with the Major 

Pathologic Condition in Other Areas or 

Organs 

1. Subphrcnic abscess 


2. Septic pylephlebitis. 

3 Retroperitoneal phlegmon. 

4. Perinephritic abscess. 

5 Hepatic abscess. 

6 Amebiasis. 

III. Conditions Arising from the Retroperi- 
toneal Tissues. 

1. Acute hematogenous infection of the 
kidney. 

2. Nephrolethiasis 

3. Renal neoplasm 

4. Nephroptosis (HietFs crisis). 

5. Ureteral calculus or stricture 

6. Perinephritic abscess. 

7. Retroperitoneal neoplasm, such as 
lymphosarcoma 

8 Right-sided pyelitis in children and 
women. 

IV Conditions, Primarily Thoracic, with 
Symptoms of Referred Pain 
1. Pneumonia. 

2 Pleurisy. 

3. Chronic tuberculosis of the lung 

4. Cardiac Disease. 

S Intercostal neuralgia 

V Conditions Arising from Disease of the 
Peritoneum and Pelvis. 

1. Tuberculous peritonitis. 

2 Tubal disease. 

3 Ovarian cysts 

4 Ectopic gestation 

5 Pneumococcus peritonitis 
C) Torsion of omentum 

7 Gangrene of appendices epipluicac. 

8 Pelvic allergy. 

VI Londitioiis Arising fu)in Cerebrospinal 
Disease. 

1. Tabes dorsalis 

2. Spinal tumor 

3 Incipient meningitis 

4 Brain tumor 

VI 1. General Systemic londitions <ir Remutc 
Disease 

1. Sepsis, infarcts of the spleen, etc 

2 Lead poisoning 

3 Incipient diabetic coma 

4 Uremia 

5. Visceral manifestations, such as ery- 
tliema exudative and angioneuiotic edema 

6 Acute follicular tonsillitis. 

7 Herpes zoster. 

8. Peritonisnius. 

He further states that conditions most 
frequently mistaken for acute appendici- 



814 


SURGERY 


tis are iiisidioub perforation of gastric or 
duodenal ulcers, particularly the latter; 
atypical attacks of biliary colic, central 
pneumonia, diaphragmatic pleurisy, pen- 
nephntic abscess, ectopic gestation, and 
hemorrhagic cysts of the ovary, and ure- 
teral calculus of the right side. 

The transformation of cyclic pain to 
continuous fixed pain is suggestive of 
slow -ulcer perforation and due to drain- 
age down the right paracolonic fossa 
The maximum pam and tenderness may 
he m the right iliac fossa With a cen- 
tral pneumonia, the disturbance of the 
pulse rate and res]:)iration rate in propor- 
tion to temperature is an important diag- 
nostic feature To tins we may add the 
pla>ing of alae nasae and expiratory 
grunt 

The jielvic conditions which simulate 
(i])])en(hcitis ha\e lieen re\iew'ed 1)\ 
[h*att The importance of tracing the 
course of the disease upwaifl from tlie 
luethra, ceiwix aiul adenaxae In a caie- 
tiil history will be ot taliu* in distinguish- 
ing' gonorrheal intectioiis from ap])en(Iici- 
tis \\ ith unruptiired ecto])ic ])regnanc\ 
the bistoiw ot menstrua! irreguhuitv ac- 
u)mpanie<I in xagiiial bleeding is impoi- 
tant He h<is stiessed tlu‘ im])ortance ot 
<listinguishing lietween the olistnutne 
<iiid mfl<unmator\ t\pes of apjienduitis 
in (iittercaUiating ])<Lin of jielvic origin 

( ollins^^*’' stiessed the importance of 
considering the |)ossil)ilit\ of niesentenc 
1\ m])licidenitis when making a preopera- 
tne diagnosis of apjiendicitis in adoles- 
cents He found this condition m 43 (2 
per cent) of 2140 ap])endectoniies, 26 
( 60 :? ])er cent ) of these wxn*e m females. 
Season seemed important in his study, 
37 cases (87.5 per cent) occurred be- 
tw'een November and April, the greatest 
number in January Throat culture taken 
in o9 cases showed Streptococcus hemo- 
lyticus in 37 (90.5 per cent). In the 
series, 35 (81 4 per cent) had a recent 


sore throat or attack of tonsillitis. It wras 
found important in the postoperative 
treatment to eliminate foci of infection in 
the nasopharynx to ensure a permanent 
cure. 

Some interesting studies on lymphatic 
drainage from the ileocecal region w^ere 
made by Klein Ry injecting 1 per 
cent indigo carmine into the siibserosa 
of the lower part of the ileum (corre- 
sponding to the avascular space of 
Treves) he found the course w^as from 
left to right into the satellite nodes of the 
ileocecal region The lymphatics of the 
appendix are not independent of those 
of the cecum, w'hich has 2 sets, 1 emerg- 
ing from the anterior wall and the 
other from the posterior wall, both run 
tow’ard the ileocecal A numher of I\in- 
phatio glands are found in the ileocecal 
angle that dram the ajipendix, the cecum, 
and tlie lowermost small sc^gment of 
ileum ddiese diam <dong thc^ mesenteric 
arteiw, em])tMng into thc^ cliaiii neai the 
third ])ort}()n of tlu‘ duodcMnim 

\ccoi(Iing to Klein, nons|)crilic mescii- 
tcM'K adenitis is duidc^d into 3 t\pc‘s ac- 
coiding to s\mi)toinatolog\ 1 1 k‘ Inst 
group is i!h‘ least common and occuis in 
childrc'i) horn () to 12 \cmis 1 1u‘ onsc‘l 
is suddcMi with Ingli f(W(‘i, maikc^d tox- 
emia. <ui(l a high blood count, the* facc‘ is 
fiushed, ])ulsc‘ Ta])Hl, and throat congested 
and inflamed riu* .ibdomen is distcaidtsl 
and tender throughout, esjKx i<ill\ m thc‘ 
right iliac fossa \\ lu‘ii o])C‘rat(‘(l upon, 
the whole intestinal tract, |)articulail\ lhc‘ 
small intestine, is thickenecl, c‘\tienu‘l\ 
red, and the mesc^nteric glands <iic pink 
Ihe second t\pc is most common and is 
often mistaken for appendicitis How- 
ever, the tender point in the riglit iliac 
fossa is at a higher level than in appen- 
dicitis and is internal to Mclhinuw’s 
point; and wTen the ])atient is turnecl on 
the left side the tender area is shifted to 
the left and is absent on the right. This 
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one bign when present has always differ- 
entiated mesenteric adenitis from ap- 
pendicitis. The third type of mesenteric 
adenitis gives the same history as the 
second, but examination of the abdomen 
discloses that whereas the tenderness can 
be shifted from right to left by change of 
position, tenderness persists over the 
cecum. This type cannot always be dif- 
ferentiated from a pathological process 
which involves the appendix. 

The differential diagnosis of acute ab- 
dominal syndromes should include tor- 
sion of the great omentum because this 
lesion occurs more frequently than is 
generally believed Mauro^^'^ found that 
m 50 per cent of the cases it was confused 
with appendicitis. He reports 2 rare 
cases of intra-abdommal torsion of the 
great omentum c(jmplicated by acute ap- 
])endicitis and intestinal volvolus. 

In a review of 42 cases of torsion of 
the aj^pendices e])iplocia, Kiske^^^^ found 
that appendicitis was the most frequent 
mistake in diagnosis There was nothing 
characteristic in the jiain unless the 
twisted api)endi\ e])iploicae was on the 
left side 

Appendicitis m Childhood — As a 
lesult of the r<ipidit\ with which appen- 
dicitis de\c‘l()])s. the difficulty in diag- 
nosis, the short omentum, and other fac- 
tors, ap])endicitis m childhood and m- 
fanc\ has carried a rather high mortality, 
h'or this reason numerous studies haye 
lecently been com])leted attempting to 
ey^aluate various types of treatment in 
these cases 

Deayer <iii(l .Martin^ studied 235 
casc‘s of acute appendicitis m children 
covering a 7-year period The general 
mortality was 4 26 per cent and the mor- 
tality for children 5 }ears of age and 
under was 5 5 jier cent The last 4 years 
of the study shows a reduction m the 
mortality which corresponds to a clear- 
cut difference in the operative proce- 


dures and postoperative treatment. In 
the entire series the mortality in perfora- 
tion cases was reduced from 16.3 to 6 5 
per cent, while the percentage of per- 
foration cases remained unchanged. In 
children under 6 the mortality fell from 
33.3 to 17 6 per cent. This mortality fig- 
ure was obtained in the face of a greatly 
increased number of perforations, 85 per 
cent as compared with 46.2 per cent for 
the first period. The increasing use of 
the McBurney incision in preference to 
the right rectus incision was thought to 
be a factor responsible for this reduction 
in mortality. The appendix should always 
be removed, except in the localized ab- 
scess group. The only cases of peri- 
tonitis in w^hich the appendix w^as not 
removed died, as w^as expected Drainage 
was used only in the presence of gross 
septic or fecal contamination, or w^hen 
exudate existed m the cecum, ileum or 
parietal peritoneum When drains were 
used, they were used freely , a soft tube 
in the pelvis, 1 or 2 cigarette drains to 
the cecum and lateral gutter Postopera- 
tive obstruction yyas minimized by plac- 
ing a soft rubber cofferdam in such a 
position that the terminal ileum could 
not become adherent to the appendiceal 
bed In 4 cases cecostomy through the 
cippendiceal stump yyas done. Most pa- 
tients were operated immediately after 
admission, however, in a few extremely 
ill cases the conservative treatment was 
tried for 12 hours, if imiirovement yyas 
noted it was continued, othervMse opera- 
tion yvas performed In the abscess group 
benefit yyas deny^d from expectant treat- 
ment and the extraperitoneal route of 
(hainage was used if possible. 

The postoperative complications are 
listed as Intestinal olistruction, 4; fecal 
fistula, 1 , transient fecal fistula, 3 , sec- 
ondary abscess, 2; wound infection, 6, 
pneumonia, 3 ; bronchitis, 2 , otitis media, 
bilateral, 1 , acute tonsillitis, 1 , abscess, 
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1* The cause of death m 10 cases was: 
Peritonitis, 5 ; secondary abscess followed 
by peritonitis, 1 ; intestinal obstruction, 
2; intestinal obstruction and peritonitis, 
1 ; pneumonia, 1 . 

Adams and Bancroft the 
results of treating all cases of acute ap- 
pendicitis in which there is evidence of 
perforation or extension by conservative 
means. Of 241 cases studied in children 
under 16 years, 110 were considered to 
have good evidence of extra-appendiceal 
extension when first seen All cases of 
advanced peritonitis were included unless 
proven not to be of appendiceal origin 
The treatment used may be briefly sum- 
marized . ( 1 } W’angensteen drainage 

with x-ray checkup to locate the tube. 
(2) Flat in bed (3j Hot applications 
in the form of stoops to the abdomen. 
(4) Codeine sulfate and phenobantol to 
control restlessness (5) J^hysiologic 
saline with 5 jier cent dextrose by con- 
tinuous intravenous diij), ^^0 to 100 cc 
per kg of body waught daiK as long as 
continuous drainage was used, moie 
fluids in summer oi wheie vomiting oi 
diarrhea had jirodiKed maiked loss In 
most cases response to treatment, i c , 
iall in temperature and ])ulsc‘ and im- 
pHoed geneial apjXMiance, was notcnl in 
4S hours 

In the 131 cases which weie treated 
In immediate appendectomy there was 1 
death due to anesthesia In the otlier 1 10 
cases treated coiiservativeU there w^u*c 5 
deaths, or a mortahtv of 4 5 per cent lu 
a group of 31 cases, 7 \ears and under, 
treated conservatively, there w^as only 1 
death (3 per cent mortaht\ ) An inter- 
val appendectomy was done in 94 cases 
There was little correlation between the 
operative findings and the microscopic 
pathological report The most difficult 
cases at operation were reported to have 
an inactive appendix. However, 70 per 
cent of all the deferred appendectomies 


had a report of acute appendicitis and 30 
per cent inactive. The average duration 
of fever in the conservative cases was 9.2 
days, and the average interval between 
the attack and the operation was 8.8 
weeks; the average hospital stay after 
interval operation was 9 1 days During 
the interval care 10 per cent, or 1 1 cases, 
had major exacerbations of symptoms. 
Certainly the general mortality rate of 
2 49 per cent, and the mortality rate of 
4 5 in complicated cases, w^arrants fur- 
ther observ^ations on this type of treat- 
ment in the young children 

A senes of 220 cases of acute appendi- 
citis in childhood with 6 deaths have been 
reviewed by Caldwell The general 
mortalit} was 2 7 per cent ; of 210 cases 
in which the McBunuw incision was used 
iheie were 4 deaths (mortahtv of 1 9 jier 
cent), while there wtue 2 (le<iths in the 
10 cases where d right rectus iiKisiou 
was used ( mortahtv 20 p(‘r cent ) t 
ation w<is (lone m all c.ises <is soon as 
possible, gelling the (lc‘h} di alion and 
acidosis (oiiliollcsl 1 Iu‘ ap|)(‘n(h\ was 
leinoved 7V/c uupo) taiii c of imikunj the 
Milhinu'v nuLsuDi hujlic} in ihildicn 
than in adults ns stnssed 4 he* leasoiis 
given aic* that iot«ition ol the colon is 
moie <ipt to l)(‘ mc'oiiipletc*, lic*iRc‘ tin* 
appeiidiv liighc*! , ,dso the* ditticult <i])- 
]K‘ndicc*s to leniovi* ,ih* the* i c‘t i oc (*( <il 
ones m which the* ti]) is tixc'd ,it the leva*! 
of the hejiatic flexure Smijile ligation 
and Ccirholi/atioii of the* sluinp aic* sudi- 
cient Theie was a tc‘ndcnc\ to use* less 
drams, and (3iily soft cigaic*ttc* diriins 
Diffuse or localized jientomtis was not 
111 Itself considered an indication for 
drainage, the peritoneum was dosed and 
the wound loosely packed In 15 cases 
secondary pelvic abscess developed, f)ut 
only 3 required surgical drainage 
Angel, et report 104 cases of 

acute appendicitis in children under 13 
years. Of these, 24 were 7 years or less, 
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the youngest was 3 years; 51 were fe- 
males, 53 males. The incidence was 
higher in the months of May, June, July, 
and August. Thirty-nine had cathartics 
given by the family or the family physi- 
cian. The average time elapsing before 
operation in the acute unruptured (69 
cases, 0 deaths) was 2.3 days, the gan- 
grenous unruptured (9 cases, 0 deaths) 
was 2 6 days ; and the ruptured, includ- 
ing both with abscess and peritonitis (34 
cases, 5 deaths, mortality 14 7 per cent) 
was 3.8 days Operation was recom- 
mended in all cases The McBurney 
incision was used in 102 cases; enteros- 
tomy was combined with appendectomy 
in 10 cases ; colostomy m 1 case. The 
colostomy was done in a case of rup- 
tured appendix associated with a sliding 
hernia Although the general mortality 
in these cases was only 4 7 per cent, the 
complicated perforated cases had a mor- 
tality of 14 7 per cent, which is much 
higher than reported for the conservative 
method 

A senes of 613 children treated for 
acute a])])en(hcitis and its complications 
\\ei(‘ studied In Miller and Turner 
The\ were dnided into 3 clinical groups 

(Iroiip 1— 329 cases whose histones 
<ind ])lp\sical findings revealed acute ap- 
])cn (licit IS before perforation. There was 
no niortaht}. All cases wau*e operated 
immediatelv, unless the infection was in 
the subsiding stage 

( iron]) 1 1 represents those cases show- 
ing localized inflammatoiy masses These 
weie cases of ixMd'oralion m which the 
defense mechanism was consideied ade- 
([uate Coiiseixatue treatment with in- 
terval appendectomy was considered the 
method of choice in treating these cases 
Increase m the size and spread of the 
abscess were evident m a few cases, and 
extrapentoneal drainage was done with 
a low mortality rate 


Group III comprises those cases of 
acute perforation lacking an adequate 
defense mechanism. They represent, 
pathologically, the obstruction type of 
appendicitis with a perforation of con- 
siderable size. The findings are gener- 
alized rather than localized, while the 
acute general tenderness and rigidity sug- 
gest a rapidly spreading peritonitis. The 
authors feel that surgical removal of the 
source of infection, adequate drainage, 
cecostomy is the method of choice for 
treating these cases. In 163 cases in this 
group there was a mortality of 22 7 
per cent. 

According to McCarthy and Ma- 
grath,!'^^ there are only 17 reported 
cases which have been operated upon 
for acute appendicitis alone in infants less 
than 1 year. This figure does not include 
a far greater number of cases in which 
the appendix was found m inguinal her- 
nias that have become strangulated or 
incarcerated. They report the case of an 
infant 8 months from whom a gan- 
grenous appendix perforated by a feca- 
hth was removed One pint of yellow 
pus was aspirated from the peritoneal 
cavity Recovery follow^ed They state 
that flexion of the right thigh on gentle 
palpation is a \aluable sign if the child’s 
attention is elsewhere occupied 

CampbelP"’‘» reports a case of acute 
perforatue appendicitis in a child 2 
months old The perforation occurred in 
a hernial sac Otieration w'as followed 
by recover} . 

Treatment — It is more or less genei- 
ally conceded that immediate operation 
IS the treatment of choice for acute ap- 
pendicitis before perforation and perito- 
nitis have developed For the advanced 
pathological state, there is a division of 
thought ; some feel that conservative or 
Ochsner treatment should be followed 
awaiting localization or resolution, while 
others feel that an immediate appendec- 
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tomy should be done. Some form of 
serum therapy may be advantageous, 
although 3t IS not generally used in this 
country. The question of surgical drain- 
age of abscesses versus delay awaiting 
absorption is also controversial at the 
present time 

Immediate Operation — On the basis 
of 929 cases w'lth a mortality of 1 2 per 
cent over a period of 3 years (1930- 
1933), IMargottmU'^ advocates imme- 
diate operation m every stage of the proc- 
ess, at any time, day or night, barring 
special general considerations The sta- 
tistical material comprises (a) 748 
cases of acute appendicitis with a mor- 
tality of 0 13 per cent, (b) 87 cases of 
circumscribed peritonitis with mortality 
of 2 3 per cent, and (r) 94 cases of dif- 
fuse peritonitis with mortality of 8 6 i>er 
cent Me feels that immediate interven- 
tion in acute appendicitis not only re- 
duces the mortalit\, but is also the Iiest 
means of preventing complications, espe- 
tidllv jjentonitis If circuniscrihed ])en- 
tonitis IS alread) present, inteiwention 
])ie\ents its dilTusion and in diffuse peri- 
tonitis It Is the onl\ inetUis of ])re\enting 
ileus d'he matCTia! is homogeneous in 
that ceitain piinciples weie followed, ex- 
cept m the uncomplicated acute and a 
\eiy few j)entonitis cxises , immediate 
o])eration. diainage, remo\al of the a])- 
!)eiidix and burial of the stuni]) wdierever 
possible 

S])mal anesthesia was the anesthetic of 
choice, except in a few cases of peritonitis 
where local was emphwed Kther was 
used for children under 16 years. A 
McBurney incision was used in all cases 
The appendix was removed in all but 4 
cases, 3 large abscesses, and 1 case in 
precarious general conditions. Drainage 
a la Mikulicz was used, adapting the 
number and size of the drains to the case. 
The abdominal wound was closed loosely 
or not at all. When the wall was closed 


without drainage, the peritoneal cavity 
was lavaged with colloidal silver In a 
few cases of ichorous peritonitis anti- 
gangrenous serum w^as used to advan- 
tage, locally as well as by intramuscular 
injection 

Horsley^ is strongly in favor of im- 
mediate operation, and removal of the 
appendix in every case of acute appendi- 
citis, abscess or not. He reports 494 
cases of acute appendicitis with 3 deaths 
(0 607 per cent), 100 cases of acute 
appendicitis with peritonitis with 2 deaths 
{2 per cent), giving total mortality of 
0 842 per cent excluding the chronic and 
subacute cases. In no case did they fail 
to remove the ap])endi\ The routine 
procedures at his clinic arc 

1 Immediate operation for ticute 
ap])cn(licitis, as soon as the diagnosis is 
made, no matter what the stage of the 
disease 

2 McBurney incision, gentk‘ han- 
dling of the tissues and alw<i\s rc‘mo\,iI 
of tlu‘ ap])(‘n(li\ Remo\<il ol tlu^ tijijien- 
div oliMousl) s<i\es moil)i(hl\, tind lios- 
])ita! e\])ense, .md r(‘(hKes nioitalit\ ratt‘ 

3 Suction apparatus instt‘a(l ot 
si)onging Sponging pu‘ss(‘s si'psis into 
tlu‘ aieoKir tissiK‘ d'his is a \(*i\ iin])oi- 
t<mt point on texhnu If \ on sponge ila* 
pus out with <L g<m/c* on a s])onge holdta . 
\ou get out sonu' ])Us hut \ on also mas- 
sage soin(‘ of It into tlu‘ i (‘t i open PoikmI 
tissues 

4 Physiologic rest of the affected 
colon and cecum, hv avoiding piocto 
clysis and hv administering mtiaveiioiis 
dextrose or dextrose in salt solution, <ind 
using Jutte tube r>r Levine tube into the 
stomach , also using a mimnnim of drain- 
age. Proctoclysis defeats the purpose, 
since it not only distends the colon and 
cecum, tends to create jieristalsis, but, 
because the right side of the colon is the 
chief absorptive area, it ])uts additional 
stress at the inflamed site. 
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5 Simple treatment of the stumps 
of the appendix, merely ligating and 
bringing a tag of peritoneum covered fat 
to protect the stump from the drainage 
tube. 

In a stud} of 252 consecutive cases of 
acute perforated appendicitis, McClure 
and Altemeier^”'" report a mortality of 
0 per cent for 35 cases of early perfora- 
tion with local peritonitis, 4 2 per cent 
for 117 cases complicated In circum- 
scribed abscess ,215 ])er cent for 65 cases 
of acute spieading or generalized peri- 
tonitis , and 46 6 ])er cent for 15 cases of 
both acute geneiali/ed jientoiiitis and 
abscess formation The total mortalit} 
for this senes was 10 4 ]3er cent All 
cases were o])erate(l immediatel} after the 
diagnosis of acute appendicitis was made 
regardless of the duration of the synij)- 
toms, unless the patient was moribund 
Intravenous glucose and saline was 
used, ])reo])erati\ ely as recjuiied 4 he 
a])])endix was removed m ever) instance 
where it was felt that the patient’s con- 
dition would stand it Ligation and 
inversion of the stump was done in all 
but 51 cases (23 abscess— 2 deaths, 4 
local peritonitis, 2 abscesses and general 
peritonitis — 2 deaths) where simple liga- 
tion was done. In 19 cases the appendix 


w’as not removed* 17 abscess — 1 death; 
2 general peritonitis — 2 deaths. They 
state that the mortality rate in the pa- 
tients in whom the appendix w^as not 
removed was 15.8 per cent compared to 
9 99 per cent for the cases in wdnch it 
was removed, and the patients in w*hom 
It was not removed w^ere much more ill. 
All cases were drained with 1 to 3 cigar- 
ette drains, usually through the original 
incision 

A comparison of the mortalit} rate in 
relation to the tvpe of incision used is of 
value. Table X. Although the series is 
small. It shows rather conclusive!}, as 
do other statistics, that the McBurney 
incision IS the incision of choice in acute 
appendicitis, ruptured or unruptured, 
and at an} age 

Xassaid”'^ IS in accord that all early 
cases demand immediate operation with 
removal of the a])i)endix if safe and pos- 
sible to do so W'hen the appendix forms 
])art of the abscess wall, it must be deter- 
mined if it can l)e removed without 
bieaking into the iieritoneal cavity If 
there is much infection simple ligation of 
the slum]) is all that is necessary l\irse- 
stnng sutures in tlie thickened inflamed 
cecum may cause sloughing The wound 
is to be left complete!} ojHm in all badly 
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infected cases. Drains should be accu- 
rately placed. A dressed tube into the 
bottom of the pelvis, plain or iodoform 
gauze is used to keep the tube in place 
and the wound open. 

His postoperaHve treatment is the 
same as advocated by most men, i. e., 
morphine for comfort, liquids by mouth 
after restoration of bowel tone, Wan- 
gensteen drainage, continuous intra- 
venous glucose solution, hypodermo- 
clysis, blood transfusions. 

However, Nassau feels that in a small 
group of cases of ruptured appendicitis 
delay in operation is a wiser and safer 
procedure. In these cases the Ochsner 
treatment is used for localization and the 
abscess is drained at a later date. In a 
recent survey, localization of the abscess 
m the pelvis occurred in 18 cases; inci- 
sion and drainage b> rectum resulted in 
17 recoveries and 1 death. 

Kennedy^®^ takes a \er\ ladical stand 
in regards to the treatment of the pei i- 
tonitic abdomen. He operates during the 
first hour, irrespective of time or extent 
of involvement, doing raduul .suiger>. 
removing tlie distal infecting source, ex- 
posing the full extent of the iieritumtic 
area by intestinal evisceration, bieaking 
up adhesions and flushing the abdomeiis 
in tliose cases of difltise peritonitis that 
liav e a great amount of pns He does not 
flush an_\ abdomen that is not dift'uselv 
peritomtic and demonstrated as such ex- 
cept tile frank perforations No dram 
other than the coffer dam gauze is used, 
and It is used with the idea of physical 
mechanics. He takes the position that it 
IS the complications of peritonitis, namely, 
partial or complete intestinal obstruction, 
distal abscess, and retroperitoneal infec- 
tions, which are the causes of the final 
and fatal dose of toxins and not the 
peritonitis. He states, “The death rate 
from postoperative complications inci- 
dent to feeble primary surgery is much 


greater than would have been the out- 
come if no surgery had been done.” 

Delayed Operation — In current lit- 
erature, many surgeons are practicing 
and advocating the delayed or Ochsner 
type of treatment for the cases of per- 
forated appendicitis and its complications. 
The rationale of this treatment is based 
upon the fact that a natural protective 
mechanism exists within the abdomen 
which, if left undisturbed, will usually 
result in resolution or localization of 
the appendiceal peritonitis. 

Bower^®^ has stressed the responsibil- 
ity of the members of the surgical staff, 
from the chief, associates and interne’s 
standpoint. He feels that spreading ])en- 
tonitis complicating appendicitis reciuires 
a preoperative consultation with the chief 
and a recording of the findings as well as 
the opinion of the chief W itli jiroper 
co-operation of all mcm1)el^. the moital- 
ily of this \erinus condition may be le- 
duced In a stiuK of moiuility slatistus 
from 2573 t.ises rif spie,iding pm itoiiilis 
due to a perforated a])peiidi\ aii.uiged in 
24-hour giou]!-,. It was found that ihe 
mortalitv rate iiui eases with eatli 21 
hours up to the fifth da_v , then theie is .i 
shglit deehne on tlie sixth d.iv , followed 
l>v a maike<I (hop on the ■^evl iilli (lav It 
Is suggested that immunitv plav s <i role 
111 the recoveip of tliese ]i,itieiits In ,i 
study of 31 eases operated uixm, 61 f>5 
hours after the omset of the- svmiitoms, 
there was a mortality late of 19 35 ])ei 
cent; while m a .senes of 35 cases opei- 
ated upon 184(8 hours after flie onset of 
symptoms, there was a mortality of 5 71 
per cent. Both of these groujis received 
perfringens antitoxin. 

According to Gardner.i®- “the (lela>ed 
form of operative treatment in appendi- 
ceal peritonitis is based on sound physio- 
logic and surgical principles It is 
indicated in all forms of appendiceal 
peritonitis regardless of age except in the 
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TABLE XI 

Incidence of Choice of Therapeutic Procedure by Years 


Year 

Group I 
Simple 
Acute 
Appen- 
dicitis 

Group II 

Abscess 

Group III 

Diffuse Peritonitis 

Immediate 

Operation 

Conservative 
Treatment Begun 

Immediate 

Operation 

. 1 

Conservative 
Treatment Begun 

Immedi- 

ate 

Opera- 

tion 

Operation 

No 

Opera- 

tion 

Operation 

No 

Opera- 

tion 

F orced 

Elec- 

tive 

Elec- 

tive 

1 Forced 

Forced 

Elec- 

tive 

Elec- 

tive 

Forced 

1933. . 

202 

2 

39 

3 

i 2 

0 

0 

9 

4 

2 

1 

1934 

128 

0 1 

25 

7 

1 1 

3 

0 

6 

1 

3 

1 

1935 

164 

0 

23 

3 

' 3 

3 

0 

4 

1 

3 

0 

1936 

148 

0 

8 

1 

6 

22 

0 

4 

0 

5 

3 

1937 . 

187 

1 

3 

1 

5 

20 

0 

7 

0 

4 

1 

Totals 

829 i 
1 

3 

98 

15 

17 

48 

0 

30 

6 

17 

6 


(Coiiitesy, Annals of Surgeiy, November, 1938) 


presence of early perforation with wide- 
.spreacl signs of peritonitis Management 
of the treatment requires absolute rest 
oi the intestinal tracts maintenance of 
an adequate fluid, mineral, and colon 
intake by routes other than the intestinal 
tract, and careful observation for evi- 
dence of continued spread of a peritonitis 
f>i rupture of an aliscess, in uluch case 
nnniediat(‘ o])erati()n lieconies necessary 
'Tin selection of casts foi (lela\ed or im- 
mediate operation ait* dependent upon 
individual evaluation, historv, ph\ sical 
and lalioratory findings, time while arbi- 
tral il\ set at 4(S hoius after thc^ onset of 
symptoms cannot be used m all cases If 
after <areful evaluation of all diagnostic 
methods there exists doubt as to whether 
the ap])endix lias rujitured or nut, an 
immediate oijeration is done The jirac- 
tice of immediate operalujn on all chil- 
dren has ])roven unsatisfactoiw , m the 
future conservative therapy will be tried. 

A compans(ai of 2 groujis r)f jiatients 
treated at diiTerent tunes shows a definite 
improvement m mortality rate by delayed 
treatment In a senes of 122 patients 
observed from 1930-1934, when delayed 
operation was used only occasionally, the 
mortality rate was 18 per cent. From 


1934 to 1937, when 126 cases were 
treated, delayed operation being used in 
all cases when indicated, there was a 
mortality rate of 8.7 per cent The reduc- 
tion was accomplished mainly m the 
local peritonitis and abscess cases. The 
mortality dropped from 10 per cent to 
5 per cent and from 14.3 per cent to 
4 2 per cent respectively in these pa- 
tients He attributes the failure of re- 
ducing the mortality in the general peri- 
tonitis group to the fact that all children 
with diffuse peritonitis were treated by 
immediate operation in both senes 

The complication incidence m survi- 
vors of delayed operation was 5 per cent 
and of immediate operation 20 per cent. 
The average period of hospitalization 
under the conservative regime was 16 
days, and in the immediate operation 
group 26 days 

Gardner summarizes by stating, ‘'The 
reduction in mortality, incidence of com- 
plication, and duration of hospitalization 
in patients with appendiceal peritonitis^ 
treated by delayed operation justifies the 
more widely accepted use of this form 
of treatment.'' 

Analyzing 1069 cases of acute appen- 
dicitis during a 5-year period (1933- 
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TABLE XII 

Mortality and Morbidity Following Various Therapeutic Procedures 


Number of Cases 
Complications per Patient 
Deaths 
Mortality 


Number of Cases 
Average Days in Hospital 
Average Days of Fe\ er 
Per Cent of Cases Discharged with Fe\er 
Average Da\ s of Drainage Know n 
Per Cent ot Cases in Which Date ot Termina- 
tion ol Drainage Is Unknown 


Immediate 

Operation 

Conservative Treatment 
Begun 



Operation 

No 

Forced 

Elective 



Operation 



Elective 

Forced 



Dat 

a on Tota 

Cases 


3 

98 

15 

17 

48 

1 66 

0 63 

0 60 

0 94 

0 

1 

4 

3 

1 

0 

33 3% 

4 0% 

20.0% 

5 9% 

0 0% 


Dat 

a on*Livin 

? Cashes 


2 

94 

12 

16 

48 

32 

' 19 5 

30 6 

27 8 

11 9 

2 ^ 

17 7 

25 2 

25 8 

9 

00 

46 9 

16 6 

seo 

: 31 2 

28 5 

20 1 

22 2 

41 3 

0 

50 0 

76 S 

58 3 

75 0 

0.0 


(Courtesy, Annals of Siir^er), Xoxenibei ) 


1937), Lehman and tound 

that the infection had sjiread beyond the 
ai)])endix in 240 cases, of these 181 
were diai^nosed as intra])entoneaI ah 
scess. The cases ha\e lieen tabulated 
under 5 programs of treatment in cases 
of extraperitonetil mvohement 

( 1 ) Immediate ( )])er<ition h'orced- 
( ases are induded uiuU*r this heading in 
which immediate oiieration was decided 
upon, not becMuse of the stage of the 
abscess or the accejited cuirent practice, 
but because of unmistakable indications 
for surgical mterventioii (2) Immedi- 
ate ojieration hdectue operations were 
{lerformed, on the basis of what were 
considered established surgical jinnci- 
jdes In the abscess group the\ repre- 
sent cases ])resenting well-localized 
masses of some days’ standing (3) 
Conservative treatment begun . Opera- 
tion Elective — In this group are in- 
cluded cases presenting marked sepsis 
and evidence of incomplete localization 
of abscess, which, after a few days of 
conservative treatment, showed dimin- 


ished se])sis and a sliar])l\ localized 
mass and were then operated u])on as a 
matter of ])rmci])le (4) C'oiiservative 
tieatment l)egun ( )])erati()n Ihirccd--* 
This grou]) includes cases jireseiiling on 
admission cwidence of eitliei <i well- 
looali/ed or <i poorl\ loc<d]/e(l abscess 
Under conseiwative treatment the coiiise 
of the disease took an uiihu oi able dircu- 
tioii, and operation seemed mdualed on 
uiKpiestioned surgic\d ])riiieiples These 
indications included acute intestinal ob- 
struction, giowth m si/e of the abscess, 
and thrc‘ateiied ])erfoiMtion of an abscess 
into the alxlomnial wall or the rectum, 
usuall} accompanied In increasing signs 
of sepsis (5) Uonseiw ati\ e tieatment 
begun No operation — The cases m this 
group fulfill the requirements for the 
diagnosis of abscess or diffuse peiiton- 
itis and in none was operation j^er" 
formed before discharge. The change in 
preferential method of treating abscess, 
from immediate operation in w^ell-local- 
ized cases or elective, delayed operation 
in those poorly localized, to nonoperative 
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TABLE XIII 

Results Following the Initiation of Conservative Treatment with Successful and 
Unsuccessful Groups Combined, as Compared to Results Following 
All Elective Operations 



Conservative T reatment . 
No Operation and 
Operation Forced 
(Combined Columns 

4 and 5, Table ) 

Elective Operation. 
Immediate and Late 
Combined Columns( 

2 and 3, Table ) 


Data on T 

otal Cases 

Number of Cases 

65 

113 

Complications per Patient 

0 25 

0.63 

Deaths 

1 

7 

Mortality 

15% 

6.2% 


Data on I. 

/ivmg Cases 

Number of Cases 

64 

106 

Average Days in Hospital 

15 8 

10 7 

Average Days of Fever 

13 2 

15 9 

Per Cent of Cases Discharged with Fever 

37 5 

45 3 

Average Days of Drainage Known 

Per Cent of Cases in Which Date of Termina- 

10 3 

20 3 

tion of Drainage Is Unknown 

18 7 

83,9 


(Courtesy, Annals of Surgery, No\ember, 1938 ) 


treatment in all cases if possible, forms 
the chief liasis of comparison in this 
^tiidy ('Fable XI) It is seen that dur- 
in.i; tlie \ears 1933-1935, only 22 3 per 

cent of al)scess cases v\ere Heated hy 
u)nser\ <iti\ e ineasiiies and only 6 ])er 
ccMit \\ei(‘ cained thioii^li without o])era- 
lion Ih contrast, in tlie \ t‘<irs 1936-37 
in (S3 3 ])er c‘(‘nt of the abscesses con- 
sc‘r\ati\e tieatinent v\as startc‘d and 65 
|)C‘r cent were earned ihiou^li without 
oiieration ddirou^hoiit the 5-\ear period 
tlu‘ ])ieferred immediate treatment was 
iiono{)(‘i ati \ c* in diffuse jieritointis, and 
dcwhitions have been the lesult of (haj^- 
nostic (hlliciilties The mort<dity and 
moi))id]t\ follow in<^ the various thera- 
])enlic ])roceduies are best sc^eii in 
h\al)!e \ I] 

\ conijilete estimation of the results 
of the conservative must coni])are the 
comliined results of successful and un- 
successful conservative with those of all 
elective operations. Such a comparison 
(Table XIIJ) reveals that the elective 


group suffers over twice as many com- 
plications as the combined nonoperative 
and forced delayed operative groups, re- 
mains in the hospital about one-third 
more days, is febrile almost 25 tier cent 
longer, and drains practically twice as 
lon^ The fact that the mortality is over 
4 times <is great m the elective groii]) 
<is in the conservative group must not 
l)c accepted too confidently, since the 
ratio of difference to standard error is 
just below 2 hare is essential m using 
the conservative treatment in children 
and old people. Although the percentage 
of jiatients who letiirned for an interval 
ap])endectom\ was small for both the 
surgically drained abscess and the nou- 
surgical drainage, there was no mort<dity 
and the average hospital stay was 8 1 
(la>s. 

holler m discussing this ])aper states 
tliat for 10 years they have practiced 
coiivservative treatment for the peritonitis 
group, operating only if the patient does 
not improve or if an abscess develops 
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During the past 3 years the patients 
with abscess have been observed for a 
longer time before operation* He feels 
that distinction must be made between 
the appendiceal abscess and the large 
pelvic collections which develop after 
the conservative treatment of the dif- 
fuse peritonitis group, m the latter sur- 
gical drainage is indicated. 

The same conservative treatment of 
right lower abdominal masses has been 
practiced for 3 years by Orr. Drainage 
was done only for full-blown abscess. 
About 50 per cent of the cases got well 
and went home without operation. He 
feels that distention is the crux of the 
situation in distinguishing between the 
type of therapy to use Those cases in 
which the disease is confined to the ap- 
pendix and those that have ruptured and 
have no distention are operated at once 
Those with masses and those with dis- 
tention due to peritonitis are treated 
conservatively 

Graham states that their management 
coincides with that outlined by Lehman 
.ind Parker, and about GO per cent of 
cases were discharged without opera- 
tion He ad\ises surgical drainage for 
the fnll-lj]owii abscess 

The conseivatne treatment of ajjpen- 
diceal abscess has been followed b\ 
Wangensteen since PGl He is cautious 
concerning the piolonged tieatment of 
abscesses whicli continue to be laige The 
danger being intraperituiieal lupture and 
hemorrhage from erosion of large blood 
vessels by the abscess. The subsidence 
of fever and decrease in the size of the 
abscess are signs which indicate that it 
IS safe to pursue a conservative regime. 

The dangerous efifect of teaching con- 
servative therapy and its influence upon 
the general practitioner has been empha- 
sized by Whipple and Lilienthal. 

Serum Therapy— Altenk^mp'^^^ has 
treated cases of perforated appendicitis 


by an antitoxic and antibacterial cattle 
serum manufactured by Sachsische, Ser- 
umwerke, Doesden. An initial dose of 
50 cc., one-half mtrapentoneal and one- 
half intramuscular, is given at the opera- 
tion. An original dose of 75 cc* or more 
may be used m severe cases, and the 
original dose may be repeated on days 
following the operation by either or both 
routes. Appendectomy to remove the 
source of infection was done m all cases. 
Besides the reduction in mortality and 
the duration of the disease, there has 
been a marked improvement m the post- 
operative appearance and action of the 
patient. Comparative studies on similar 
cases m the years 1930-1932 showed 299 
cases of acute appendicitis with 55 per- 
forations and 16 deaths, while in the 
years 1934 to 1936, when serum was 
used, there weie 393 cases of acute 
ap])endicitis with 66 perforations and 
only 4 (l(‘aths Ana])hvlactic reactions 
were not encountered, erythemas were 
noted on the sevcmtli (la> but not con- 
sidered significant 

iXccording to Lagi<i(k‘H the experi- 
ences with iieritonitis s(‘ium in general 
have been favorable. In the <S years be- 
tween 1928 and LH5, 13S of cS]7 pa- 
tients with a])])endicitis h<i(l perforations 
and showxxl beginning or far advanced 
peritonitis, 27 (20 ]>er cent) of these 
died From 193() to 1937, 214 w^re 
operated upon, 49 had ])erforations and 
only 2 (4 pei cent ) died One of these 
was a 78-year-old man who died of 
marasmus 4 weeks after the o]3eration 
He usually gives 3 doses of 25 cc foi 
2 or 3 days; the first dose being intra- 
peritoneal and subsequent doses niliai- 
muscular. Only in very severe cases aie 
6 injections given. He noticed rapid ol)- 
jective and subjective improvement in 
the postoperative course The serum of 
the Swiss Serum Institute is preferred 
as it is a bovine serum and is mixed 
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with serum antagnostic to the colon 
bacillus and the gas bacillus. 

In this country, Bower^®^ has been 
interested in the use of perfringens anti- 
toxin in the treatment of perforated 
appendix with spreading peritonitis. Be- 
lieving that patients who recover from 
peritonitis develop antibodies in their 
sera, they have studied cases treated 
with lyophilized convalescent serum. 
The results are to be published. 

Drainage — Babcock^^^ has stressed 
the inefficiency of abdominal drainage, 
the possibility of pelvic drains fixing 
infection in the pelvis leading to secon- 
dary pelvic abscess, the danger of drains 
between intestinal coils; the indications 
for gauze drains with the danger of too 
early and too late removal of these 
drains, and the possible allergic reac- 
tions in certain individuals to rubber 
and iodoform He has used large caliber 
(2 to 8 cm ) glass tubes of varying 
lengths for 2-stage drainage of the gall 
bladder and appendiceal abscesses With 
the appendiceal abscess, which cannot 
be drained laterally or extraperitoneally, 
a glass tube is anchored to it with several 
fine alloy steel wire sutures, walling off 
H awaited, and drainage of the abscess 
1)\ canter} under direct vision through 
the glass tube is accomplished. 

lh)r perforated or septic appendix 
with diffuse peritonitis, the operation 
should be brief, with minimal intra- 
abdoiniiial manipulation Additional con- 
tamination from the appendix should be 
prevented and, if ])us in the peritoneal 
cavity IS l)adl} contaminated, prolonged 
peritoneal drainage is desirable In a 
small series of cases he used the follow- 
ing procedure without a mortality. The 
abdomen is opened through a muscle- 
splitting incision at McBurney's point or 
over the point of mass or greatest rigid- 
ity. A curved liemostat is passed through 
a glass tube 2 to 4 cm. m diameter and 


clamped across the base of the appendix 
and mesoappendix. The glass tube is 
caused to slide over the appendix to 
contact with the cecum. No other drains 
are used. The general peritoneal cavity 
is drained through 4 small openings near 
the end of the glass tube. The clamp 
anchors the glass drain, and 3 or 4 
days later the appendix is removed by a 
tonsil snare or curved scissors. The 
clamp is then removed. In 2 or 3 days 
the glass tube may be removed, and 
the muscles allowed to fall together. An 
alternative procedure requiring more 
manipulation is to ligate and divide the 
base of appendix and mesoappendix, 
amputate the appendix and tie the ends 
of the 2 ligatures through the openings 
on opposite sides of outer border of the 
glass tube with sufficient tension to 
anchor the tube against the cecum Un- 
less properly anchored to the cecum, 
loops of small bowel may herniate into 
the tube producing obstruction 

Mulleder^S'^ calls attention to the fact 
that an improvement m the result of 
the treatment of appendicitis may be 
achieved b} primary cbjsure of the ab- 
dominal vail He was able to reduce 
his mortaht} from 3 2 to 0 83 per cent. 
If an abscess de\elops in the cul-de-sac 
after operation it must be drained, but 
pnmar} drainage does nut prevent these 
pelvic abscesses He used drainage in 
children and old people, in cases with 
fibrin and foul exudate He believes that 
the primary closure of abdominal wound 
has not onl} reduced mortality, but also 
reduced complications and postopcrati\c 
s\ mptoms 

After obtaining encouraging results in 
the treatment of about 25 cases of appen- 
diceal peritonitis by eliminating the focus 
and closing the peritoneum, leaving a 
dram only to the closed peritoneum, 
Cafritz^®^ set down the following rules 
concerning drainage. Drainage of appen- 
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diceal peritonitis is indicated (a) in 
cases in which the primary focus cannot 
be removed; {b) in cases in which a 
large amount of necrotic and contami- 
nated tissue IS left in the abdominal 
cavity, and (c) in cases of walled-off 
abscess. In all other cases it is definitely 
contraindicated. 

Connell, feeling that death in cases 
of perforated appendicitis is due to an 
ileus, rather than peritonitis, has advo- 
cated enterostomy in addition to appen- 


toneal cavity; {b) silk is preferable to 
catgut as a purse-strmg suture although 
a final conclusion was not reached The 
danger of perforating the cecal wall with 
the suture, the contamination of the 
needle and suture passing through the 
wall, the possibility of abscess within the 
cecal wall due to invagination are all 
considered in this paper 

In the discussion, Horsley points out 
that the variation of the anatomy of the 
appendix in a dog as compared to that 



tiK 4 — nient ot Mipei hcuil \ein^ Photoi*! ,iph inadt* with tlu inti.iu'd ttilniu (tomtisN, 
PnictedinK^ ot the St«iH Meeting', ot the Ma\<> ( hnu Dti JJ PH/ ) 


dectonn 1 he recent reconK, to 

show (S deaths in S() cases ( 14 2 
per ccnii treated In <‘nterostoni\ , as coin- 
p<n ed witli a similar senes of 38 cast's 
without entei ostoim witli 14 dcMtlis 
(14 7 ])er cent ) I he cwulenee piesenied 
in these* groups is not \c‘i\ comineing 
Icntereostonu has been <id\{)cated for 
inanv \ears 

Technic of Appendectomy -AiiQV 
c'onsiderahle iaxorahle clinical exj)ertcnce 
with the noniinagination technic, Don- 
aldson and Tliatclier'>^’<> set out to jirove 
experimentally that this was the best 
technic for appendectonn . From experi- 
mental data obtained by operating on 82 
dogs they conclude (a) Ligation of 
the stump followed by invagination with 
fine black silk is preferable to ligation 
and leaving the stump free in the pen- 


ol man must lit* (.oiisid(*u'd in diawme 
a conclusion I h* doc's not fee*! that 
the author is jnsti(K‘d ni changing <i 
siKcesslul Icahnic toi a inou‘ diliieult 
onc‘ on llu* I)<isis oi thes(‘ ('\pt niiu'iits 
lie brings out an impoitanl ])oinl in llr* 
simple ligation nu'thod winch li(‘ tnn- 
l)l()\s Since c lushing the slum]) jiio- 
duces much niou* ti<inina lh«in simple' 
tight ligation which cuts the* nnuos<i 
dean and allows l)(*ttc‘i hc'aling, lu* <L(h 
vises simi)le ligation onl\ 

Ihe technic ol inversion without liga- 
tion has ])een adecjiiatel} reviewc'd in the 
last revision service of the Cvclojaalia 
Thrombophlebitis — \ccording to 
Hawkes^^^ the occurrence of thrennho- 
phlebitis of the appendiceal vein so alters 
the diagnostic, prognostic and thc'rajieu- 
tic feaures of the disease that it seems 
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justifiable to place it in a category of its 
own. From a clinical standpoint, chills 
associated with other symptoms and 
signs of appendicitis should lead to the 
diagnosis of this condition. He quotes 
from Deaver in 1900, “Chills are a 
rather uncommon occurrence in appen- 


are not rare with severe lesions. Of the 
patients with acute appendicitis not asso- 
ciated with abscess or general peritonitis 
admitted to Johns Hopkins Hospital, 15 
per cent of these gave a history of chiUs 
and in all of them with the exception 
of 2 the appendix was gangrenous, per- 



Fig 5 — Lipoidol injection of the sinus tract in Case 1 The sinus tract extends duwnwaid 
.ind inwaid toward the pehis and opaque material enters the rectal pouch near its proximal 
portion (Surgety, Sept. 1^38) 


(licitis, \cl if at the onset of the attack 
they occur in rapid succession, and are 
aeeoinpanied In tein])eratui e, the\ indn 
cate a ra])idl\ developing j^'angrene of 
the a])])endix — chills occurring on the 
second or third day of the attack and 
associated with high fever usually indi- 
cate the development of metastatic or 
embolic abscess ” Kelly writing in 1905 
IS quoted: “Chills are exceptional in 
cases of simple diffuse inflammation, but 


forated, or distended with pus l\c])etLted 
chills occurring later in the course of the 
iualad\ generall} indicate a disseinina- 
tion of the jneinic process 

lie jiresents case liistories of 16 
proven and 8 presumjjtue cases of 
thrombophlebitis of the appendiceal \ein 
The importance of early diagnosis and 
tieatment is emphasized The treatment 
consists of ligation of the ileocolic vein 
above the thrombus before appendec- 
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tomy is performed. Unless early liga- 
tion of the ileocolic vein is done, emboli 
may occur, causing either pylephlebitis 
or liver abscess. It is believed that early 
recognition and proper treatment of this 
type may contribute to a lowering of 


case of thrombophlebitis occurring first 
in the left leg on the ninth day after the 
removal of a gangrenous appendix ; then 
on the fifteenth day the right leg became 
involved, indicating a spread of the 
thrombus to the iliac bifurication and 





Fig 6 — Li]if)id()l injection of the sinus tnict in C.ise 2 \ft(i in initition of lipoi.lol 
tlnoiigli a (.<ithetei, the sinus tiact is set n to txtend pusternnlv .ind nitdialh It is ahouf (> t in 
in length and Lonitnunicates with a uithei laige abscess lavitv lutasuiing .iboiit 4 b\ > (in 
(Surger>, Sept , 19 ^8 ) 


the niortalit} rate of appendicitis as a 
whole. 

Ward and Horton^^- state that throm- 
bophlebitis of the great saphenous, fe- 
moral, and iliac veins complicates 1 to 2 
per cent of all abdominal operations, but 
that its occurrence in children is ex- 
tremely rare. They report an unusual 


inferior vena cava l.)uiing a 4-inoiith 
observation penocl the btipcrficial veins 
of the anterior and lateral abdominal 
wall and thorax became very prominent 
as a result of the establishment of col- 
lateral circulation. An infrared photo- 
graph shows the enlargement of the 
superficial veins (Fig 4) 
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Complications— Fecal fistulae fol- 
lowing appendectomy are much less 
common now than previously. Usually 
they heal spontaneously and in those 
which do not fecaliths, foreign bodies, 
terminal ileitis, actinomycosis, tubercu- 
losis should be suspected. 

Mendelsohn and Schriver^®^ state that 
the operative treatment is hazardous, 
while conservative treatment frequently 


fistula following appendectomy. The fis- 
tula failed to close after operation and 
8 months later it closed within 10 days 
after injection with hpiodol (Figs. 5 
and 6). 

Appendicitis and Urology — Stro- 
minger^®^ feels that too many cases of 
right lower quadrant pain have an ap- 
pendectomy without a sufficient diagnos- 
tic study. Unless symptoms are severe 



Fig 7 

(Courtesy, Am J Surg ) 


muds with stiiliborn failure to heal 
Where the patient is a poor surgical 
risk, or wliere tlieru i^ danger of con- 
tamination in smgical intervention, the 
only course is conservative treatment and 
the outlook often pessimistic. On the 
basis of 2 cases treated with Hpiodol 
injected into the fistulous tract, they ad- 
vise its use in other cases 

The first case was a white woman of 
65 yeai s wIkj had a fecal fistula of 3 
months’ duration which healed within 1 
week after the injection of hpiodol to 
outline the tract. Case 2 was a S5-year- 
old woman who had an operation 3 
months after the development of a fecal 


and definitely indicative of appendicitis 
these cases should have a careful urologic 
examination. Often evidence of latent 
infection of the kidney will be found, a 
pyuria or a microscopic hematuria ; 
sometimes hydronephrosis, ureteral cal- 
culus or pyelitis will be discovered in 
this way. Often the author has been 
called in consultation after an appendec- 
tomy because of urological symptoms 
and found a ureteral calculus, a ureteral 
obstruction, pyelitis or pyelonephritis 
and sometimes even a urinary tract in- 
fection or obstruction on the left side 
producing reflex pain on the right In 
other cases the urinary tract infection 
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may be secondary to the appendicitis. 
Albuminuria or hematuria may result 
from toxemia which may be caused by 
a general colon bacillus infection or the 
toxins from the infected appendix alone. 

After a short review of the associated 
anatomy and physiopathology of the ap- 


In 1402 consecutive, unselected, emer- 
gency appendectomies for proven appen- 
dicitis, Collinsi^*^ encountered hematuria 
due to appendicitis in 124 patients, an 
incidence of 884 per cent. Due to a 
4-hour delay in excluding genitourinary 
disease as the cause of hematuria, he 



1ms — Xntenor and ])()sterior views oi autopsy specimen, bringing out lelationship ot the 
\annus oig.uis iiuohed (Conrtes\, ‘\ni I Surg , fuh, ) 


penclix and tlie urinary tract on the right 
side, Doiiatd'*’^ discloses the relative fre~ 
c[uency of urinary sMiiptoins as well as 
urinary findings elicited during an attack 
of both acute and chronic apiiendicitis. 
In his experience a great many patients 
with urinary symptoms, pain and hema- 
turia, from an anomaly on the right side 
of the urinary tract associated with ap- 
pendicitis, were definitely relieved of 
such symptoms by appendectomy. 


found the mortalit) was increased from 
4 7 per cent to 62 ]>er cent In about 
84 per cent of the cases the appendix 
was fixed in the retrocecal position The 
hematuria disappeared on an average by 
the fourth postoperative da}, Init the 
extremes varied from the first to the 
twenty-second day after operation. Hem- 
aturia due to appendicitis is a diagnosis 
which can only be made by exercising 
extreme care and an accurate and skilled 
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preoperative study of the genitourinary 
tract, including cystoscopy. 

According to Blachley^^'^ the occur- 
rence of genitourinary symptoms is 
rather common, and important to the 
surgeon for the reason that they may 
cloud the issue. Vesical, renal and tes- 
ticular complaints are noted, and while 
these may be of reflex origin, in many 
instances, the most common cause is 
appendicular inflammation causing a 
pericystitis or cystitis of which the early 
manifestations noted on the second and 
third day are painful micturation, tenes- 
mus, retention When this occurs, the 
appendix is situated in the pelvis, in 
contact with the bladder Right-sided 
pain and swelling of the epididymus and 
testicle have been noted when the sup- 
purative appendix lies in contact with the 
area about the internal ring, the infec- 
tion reaching these organs either by way 
of the blood vessels or lymphatics He 
reports 2 interesting cases with testicular 
swelling and pain, which at operation 
were found to have acute appendicitis, 

1 around the internal abdominal ring, 
the other pointing below Poupart's liga- 
ment ( )ne had jirevioiish been con- 
sidered a case of gonorrheal epididymitis 
( loldsteiiP jireseiited a very unusual 
case of ru])ture of the bladder caused by 
lulguration of <i jirotruding intravesical 
<i])])en(h\ ( big 7) Hus ])atient, a man 
of s9 years, bad jiamless hematuria of 2 
months’ durtition, with <inorexia, con- 
st ijiat ion, and a loss of 25 ])ounds m a 
few months lie w'as found to have a 
tumor of the liladder which disa])peared 
after sevend fulguratioii treatments Fol- 
lowing the treatments he had severe 
abdominal ])ain and consti])ation. During 
Ills last cystosco])ic examination a pro- 
trusion was noted; this w^as fulgurated 
and immediately follow^ed by severe ab- 
dominal pain and syncope. Although a 
perforated bladdei could not be demon- 


strated by a fluid test of the bladder 
capacity it was suspected. The patient 
died 70 hours after the fulguratioii, and 
9 hours after an abdominal operation. 
The operative findings were a low pelvic 
appendix adherent to the bladder wdth 
fibropurulent exudate covering the ce- 
cum and ileum. An ileostomy w^as clone 
for an accidental perforation of the 
ileum The most interesting autopsy 
finding was an appendix which was in- 
jected and adherent to the bladder by a 
thick green mass of exudate. When it 
was pulled away from the bladder it left 
an opening m the bladder w^all % cm in 
diameter (Fig 8). 

Wound infections are not uncommon 
complications of appendectomies, but 
Sullivan^^^ reported an unusual type of 
infection, A woman who gave a history 
of acute appendicitis, and later a true 
history of gonorrheal infection, de- 
veloped a w'ound infection 7 days after a 
laparotomy with aj^pendectoiny This in- 
fection w’as ])roven to be due to the 
gonoccocus by culture and smears Per- 
haps w^ith proper culture media we 
w’ould find this type of infection more 
common than w'e realize 

Appendicitis and Female Sterility 
— Von Mikulicz-Radecki-^’^^ found that 
m 14 per cent of sterile women appen- 
dicitis IS the cause of sterility by way 
of the tube and ovaries As regards 
frequence, a])pendicitis takes third place 
among the causes of sterility, it is sur- 
passed by inflammations of the genitalia 
and hormone disturbances Sterile 
w'omen m w^hom tubal or ovarian 
changes exist should be investigated 
from the standpoint of appendectom} 
and appendiceal attacks If an operation 
IS done for sterility, the appendix should 
be carefully investigated as a source of 
infection. He opposes conservative ther- 
apy on the basis of possilile damage to 
the genitalia 
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INTESTINES 


By Daniel J 

Intestinal Obstruction 

Etiology — Interruption of the normal 
passage of intestinal contents through the 
lumen of the bowel results from a variety 
of causes which may be grouped into 4 
main classes. 

1. Intrinsic Causes Obstruction to the fecal 
current arises from disease in the wall of the 
intestine (tumors, congenital atresia) which 
encroaches upon the lumen. 

2, Extruisic Causes. Abnormalities outside 
the bowel wall cause compression of the lumen 
by their contiguity to the intestines (tumors, 
hernia) Masses of foreign matter within the 
lumen interrupt the fecal current (bezoar, gall- 
stone) and bacterial action causes inflammatory 
ileus (peritonitis) 

3 Neurogenic Cnuse^, Interference with con- 
duction uf impulses b\ the autonomic nervous 
system produces dystonia ut the intestine 
rtrauma, tabes, drugs, Hirschsprung's disease) 

4 Vascular Causes Thionihosis ur embolism 
of mesenteric arteiies (h- \tins pioduce ileus 
<ind often gangrene (patients ot middle age 
with Ldrdiovascular disease). 

In general the diagnosis of intestinal 
obstruction is made from the history and 
exaniinatiun of the patient. Intermit- 
tent pain centering about the umbilicus 
comes on witli a crescenclo-decrescendo 
peno<licit) and is associated with svn- 
( Iironoiis intestinal noises heard with a 
stethoscope. In cases of complete oh- 
stiiiction the constant pain is mterupted 
h) exacerbations of the gnping, twisting 
pain of intestinal colic V^omitmg fol- 
lows tlie onset of pain, first with expul- 
sion of gastric contents, later bile, then 
the stercoraceous material from the in- 
testine. If the obstruction is low in the 
intestinal tract vomiting may not occur 
for several days. In the absence of 
peritonitis, distention of the abdomen 
occurs without rigidity of the abdominal 
wall and the temperature is not elevated. 
If the abdominal wall is thin, tympanitic 


Preston, M.D. 

gas-filled loops of intestine which are 
visible and palpable display the con- 
traction waves of hyperperistalsis. Drop- 
lets from the walls of a distended loop 
under tension produce a tinkling sound 
as they fall into the puddle of liquid be- 
low. Inability to evacuate the bowels is 
the rule. 

In obstruction of the small intestine 
the lower intestine may empty. With 
intussusception, mesenteric thrombosis, 
and malignant tumors a liquid small 
bloody mucous stool is common. Within 
24 hours after the onset of obstruction 
an aseptic serous transudate of 500 to 
1000 cc of clear amber fluid occurs in 
the peritoneal cavity. The injected ves- 
sels of distended intestine indicate a 
peritonitis with loss of the noriiidl 
absorptive power of the peritoneum 
The transudate becomes increasingly 
turbid on the third and fouith day but 
without perforation of the intestine bac- 
terial cultures may be negative Kx- 
animation liy roentgenograms show the 
“ladder” ajiiiearance of fluid levels m 
gas distended loops of small intestine 
Cias in quantit) is not seen in the normal 
small intestine after the second \ear of 
life. Dehydration from the loss of vital 
body fluids through vomiting leads to 
alkalosis if the jiredoininant loss is gas- 
tric acid, or acidosis if the predominant 
loss is alkaline intestinal juices In iin- 
tieated cases the blood becomes concen- 
trated as showui by increasing hemo- 
globin values and a flushed toxic state 
develops with irritability, fall iii blood 
pressure, rapid pulse, prostration, circu- 
latory collapse, delirium, and death usu- 
ally from septic peritonitis 
Pathological Physiology — When 
the normal movement of intestinal con- 
tent is interrupted there first occurs a 
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stasis proximal to the obstruction This 
increases intraluminal pressure which 
serves as a stimulus to increase peris- 
talsis and augment the pouring out of 
intestinal juices. The increased fluid 
volume and forceful peristalsis in turn 
add to increased intraenteric pressure. L 
Sperling-^i has shown that through this 
mechanism absorption from the bowel 
is decreased early m obstruction. Local 
circulation in the intestinal wall is im- 
paired by the progressive increase in 
pressure from within the intestinal lu- 
men. Venous stasis with edematous 
swelling and infiltration of the intestinal 
wall with leukocytes then follows. Im- 
paired viability from circulatory defi- 
ciency favors permeation of toxic ma- 
terials and bacteria through the bowel 
wall Hemorrhagic infarction results in 
local necrosis, perforation, and peritonitis 

The g-eneral symptoms and toxic state 
which follows intestinal obstruction are 
due to interruption of the normal physio- 
logic functions of the intestine resulting 
in alteration of the blood chemistry. 

( )ne change m the bIo<jd which is always 
found IS a rise in blood urea nitrogen 
regardless of the level at which obstruc- 
tion occurs M \ I'alconer and V. 
Lyall-^^- have demonstrated this change 
and also have shown that a tendenc\ to 
alkalosis as indicated by a rising CX)_> 
combining ])o\ver follow’s the drop in 
blood ])lasma chloride w'hich is jiropor- 
tional to the amount of vomiting m jiy- 
loric obstruction. 

Ivxperimental evidence is ofifered by 
\V d\\ Ma\cock-‘^‘'^ to show that the 
su])])osed toxic action of i)eritoneal tran- 
sudate m the ])iesence of nonviable in- 
testine cl(x^s not account clinically for 
the circulatory collapse The loss c^f 
whole blood plasma from the circulation 
IS believed by H (i Scott-^^ to accom- 
pany shock which is the direct cause of 
death There is insufficient evidence of 


direct absorption of toxic products from 
a strangulated loop of bowel. 

S. Haerem, G M. Back and H. Wil- 
son^ present experimental evidence to 
show that toxins are not absorbed from 
a closed jejunal loop. However, J. S. 
Hibbard and A. J. Kremen^^^ conclude 
from experiments on dogs that the '^vol- 
atile bases” in an obstructed loop, which 
may be increased by the feeding of meat, 
can cause severe toxic symptoms and 
death. Importance is attached to the rise 
in blood potassium in intestinal obstruc- 
tion by J Scudder, R L. Zwemer and 
A. O Whipple. Hyperpotassemia 
causes fall in the blood pressure and 
pulse changes similar to the circulatory 
condition found m adrenal insufficiency. 
This IS due to the loss of electrolyte and 
fluid from vomiting and failure in the 
absorption of intestinal contents By the 
parenteral administration of sodium 
chloride solution a favorable effect on 
potassium metabolism relieves the symp- 
toms. J. Bottin-^^'"^ presents experimental 
evidence to explain the more rapidly 
fatal condition of a high intestinal ob- 
struction. With obstruction below the 
])ancreatic duct a reflux mechanism from 
mtraduodenal pressure produces a cellu- 
lar necrosis in the pancreas and may also 
affect the liver. In animals with a high 
intestinal olistruction, he showed that life 
could be prolonged liy ligation of the 
■jiancreatic duct 

Treatment — Treatment is directed to- 
w'ards the relief of distention by suction 
tube drainage devices or by enteros- 
tomy, restoration of body fluids and the 
acid base balance of the blood, and the 
removal of tlie obstruction 

Congenital Defects of the Intestine 

Congenital Stenosis of the Py- 
lorus — This occurs most commonly in 
first born, male babies The cause is 
rarely a true stenosis but a hyper- 
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trophic muscular ring at the pylorus 
which constricts the outlet of the stom- 
ach by its spastic contracture. Vomit- 
ing occurs as the chief early symptom 
about the third to sixth week after birth 
and is forceful and copious because of 
gastric retention. Waves of hyperperis- 
stalsis may be visible as they traverse 
from left to right across the upper ab- 
domen which is scaphoid. The peristal- 
tic waves stop at the pylorus represented 
by an olive-shaped mass which may be 
palpable or visible. Dehydration and 
weight loss may follow the onset of vom- 
iting with remissions. Medical treat- 
ment with antispasmodics, frequent small 
feedings, alkalies, and thick cereal feed- 
ings should not be persisted in if the 
child does not show improvement in 10 
days. The Rammstedt type of pyloro- 
plasty by which the hypertrophic muscu- 
lar pvlurus is divided longitudinally and 
separated from the mucosa ofFeis the 
best means (jf surgical cure. One-half 
per Lent procaine local anesthesia and 
the use of tine annealed stainless steel 
wire sutures reduce postoperative com- 
])lications. The uppei right rectus inci- 
sion should be made low enough to avoid 
the rekituely large, lov\ -lying liver of the 
bain The use of catgut sutures sliould 
he avoided m closing the abdomen be- 
cause the unfavorable reaction of the 
tissues to foreign protein and the coinci- 
dent delav in healing which favors po-st- 
operative disruption of the wound. 

Intestinal Atresia — This is rare but 
occurs most commonly as imperforate 
anus which may be associated with 
atresia or congenital absence of the rec- 
tum Failure of the baby to pass mecon- 
ium may prompt examination which re- 
veals an imperforate anus. Simple 
incision of the occluding membrane may 
be all that is needed T. B. Jones and 
J. J. Morton- advises postoperative 
dilatations of the anus to prevent partial 


obstruction from stenosis. For this pur- 
pose small glass test tubes in graduated 
sizes work well when lubricated. 

Atresia is rare in the colon but occurs 
in the ileum at the attachment of the 
vitello-intestinal duct and in the duo- 
denum usually below the papilla of 
Vater. Vomiting, abdominal distention, 
and colic occur soon after the first food 
is taken. Obstipation following the pas- 
sage of meconium and increasing tym- 
panites are characteristic findings in 
lower obstructions. Early operation is 
imperative in these cases. Decompres- 
sion by suction tube devices or the intro- 
duction of an enterostomy tube above the 
point of obstruction or below it for ])ur- 
pose of feeding are not sufficient ddie 
division of constricting bands will 
relieve obstruction when an intact intes- 
tinal lumen is present Ihiteioanastomosis 
IS re(iuired when atresia is found 

An 8-day-old male baby reecaitly ob- 
served had been regurgitating all feed- 
ings as soon as swallow'ed since birth 
At ojieralion tlu‘ stomach was found to 
be greatlv distended ‘\ tube* inti()duc(‘d 
into the stomacdi rek‘ased a (|uantit)' ot 
viscid, amber, aLholic li({uid, tinged wath 
blood The niaik(Ml capillaiw oo/ing 
from all parts of tin* wound pi(\ hided 
further exploration lUecaling intcaiiall) 
and from the w^ound could not he con- 
trolled by sutures and death suj)ei veiual 
in 36 hours, despite^ adininistiations ol 
blood transfusions and glucose solution 
At autopsy a congciiital atresai of the 
gastric cardia and also of the pylorus 
was found. Congenital atresias of this 
type are not uncommonly associated with 
hemorrhagic disease of the newborn 
Internal Hernias, Hyperfixation, 
and Intestinal Malrotation These 
are less apt to constitute a surgical emer- 
gency since the obstruction usually is 
incomplete. Clinical diagnosis is difficult 
but roentgenography is helpful A short- 
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circuiting operation to relieve the ob- 
struction IS advised by T. B. Jones and 
J. J. Morton, who also stress the 
importance of the free use of parenteral 
saline, glucose and transfusion. 

It should be remembered that debili- 
tated babies do not tolerate transfusion 
well and death following such procedure 
may be attributed to disease when over- 
loading of the circulation by the forceful 
intravenous injection of citrated blood is 
actually the cause. The operative pro- 
cedures for correction of intestinal ob- 
struction in babies is best done with 
nonabsorbable sutures and ligatures, pref- 
erable fine silk for ties and fine (35 and 
36 gauge) annealed stainless steel 
(18-8) wire for closure of the abdomen. 

Meckel’s Diverticulum — This is a 
congenital anomaly of the ileum resulting 
from failure of complete obliteration of 
the vitellointestinal duct during early 
intrauterine life Obstruction of the 
ileum IS produced by invagination of the 
liowel at the level of the diverticulum 
through mechanical factors which inter- 
fere with normal peristalsis Colic, vom- 
iting and gaseous distention of the ab- 
domen, scanty liquid stools containing 
mucus and blood, and the presence of a 
sausage-shaped mass in the right lower 
(juadrant suggest intussusception. The 
diagnosis of Meckel’s diverticulum is sel- 
dom made before operation for relief of 
the intussusception which causes the 
symptoms of intestinal obstruction. To 
prevent recurrence of the intussuscep- 
tion the diverticulum should be resected 
and the deuni closed. A technic similar 
to appendectomy is appropriate in most 
cases for removal of the diverticulum. 

Inflanimahon, ulceration, and perfora- 
tion with peritonitis are the most com- 
mon pathological changes affecting the 
sac. Islands of ectopic acid bearing cells 
in the mucosa predispose to perforating 
peptic ulcer of the diverticulum. Symp- 
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toms simulate appendicitis. Resection of 
the diverticulum is indicated. 

Dolichocolon — This is a congenital 
elongation of the colon due to hyper- 
fixation of the upper portion and a long 
mobile mesenteric attachment of the 
lower portion of the sigmoid. This 
condition may exist without producing 
symptoms but in middle life abdominal 
complaints suggesting partial obstruction 
may occur. Aerocoly, borborygmus, and 
distention are intermittent Chronic dys- 
pepsia with pain in the ileocecal region 
may suggest chronic disease of the ap- 
pendix or at times the symptoms may 
simulate colitis Painful abdominal crises 
described by C. R Bocca^i® are char- 
acteristic of dolichosigmoid and are 
relieved by antispasmodics and hot 
stupes to the abdomen. The s}miptoms, 
however, tend to recur or persist and 
may be interrupted by an acute condition 
arising from volvulus, adhesions, peri- 
colitis, or occlusion of mesenteric vessels 

The diagnosis is established by barium 
enema roentgenograms, which show re- 
dundant loops of sigmoid lying in both 
sides of the abdomen and may reveal 
the site of obstruction 

Treatment — Surgical treatment is 
sigmoidectomy. The Mikulicz type of 
resection in stages gives the lowest mor- 
tality. Preoperative preparation includes 
the use of a nonresidue diet, repeated 
enemas and colonic irrigations, and 
111 the absence of obstruction a mild 
purgative of castor oil may be used 

Intussusception 

Intussusception is the invcigmation of 
one part of the intestine into another and 
is the chief cause of mechanical ileus in 
children Over one-half of the cases oc- 
cur m infancy 

C. Pecchio^ii has classified this condi- 
tion anatomically as an invagination of 
(1) ileum into ileum, (2) ileum into 
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colon, (3j ileum through ileocecal valve 
into colon, and (4) cohm into colon It 
occurs chiefly in males Any defect of 
the intestinal wall causing a protrusion 
of mucosa into the lumen with an asso- 
ciated forceful peristalsis favors intussus- 
ception However, these are cases in 
which no exciting cause is apparent 
These may represent instances where 
hyperpenstalsis of an enteritis or pro- 
lapse of the ileum through the ileocecal 
valve have initiated the invagination 
process In adults the cause is commonly 
a benign or malignant tumor of the small 
or large intestine which is carne<l down- 
ward by ]>eristalsis Ulceration as in 
typhoid fever or enlargement of l‘e\er*s 
patches ma} less commonh be a cause 
Meckehs diverticulum In invagination 
into the ileum ina} form the a]>eN: of an 
intussusce])tion U ( iroenlierger-^- be- 
lieves that acute invagination of the in- 
testine IS more common m the Lhiited 
States, Ifngland and Denmark l)e(ause 
of the general misuse* of jiuigatives in 
these countries 

Diagnosis— Diagnosis of acute intus- 
^iissce|)t !oii can he made m most cases 
h\ j)h\sical evainiiiiitioii The inhuit or 
xoiing child suheniig sewie pain during 
the fotceful s])asins of the bowel will 
(haw 11 ]) Us kgs and cin l)ut is (juiet 
hetwt‘en ])ar( \\sins \ oinUing is not as 
continuous and t\ni])anites is less marked 
llian in the cvirU stages of other tv])es of 
acute ileus \ jiallor and lapid ])ulse with 
moist skin and sulinoimal temjieratuie 
simulating shock is often seen at the 
onset Frecjuent small mucous stools 
streaked with lilood are expelled with 
muUi straining \ mass ma} lie felt m 
the ileocecal region If the intussuscep- 
tion progresses to the hepatic flexure it 
disappears due to the overlying liver but 
becomes palpalde when the left colon 
is involved Rectal examination should 
alw^ays be done, for m a large majority 


of patients the mass is ])alpable through 
the interior rectal wall. X-ray examina- 
tion I)\ hariiim enema is helpful and 
often shows the typical notched appear- 
ance wdiere the barium is stopped by 
the apex of the intussusception. The 
barium mixture does not readily flow 
through the ileocecal valve m a retro- 
grade direction so that obstruction m 
the ileum may not be localized from the 
films when the colon is not involved by 
the invagination process 

Treatment — Treatment is directed 
first towards reduction by manipulation 
if the condition is diagnosed m the first 
12 liours W^ith tlic child suspended up- 
side down by tlie legs a jolting coin])res- 
sion of the abdomen In hanging the 
child over one’s shoulder ma) result m 
reduction of the mass I’ressure applu'd 
at the <i])e\ or dist<il end of the mass is 
(Idficult to ()I)t<im through tlu* ahdommal 
v\<ill ddiis IS more easilv done In hvdio- 
static jiressuie fiom tlK‘ mjcation of fluid 
into the r<‘Ctum Normal saline oi bar- 
ium sulfate mixture mav Ik* used 11ie 
enema i(*sei von should not he (‘levated 
more than 3 feet above tlu* l(*vel of tlu* 
anus H\ C()m|)u*ssu)n ovei tlu* left iliac 
fossa, letuin How of tlu* solution in<iv he 
letarded while cau'ful manijiuhinon of 
the a])e\ ot the mass liegms reduction 
Vs the nuiss ic‘ce(les mou* solution is 
introduced to maintain the mlr<i(‘ntenc 
])ressuie (i ( n oenheigc*! sttilc's that 5() 
per cent ot the acute cases can he suc- 
cessfullv reduced hv C()nsc*rv ativ e meas- 
ures within 12 hours after onset, hut tluit 
in babies reduction In mantj)ulation is 
not jirohable after this time mteival 
If a fair trial of conservative me<isures 
IS ineffectual, operation should not he 
delayed At operation inamial reduction 
of the mass is obtained by squee/ing the 
distal end The proximal end should 
never be pulled If gangrene of a bowel 
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segment is found, resection with an 
end-tO'-end or end-to-side anastomosis 
results in a high mortality. A simple 
proximal enterostomy using a small rub- 
ber tube IS better A stage operation may 
be used m older patients, but infants do 
not tolerate abdominal colostomy well. 
Recurrence of the intussusception is pre- 
vented by removal of tumor or other 
cause of the invagination. Invagination 
which occurs during the throes of a death 
agony or post mortem involves the small 
intestine m2 or more areas and is recog- 
nized at autopsy by the absence of ad- 
hesions between the mtussusceptuni and 
intussuscipiens and the lack of edema 
and injection of vessels. 

Volvulus 

The occurrence of kinks or angulation 
of the intestine forms a small proportion 
of acute bowel obstructions It is most 
common in the left colon of middle-aged 
men Predisposing factors include do- 
Uchosigmoid, a diet containing exces- 
sive amounts of cellulose foods, strong 
])urgation and ]:)eritoneal adhesions from 
a ])reMous abdominal operation The 
s}m]3toms are those of acue obstruction 
of the colon Severe colic and marked 
gaseous distention of the intestine occur 
earl} with inabiht} to move the bowels 
Barium enema may localize the iioint of 
obstruction but the exciting cause mav 
not be a])])arent 

Treatment — Treatment is operation 
without delay since the twisting of the 
l)owe] throiigli an arc of ISO degrees or 
more vnIirIi causes tlie ol)struction also 
jvroduces coincident obstruction ot cir> 
culation This favairs earl} gangrene and 
])erforation vMtli peritonitis and leaves 
less time for i)r()crastination or scientific 
tests and studies The looj) of bowxl is 
untwisted and examined for viability of 
the damaged loop A nonvialile segment 
is resected by the Mikulicz stage opera- 


tion. Drainage of the peritoneum is best 
established through the use of a glass 
tube drain anchored to the skin and the 
wound closed around it. If there is in- 
fected material, especially bloody fluid in 
the pelvis, another glass tube drain 
should be inserted through a stab wound 
in the perineum betw^een the coccyx and 
rectum to drain the pelvic peritoneum. 
Other drains are less effective w'here free 
escai>e of septic fluid from the peri- 
toneum IS required over a i>enod of sev^- 
eral days The use of interrupted sutures 
of annealed stainless steel wire for closure 
of the abdominal wall in layers gives the 
best prospect of healing per priinam in 
septic cases A possible pyoderma in 
which a necrotizing infection spreads be- 
tween the fascia and aponeurosis layers 
in some of these cases may prove fatal 
unless early recognition with free open- 
ing of the w’ound and further incision as 
required for drainage is done promptly 

Adhesions 

Bands of filirous tissue or fixation of 
intestinal surfaces following previous 
peritonitis are common causes of intes- 
tinal obstruction The past history often 
rev’eals an acute abdominal condition { di- 
v'erticulitis, appendicitis. Uphold or other 
severe enteritis) or o])eration for a sejitic 
condition which required drainage A 
distorted abdominal scar suggests ]>rc- 
vious operative drainage when the 1ns- 
tory Is uncertain, and suggests the pres- 
ence of ])eritoneal adhesions 

Tlie .syjupfonis aie tliose of an acute 
ileus v\hicli ma} mvol\e either the small 
(jr large intestine 

Treatment — Operation soon after 
the onset of the signs of obstruction 
gives the best chance for recovery for 
the mortality is greatlv increased if oper- 
ation is delayed until gangrene of the 
intestines or peritonitis from ])erforation 
supervene In earh cases sejiaration of 
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adhesions may be all that is required. 
Later resection of nonviable bowel 
and drainage are required as conditions 
demand. 

Chronic Inflammatory Diseases of 
the Intestine 

Chronic disease of the intestinal wall 
produces symptoms of chronic intestinal 
obstruction by stenosis from edema, ul- 
ceration, and cicatricial changes. 

Intestinal Tuberculosis — This is 
found secondary to pulmonary tubercu- 
losis, usually in males before the age of 
40, and is twice as common in negroes 
as in whites Ingestion of sputum bear- 
ing acid-fast bacilli escape the germicidal 
effects of digestive juices and attack the 
lower ileum and cecum. Chronic dys- 
pepsia, vomiting, and aiioicxia with pro- 
grcssue debility and weight loss arc 
(iften accompanied b\ alteinating consti- 
]iati(jn and diarrhea A painless sausage- 
Iike mass may be palpable ni the light 
lowei quadrant. Death is due to the ]M'o- 
gK'ssue piilnK)naiy lesujn in most fatal 
Ctises. Resection and ileocolostomy 
should be considercnl for lelief of obstruc- 
tion if resolution of the process is not 
obtained from medical treatment ancl if 
the fjatieiit shows evidence of resistance 
to the disease b\ a localized li}/pcrp]asttc 
foim of reaction in the intestine. 

Nonspecific Intestinal Granu- 
loma — This has been established as a 
pathologic entity since 1932. A com- 
prehensive review of the literature is 
gi\en bv M Lick.^^‘" Various names 
have been applied to this condition (re- 
gional ileitis, terminal ileitis, benign 
granuloma of the intestine, infective 
granuloma, Crohn’s disease, etc ) . The 
cause IS not known but thought to be 
low grade infection, probably a strepto- 
coccus, which first produces a chronic 
lymphedema of a segment of intestine 
and its mesentery. This is followed by 


ulceration of the mucosa along the mesen- 
teric attachment. The affected segment 
is heavy, thickened, purplish-red, and is 
adherent to other loops of intestine. 
There is a plastic exudate on the peri- 
toneal surface, and the mesentery which 
holds large lymph nodes containing giant 
cells is thick and stiff. 

The disease is not common but is 
found chiefly in young adult males in 
which the onset is usually acute with 
signs and symptoms simulating appen- 
dicitis. It is not unusual to find that 
chronic cases have undergone appendec- 
tomy without relief of abdominal symp- 
toms Recurrent pain across the lower 
abdomen with intermittent diarrhea, fe- 
ver, progressive w^eight loss, anemia and 
weakness are persistent niptonis. I’Sack- 
ache and vague pains m the legs may 
be troublesome The small frequent loose 
stools at times show blood and mucus 
As the condition progresses a chronic 
obstruction results from stenosis of the 
diseast'd ])ortion of intestine .\ cuived 
cvhn<lrical mass is often palj^alile in the 
right lower (juadrant since the terminal 
])ortion of the ileum is freciuently in- 
voKed ( lastiointestiiKil i otmtgenogi anis 
aid ill making the diagnosis The “string 
sign” of an irregular const noted Ininen 
in one or more segments of the ileum is 
t)/]jical but not pathognomonic ddic ulti- 
mate formation of abscesses and fistnlac 
are seen in the late cases 

Treatment — Medical treatment is of 
no benefit though spontaneous cure is 
thought to occur m a few cases. A bland, 
nonresidue diet should be given Short 
circuiting operations to relieve the ob- 
struction give relief m about one-half of 
the cases m which it is employed The 
tieatment of choice is early excision 
of the granulomatous segments and end- 
to-end anastomosis with glass tube 
drainage of the peritoneum. Ileo- 
cecectomy and ileocolostomy are 
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adaptable to many cases. To prevent 
^^recurrence’’ of the disease all granu- 
lomatous areas should be removed. There 
may be ‘'skip areas” of apparently nor- 
mal intestine between segments showing 
granulomatous change so that removal 
of 4 to 5 feet of small intestine may be 
required to eradicate all of the diseased 
areas. 

Malignant Lymphogranulomatosis 

(Hodgkin’s disease) — This is rarely the 
cause of intestinal obstruction. The eti- 
ology is unknown. L. Efskmd^^^ pre- 
sents evidence to show that the path- 
ogenesis is a virus which produces a 
primary ulceration of the mucosa fol- 
lowed by involvement of the regional 
lymph nodes. The intestinal type pro- 
duces stenosis of the bowel from ulcer- 
ation and pressure from the massive 
enlargement of mesenteric lymphatic 
structures. Diarrhea-like steatorrhea is 
accompanied by the symptoms of an in- 
creasing intestinal obstruction and may 
be associated with an intractible gen- 
eralized pruritus and an abdominal mass. 
Diagnosis is made by biopsy. Treatment 
is resection of the involved intestine 
to relieve obstruction and roentgen ray 
therapy in small doses over a long 
period to retard the advance of the 
disease 

Tumors of the Intestine 

Most tumors of the intestine are malig- 
nant and involve the colon Tumors of 
the small intestine are rare and are sel- 
dom diagnosed unless they become large 
enough to produce the symptoms of ob- 
struction. Argentifine tumors arise from 
the crypts of Lieberkuhn and may pro- 
duce intussusception T. E. Wyatt-^^ re- 
views the subject and states that of 159 
reported cases, 36 showed metastasis, but 
with resection the prognosis is good. Sar- 
coma of the small intestine is rare and 
is irradicable by resection in relatively 


small percentage of cases. Polypoid 
adenomata and lipomata are uncommon 
but may produce obstruction requiring 
enterectomy. 

Benign Adenomata of the Colon 

(Polyposis Coli) — These are common 
and may exist without causing symp- 
toms. Syndrome suggesting colitis with 
blood and mucus in the stools and ob- 
struction from intussusception of the 
colon may occur, requiring partial colect- 
omy. The stage operation after the 
Mikulicz plan of resection is desirable. 
The greatest danger from adenomata of 
the colon is the development of carcin- 
omatous change which occurs in over 
one-third of the cases. 

Carcinoma of the Cecum and As- 
cending Colon — Cancer of the colon is 
typically adenocarcinoma, of which group 
the medullary variety is most common. 
Nineteen per cent occur in the cecum, 
according to J. Fraser^^^ in his review 
of 900 cases of carcinoma of the colon 
Growths in the cecum often advance until 
obstruction from massive tumor or weak- 
ness from anemia prompt the patient to 
seek medical aid. Severe secondary ane- 
mia frequently accompanies carcinoma of 
the cecum or ascending colon. Similar 
lesions in the left colon are found in pa- 
tients who commonly have a ruddy com- 
plexion and the general appearance of 
good health The anemia responds poorly 
to liver and iron medication and may re- 
quire repeated transfusion to bring hemo- 
globin values within favorable range 
Some investigators have felt that anemia 
in these cases is the result of chronic 
small hemorrhages over a long period, 
yet the amount of blood passed by stool 
does not confirm this view as a rule 
Since 80 per cent of fluids are absorbed 
through the right half of the colon it is 
conceivable that putrefaction products of 
a large fungating mass together with ex- 
cessive bacterial products in this region 
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enter the general circulation by absorp- 
tion resulting in a constant state of tox- 
emia which causes the marked depletion 
in red blood cells and hemoglobin. Mas- 
sive hemorrhage from the carcinoma is 
rare. Progressive weight loss and diar- 



1 — (rlass tube drams, uhith <ne .id- 
\ocated for piolonj^ed drainagt of the peri- 
toneum ha\e been found inoie «i{le(|uale 
than other t\pes comiuonh used IVifoia- 
tions near the ends tacditate aiuhonn}^ tlu 
tube with sutures (SurjjjUid C hnus of 
\ortli Xnierica, Dec , ( lintt ot l)i 

\\ \\a\ne Halxock ) 

iliea followed In dnemia and the signs of 
olistriKtion are associated with a iihiss 
which max lie felt in the right iliac fossa 
Perforation and local jieiitonitis with ab- 
scess formation occiiis with adtaiued 
growths and increases the dangers of le- 
section The earl} signs of change in 
bowel liabit max be oxerlooked or ne- 
glected by the jiatient Fetid loose stools 
containing dark blood and nmcus suggest 
a large fungating mass 

Carcinoma of the Transverse 
Colon — This produce.s less xveakness and 
anemia The early change in bowel habit 
is significant but is usually neglected by 
the patient Intermittent diarrhea wnth 
mucus, melena, and a gradual progres- 
sive constipation precede frank symptoms 
of obstruction which is always a late sign 


Pain is a significant early symptom 
m the disease. A hard mass may be 
palpable wdien the patient first consults a 
physician. Complaints which suggest a 
low-grade obstruction in a patient over 
40 years of age should be looked upon 
with suspicion. Recurrent colic after 
meals may be the first symptom. Mor- 
tality from operation is considerably in- 
creased after complete obstruction has 
occurred. 

Carcinoma of the Descending, Sig- 
moid and Pelvic Colon — This is more 
often of the scirrhous type and may be 
difticult to feel through the abdominal 
wall since the tumor is small and pro- 
duces obstruction bx constriction of the 
intestinal lumen Morning diarrhea xvith 
tenesmus is highlx suggestive of a fung- 
atmg carcinoma of the rectum ( )nl_x 
glow tils adjacent to the anus ])ro(liKe 
pencil stools ddie g(‘iunal health is often 



tubes These <ire <iu(I <n e tied in tlu 

ends oi the colon tollowins^ the Mikulu/ 
t\i)e ot tesection Dangei ot necrosis tioin 
tube piessuie is <i\oi(led 1)\ plac'ing tlu* tubes 
so that thev icniain outside tlu abdomen 
(Couitesc of Di X\ X\<i\nc Habe'oek ) 

not Visibly impaired until the disease* is 
far advanced Many jiatients first con- 
sult the jiliysician for the treatment of 
“hemorrhoids” and the true condition 
may go unrecognized for xveeks oi 
months unless digital examination of the 
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rectum or endoscopic visualization of the 
pelvic colon is done before treatment is 
prescribed. 

Treatment — By the nature of the 
disease, the treatment of colonic malig- 
nancy is necessarily surgical. With con- 



Fig ^ — Glass tube chain anchored to sig- 
moid over line of anastomosis may l>e a 
lifesaving measure should a leak develop 
The tul>e may be removed on the second to 
fourth day after operation, providing there 
IS no evidence of puntorm or other drain- 
age (Couites> of Dr W Wavne Babcock ) 

stanl iniprovenieiith in technic and man- 
agement of this condition the operability 
rate has increased H Finsterer-'* who 
has had wade experience finds 79 per cent 
of the cases (jperal)le w'hile Sir J h"ra- 
ser-^^* in a review' of 900 cases concludes 
that 55 per cent to 60 ])er cent are in- 
operable when the_\ come to the surgeon 
In this countrx , as elsew'here, the oper- 
ability rate varies wath the mdividnal sur- 
geon, and m some hands is as high as 80 
per cent (Babcock). Metastasis to the 
liver IS best determined at the time of 
operation and necessarily gives a bad 
prognosis but does not contraindicate re- 


section. Removal of the primary growth 
relieves obstruction and the patient often 
show’s a remarkable return of strength, 
vitality and weight gain even in the pres- 
ence of metastatic nodules in the liver as 
observed in one patient w’-ho is active, in 



Fig 4 — Cilass tube dram anchored over 
line of anastomosis following ileocolectomy 
The general peritoneal cavity as well as the 
region of the anastomosis is drained m 
this manner (Courtesy of Dr W. Wayne 
Babcock ) 



Fig 5 — Transverse lovvei right quadrant 
muscle-splitting incision 2 days following 
ileocolectomy showing dram guarding anas- 
tomosis of the ileocolostomy (Courtesy of 
Dr W Wayne Babcock ) 
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good nutritional status, and without 
symptoms 3% years after resection of the 
rectum and sigmoid, though typical meta- 
static nodules were present in the right 
lobe of the liver at the time of operation. 

In certain instances the removal of the 
primary growth seems to have a retard- 


early metastasis, especially in the mesen- 
teric lymph nodes. Drainage of the peri- 
toneum IS of first importance because of 
the possibility of contamination from 
the intestine in resections and the pres- 
ence of blood m the peritoneal cavity 
after closure of the abdomen Gauze and 



Fig 6 — Following proctosigmoidectomy for carcinoma the pelvis is dnniud thiough tlu 
perineum by the long glass tube which has multiple pert orations neai the end SOO to lUOO tt 
ot senjsangumous fluid often escapes during the first 24 hours altei opeiation (( uurtesy ot 
Dr W. Wayne Babcock ) 


ing effect on distant metastasis. Lesions 
in the pelvic colon metastasize upward 
through the lymphatics earlier in the 
disease than is apparent from gross ap- 
pearances. It is therefore important in 
these cases to resect normal bowel 
and attached mesentery proximal to the 
growth for these often bear the nidi of 


other drams are often indde([uate Re- 
tained bloody fluid in the jieritoneal cav- 
ity furnishes a lush pabulum for virulent 
organisms (especially streptococci and 
B. Welchn) which may produce a rapidly 
fatal peritonitis. Specially shaped glass 
tubes provide the best means for pro- 
longed free drainage of the peritoneum 
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as shown by W. Wayne Babcock (Fig. 
1). By using a tube with flattened end 
or by anchoring the end of a circular tube 
to the bowel to guard an anastomosis, 
herniation of an intestinal loop into the 
lumen of the tube is prevented. 



Fig 7 — Babcock method of beginning the 
closure of double-barreled colostomy follow- 
ing resection \ right angle clamp is not 
used, the spin divided and sutured wnth 
interrupted stainless steel wiie (Courtes> of 
Dr W. Wavne Babcock ) 

X-ray studies are a valuable aid to 
early diagnosis and confirm the clinical 
findings in late cases Barium should 
not be given by mouth as it may convert 
a partial obstruction into a complete ob- 
struction After barium enema the colon 
should be emptied by colonic irrigations 
or by giving castor oil by mouth if acute 
obstruction is not impending The filling 
defect shows destruction of the mucosal 
pattern which aids in differentiating the 
inflammatory mass of diverticulitis of the 
left colon from malignant tumors of this 


region. X-ray examinations are not re- 
quired in carcinoma of the rectum and 
may be misleading. Rectal growths can 
be diagnosed by the examining finger or 
proctoscope. Biopsy is rarely necessary 
if the growth can be felt because of its 
typical character. 

Preoperative preparation reduces the 
surgical mortality. The diet should be 
limited to soluble foods which leave a 
minimum of residue in the colon after 
digestion. Repeated enemas and co- 
lonic irrigations and the judicious use 
of mild purgatives are employed to 
empty the intestinal tract as completely 
as possible. In the presence of obstruc- 
tion, decompression preferably by en- 
terostomy or colostomy is necessary. 
Since the tumor invades the intestinal 
wall, perforation occurs as a late com- 



Fig 8 — The Babcock closure of colostomy 
showing spur divided The skin is under- 
cut to permit the bowel to be returned to 
the abdomen. (Courtesy of Dr W Wayne 
Babcock ) 

plication and requires drainage of the 
abscess. With fungating tumors of the 
cecum and ascending colon the secondary 
anemia which is often severe should be 
relieved by the use of hematinics, liver 
preparations, and in some cases repeated 
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transfu'iU)nh. The ubc of vaccine prepa- 
rations either by Inpoclerniic or intra- 
peritoneal injection have found fav'or 
with some operators. 

The choice of operation depends upon 
the site of the lesion, the surgical facil- 



9 — Babcoi-k closine ot Lolostoiin "1 lit 
spill has lieeii du idtd and the tdges ot tlie 
bowel aie united The skin is not suture<l 
because ot the dan^<ei ot spieadmji p\o- 
deiiiui tioin this intected field Tht peii- 
toneuin lias not been opeiieil {Coiirtesv ot 
iJi \\ Wav lit Habcotk ) 


iiR's «i\ culcil)lc\ the c()nlI)lKall()ll^ jircseiU, 
and the ^eneial condition and life expect- 
anc_\ ol the iialieiit l^sescxtion of the 
pnniai\ i^rowth should lie possible in a 
hi^h percentage of cases Less radical 
measures aie ieser\ed for patients of 
adxanced age oi those with local or gen- 
eral c()in])lications which ])iohil)it extir- 
])ation ol the growth l"or lesions of the 
right colon a 1 -stage lesection and ileo- 
colostonn with glass tube drainage ot 
the itentoneum is einidoced For tmnois 
ol the transverse, descending and sig- 
moid colon a stage opeiatioii of the Miku- 
licz t\]}e has given a lower inortaHt\ 
Tumors of the pelvic colon not amen- 
able to exteriorization for the Mikulicz 
method of treatment are best resected by 
a 1 -stage abdominoperineal proctosig- 
moidectomy with formation of a perineal 


anus and glass tube drainage of the peL 
VIS. Abdominal colostomy after resection 
of the rectum and sigmoid is a great in- 
convenience to the patient because of 
conventional clothing and psychologic 
factors wdiich often limits social adjust- 
ment after recovery In skilled hands 
formation of the perineal colostomy does 
not add an undue risk from ojoeration 
and gives much more satisfaction to the 
patient even when the sphincters cannot 
be preserved and voluntary control is not 
obtainable 

Intubation of the Small Intestine 

Nonsiirgical treatment of intestinal ob- 
struction has received attention recenth 



tig 10 — Babcock incision toi extenoii/- 
iiig \<iiious poitions ot the sij^ihokI ll is a 
lett olilKjiie iiuiscle-splitting incision and 
tfives a stionjj alxloininal w.ill iittei c'losuie 
{Courtesv of J)i \V Wavne Babcock ) 


through the woik of Miller and Abbott, 
who have devised a special double lumen 
tube for suction drainage of the small 
intestine. Normal intestinal action is re- 
stored, says W. O Abbott and C Ci 
Johnston, and obstruction from kmk- 
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ing adhesions often relieved when the 
small intestine is emptied. To accom- 
plish decompression a special rubber tube 
bearing an inflatable rubber balloon of 
50 cc capacity near the end is introduced 
into the stomach much the same as a 
Levin or Lyons tube. One lumen of the 
tube IS connected with the balloon and 
the other has perforations through w hich 
intestinal contents may be aspirated in 
front of the balloon The passage of the 
end of the tube through the stomach maj 
require 10 to 12 hours, after which the 
balloon is inflated with 30 cc of air and 
progress through the small intestine is 
made at the rate of 0 5 cm per minute 
As gas and liquid are aspirated by con- 
stant suction the intestine contracts and 
forces the balloon forward ; 8 to 10 feet 
of tubing are required to reach the ileo- 
cecal valve The progress of the tube is 
followed by fluoroscopy and dilute sus- 
pensions of barium sulfate injected 
through the tube may be used to visual- 
ize \anous parts of the small intestine 
Tins procedure is of no \alue in obstruc- 
tions of tlie large intestine. It is time 
consuming, requires constant attention 
tind the services of a radiologist The 
most hazardous element is tlie possibilit} 
of delaMUg surgical intervention m the 
])resence of strangulation of the intestine 
or peritonitis lAen with viable intestine 
the jirocedure ma\ be iiarticularlv trxing 


to an acutely ill patient w'ho becomes a 
poorer surgical risk if the nonsurgical 
treatment is unsuccessful. Successful de- 
compression of the small intestine wdnch 
does not relieve the obstruction may ex- 
haust an ill patient by prolonged manipu- 
lations wuth the tube. If decompression 
can be obtained wath facility and without 
taxing the patient’s strength too severely 
the mortality from operation is reduced. 

Obstruction Resulting from 
Roentgen Ray Therapy 

Injuries to the intestine w'ere found in 
8 7 per cent of patients by J A. Cors- 
caden. H H Kasabach and M Lenz-^’^ 
followang roentgen-ray treatment fur car- 
cinoma of the uterine cervix. The path- 
ological changes seen at necropsy and 
operation varied from proctitis wdth in- 
flammation and ulceration to cicatricial 
stenosis and perforation These effects 
w^ere prevented by reduction of dose and 
vSize of field. I A B Cathie-'^^ reports 
2 deaths resulting from intestinal injury 
in patients treated by x-ray for car- 
cinoma of the cervix If diarrhea de- 
velo])s during roentgen-ray treatment one 
should proceed with considerable caution 
as there is apparent!} a sul^norinal tol- 
erance to the ravs m some ]>atients 
hhlmjtic changes m tlie intestine ma} 
])r(Kluce obstruction as late as 3 to 7 
years after the irradiatnm 


SPLEEN 

Ih h'RANClS L 


Acute Abscess of the Spleen 
Etiology— Splenic aliscess has been 
leported to occur as a sequel of a great 
Variety of infectious conditions, such as 
furunculosis, otitis media, ei v sipel<is, 
staphylococcic osteoperiostitis, osteomy- 
elitis. purulent salpingitis, appendicitis, 


ZaBOROW SKI, MI) 

gonorrhea, intestinal amebiasia, ulcera- 
tive endocarditis, ])neuinoma, t} phoul 
and paratyphoid fever, jiuerperal infec- 
tions, diphtheria, malaria, smallpox and 
bubonic plague. Splenic abscess may be 
secondary to a s]>lenic infarct, trauma, 
splenic torsion, and ectopy The causa- 
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tive organisms are usually the staphyl- 
ococcus, streptococcus, pneumococcus, 
bacillus coli and ameba histolytica 
Signs and Symptoms — The disease 
may begin suddenly or the onset may be 
insidious. There is pain and tenderness 
in the left hypochondriac region with 
splenomegaly accompanied by chills and 
fever. The condition is most commonly 
confused with malaria, from which it is 
differentiated by the negative blood 
smears. E. Caldarera^^o reports a case 
and also reports the results obtained 
from an experimental study performed 
with rabbits. In 1 group of animals he 
traumatized the spleen, in another group 
of animals he produced an anemic in- 
farct of the spleen by ligating the ter- 
minal branch of the splenic artery. ITen 
all the animals were inoculated intra- 
venously with a broth culture of staphy- 
lococcus aureus. They all died within 
from 2 to 7 da\s ^riic resulting lesions 
are different, in a trauniati/ed s]ilecn 
(here appears within the injured zone an 
aggregation of small abscesses which 
gradnallv enlarges and becomes con- 
fluent In the infartied spleens, liow- 
cver. the inflammatoiy ])rocess begins 
around the infarcted are<i, and the latter 
becomes gradually mfiltialed and undei - 
goes purulent changes The puxjnosi'; of 
untreated cases is grave. Trcalincnl is 
always surgical 

Splenomegaly 

Roentgen Diagnosis of Esophageal 
Varices Accoiding to G. Tenarduzzi 
and G. Chiorazzo,^^! the jire.sence of 
varices in the lower segment of tlie 
esophagus in roentgenograms taken in 
the course of autochthonous splenomegaly 
without hepatic complications shows that 
splenomegaly is of the fibrous congestive 
type In this type of splenomegaly there 
is a primary disorder of the splenic cir- 
culation with consequent stasis of the 


blood in the spleen, which is followed by 
the establishment of a collateral circula- 
tion, early in the course of which the 
esophageal varices appear. 

Ulcer and Gastroduodenitis in 
Splenomegaly — According to E. Greppi 
and A. Forconi,222 gastric, duodenal and 
gastroduodenal inflammation and passive 
congestion associated with similar con- 
ditions of the spleen and the liver show 
an early phase of gastric, duodenal or 
gastroduodenal ulcer. The clinical symp- 
toms vary from mild to grave digestive 
disturbances. In certain cases there is 
either gastralgia or the complete syn- 
drome of gastric or gastroduodenal ulcer 
In all cases the chemistry of the gastric 
secretion is altered and there is a tend- 
ency to the production of local hemor- 
rhages Roentgen examination of the 
ga.strointestinal tract shows the various 
evolutional phases of gastric or gastro- 
duodenal ulcer from .simple duodenitis 
to typical iilcei The authois report 9 
suth cases Roentgen examination of the 
gastrointestinal Pact showed smiiile or 
erosive duodenitis m 7 cases, jililogoMs 
of the sioinach and tardias with jicnvis- 
eeritis in 1 ta^e and <i elironie ukci of 
the lesser curvature of the stoiii.icli with 
perivisceritis in .another In all vases the 
clinical syiniitnms corresponded to the 
evolutional phase of the ulcer. In 1 case 
(he repeated examination of the gastro- 
intestinal tract showed simple duodenitis, 
which evoluted to erosive duodenitis with 
formation of punctifoim niches in 4 
months. In another case, roentgen exam- 
ination show'ed the regressive evolution 
of a small juxtapylonc ulcer to diffuse 
gastroduodenitis m the course of 4 
months of medical treatment. The au- 
thors believe that inflammation and ])as- 
sive congestion of the spleen alone or in 
association with similar conditions of the 
liver are due to local disturbances of the 
preportal circulation. The condition re- 
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suits in the establishment of a special 
form of diffusing and progressive inflam- 
mation and local passive hyperemia, 
which induces the development and evo- 
lution of gastric, duodenal or gastroduo- 
denal ulcers. 

Treatment — The treatment consists 
in splenectomy or ligation of the 
splenic artery, which is advisable as 
soon as possible after establishment of 
the roentgen diagnosis owing to the fact 
that the patient is menaced by the pro- 
duction of intense hemorrhages of vari- 
cose origin or by complications of the 
liver. The operation in certain instances 
is followed by the disappearance of the 
esophageal varices from the recently 
taken roentgenograms. When throm- 
bosis of the gastric coronary vein exists, 
the varices are not modified. Even in 
these cases splenectomy is of value, as it 
prevents further disturbances of the por- 
tal circulation, the hemorrhagic diathesis 
and the cirrhogenic influence of the con- 
gested spleen on the liver According to 
the author the esophageal varices are the 
result of the association of stasis of the 
splenic blood with that of the liver and 
of the various territories of the stomach. 
Tt IS still unknown why m certain cases 
a gastroesophageal stasis prevails where- 
as m other cases there are functional 
disorders and inflammation of the pyloric 
and duodenal segments with formation 
of local ulcers. 

Epinephrine in Malarial Splen- 
omegaly — Ascoli’s treatment for ma- 
laria consists in intravenous injections 
of progressively increasing doses of 
epinephrine, which are administered 
daily until 30 injections have been given. 
S. Livierato--^ treated 7 adults present- 
ing malaria of the daily, tertian and ir- 
regular types of from 2 to 14 years’ du- 
ration. There was intense splenomegaly 
and anemia in all cases and the patients 
were in poor general condition. Treat- 


ment was discontinued by 2 of the pa- 
tients. Treatment gave satisfactory re- 
sults in the other 5 cases. The author 
thinks that the treatment is harmless. 
In some cases there is a transient intol- 
erance but treatment can be continued 
without interruption. While the treat- 
ment is being taken the appetite and 
general condition of the patients improve, 
weight increases, the malarial skin tinge 
disappears, the blood improves and splen- 
omegaly is progressively reduced. In the 
group of patients observed by the author 
at the end of the treatment the weight 
of the patients increased from 4 to 9 kg., 
erythrocytes increased from 1,000,000 
before treatment to 2,500,000 per cm. of 
blood after treatment. Hemoglobin in- 
creased from 20 to 40 per cent. The 
results of the treatment are permanent. 

Splenectomy — The splenomegalies 
which do not require operation include 
the splenic hypertrophies of a tumoral 
nature, such as Gaucher’s disease, Hodg- 
kin’s disease and leukemia. Aside from 
the splenectomies in which surgical treat- 
ment is dangerous or at least useless, 
there is another category m which surg- 
ery is not necessary With this group, 
the author classes all those cases m 
which medical treatment suffices to effect 
cure or improvement , for instance, tlie 
splenic changes of syphilis, leishmaniasis, 
bilharziasis and malaria On the other 
hand, m the presence of 1 of these splen- 
omegalies of known cause in which the 
medical treatment is of little influence, 
recourse to splenectomy may be neces- 
sary because of disorders in the blood, 
the vessels or the liver Increase in size 
of the spleen, progressive anemia and 
hemorrhages are the chief indications 
for surgery. Before an operation is de- 
cided on it is important to determine the 
functional capacity of the liver An irreg- 
ular and hard liver with sharp outlines 
in a person with poor general condition 



848 


SURGERY 


must be regarded as a contraindication 
to the operation The author refuses to 
perform an operation in cases in which 
the urea content of the blood is below 
a certain level After the liver has been 
thoroughly examined for contraindica- 
tions to surgical treatment, the vascular 
system should receive attention. Throm- 
bosis of the portal vein and adhesions 
between the spleen and the walls of its 
bed are contraindications to sjilenectomy 
Discussing 115 splenectomies R (Ire- 
goire--'^ sa\s that in the first lo opera- 
tions he had an immediate mortality of 
33 per cent In the later cases the mor- 
tality fell to 7 per cent \s regards the 
late results of siilenectonn for sjdc- 
nomegal} . he sa\ s that the hemorrhagic 
tendenc) is nearly the onl} danger that 
has to be feared. ( )f 37 jiatients who 
were operated on, did not present 
hemorrhage, wlnle the 2S others had 
had hemorrhages before the opeiation, 
such as epistaxis and lileeding fioni the 
gums ( )f the aforementioiu'd ])atieiits, 
2 had inalai lal In pertrojiln , 2 had tumoral 
h}|)erti()])h\ , 1 had kala-a/ai , 1 had leu- 
kemia an<l 3 had spIcMioniegaix of un- 
known origin 11ie 28 s|)lenon]eg<Lhes 
witli t (nisiderahle henionhages weu* foi 
the most part of the t_\ pe cliaractenzed 
In the presenc<‘ of ( lammi nodules ( )f 
these 2(S patients, 2l remained fiee fiom 
henionliages, hut the 7 others had le- 
curreiues of liemorrhages The late re- 
sults of splenectoni) are good, for the 
author observed 81 pt*r cent of perma- 
nent cures Idle} were entirely free from 
those clianges in the lilood and in the 
capillaries which make the jirognosis un- 
favorable 

E. L Eliason and J Johnson-- re- 
port on a senes of 53 splenectomies 
There were 21 cases of splenic anemia 
(Bantiks disease) Among these, there 
were 8 deaths, all occurring in patients 
With advanced disease. On the basis of 


this experience, the authors believe that 
operation is justified m the late stage 
only wdien the size of the spleen causes 
great discomfort. Of the 13 surviving 
patients, all but 1 are either w^ell or 
their condition is improved There were 
12 cases of hemolytic icterus. There was 
no operative mortality and all but 1 of 
the patients are w^ell It is preferable in 
this disease to perform splenectomy dur- 
ing a remission, but occasionally op- 
eration IS necessary during an acute 
exacerbation. Seven jmtients presented 
purjmra hemorrhagica ddiere were no 
operative deaths Operation should be 
])erformed both in the acute and chronic 
cases, if lileedmg does not respond 
])n)nipti} to conservative measures. There 
were 5 ])atients witli rupture of tlu‘ 
spleen, all of whom recovered from the 
o])er<ition <in(l aie well aftei from 1 to 
11 veais’ f()llov\ -u]), S])lenectoinv was 
perfoimed (m 2 patients sulTering from 
subacute liactenal tMulocai ditis witli spU^- 
noinegal} ( )ne (lit‘d and th(‘ otlK*r was 
not followed up Ru^sman <uul his co- 
v\orkeis l)(‘]ie\e that sjiUuiectomv foi 
this condition jiiolongs hie an<l umkUus 
tlu‘ patient inoie coinfort<ihle Multiple 
1} m])h()gen(ms evsts wert‘ diagnosed in 
2 jialients l)Oth rc‘cov(‘ie(I <ind are wrW 
iollowing opeiation S|)k‘nectom} v\a"' 
])erformecl m 1 case of s}i>hihs <isso- 
ciated with sjilenomegal} The jiatienl, 
])rior to ojieration, failed to respond to 
antihietic therapy, but thereafUu* re- 
s])onded well Operation was performed 
in 1 case of primary splenic tuberculosis 
with an excellent result It also was 
performed m 1 case of myelogenous 
leukemia , this patient died 3 months 
after operation. In 1 case of aplastic 
anemia associated with purpura, sple- 
nectomy w^as ijerformed as a last resort 
The patient died on the eighth postop- 
erative day. 
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Indications for Splenectomy in 
Childhood — L K. Diamond^-^ em- 
phasizes the greater severity of con- 
genital hemolytic anemia in childhood, 
and on the need for early operative 
treatment to prevent fatal termination. 
The results of splenectomy in this dis- 
ease were most gratifying Particularly 
striking were the growth and develop- 
ment which were found to be retarded 
during the period of observation before 
operation Platelet crises ^\lth intravas- 
cular thromboses may occur after sple- 
nectomy and cause serious symptoms. 
Eight children with splenic anemia or 
leukopenic splenomegaly w^re operated 
on In these cases the diagnosis wa'^ 
established by the exclusion of infections 
and by the finding of a moderate hypo- 
chronic anemia, a constant leukopenia, 
and a thrombocytopenia In general the 
results of operative treatment in this 
group were fairly good, although not so 
satisfactory as in congenital hemolytic 
anemia Sixteen cases of s])lenomegaly 
with early gastric hemorrhage were stud- 
ied In 11 of these, s])Ienectoniy was 
])erf()rmed The results were question- 
able, since hemorrhage tended to recur 
even after operation \s the ])robable 
lesion in such cases is thought to be an 
obstruction in the portal or splenic veins, 
removal of the sjdeen alone can hardh 
lie ex])ected to benefit all children with 
this disturbance The additional pro- 
cedure of t> mg the coronarv vessels and 
performing an anastomosis between the 
omentum and i)eritoneiim has seemed 
to result in less frecjuent hemorrhages 
In tlie studv of a groti]) of 28 cases 
with idio])athic thrombocw topenic i)ur- 
])ura hemorrhagica, it was thought ad- 
visable to ])erform splenectonw m 8 
cases ddiis was done to prevent tatal 
oi seranis recurrent hemorrhage, after 
the usual medical therapeutic agents had 
failed In this group the operation gave 


moderate relief of the symptoms in 2 
cases, and apparent complete relief in 
6 Five children with Gaucher’s sple- 
nomegaly were treated by splenectomy. 
The indications for operation in this 
disease were : increasing fatigue and 
limitation of activity caused by the en- 
larging spleen, the development of hy- 
pochromic anemia w'lth leukopenia and 
thrombocytopenia , and retardation of 
the growth and development of the child. 
In this group the operation produced 
immediate relief from these troublesome 
symptoms. Although it still may be too 
early for a final appraisal of the state 
of the disease m each of these children, 
no extension to the skeletal system has 
been noted following splenectomy 


MESENTERY 

Influence of the Mesentery in the 
Production of the Radiological As- 
pects of Intussusceptions — On the 
basis of numerous radiological examina- 
tions of intussusceptions m different seg- 
ments of the digestive tube, B. J>onu- 
intni--" IS convinced that the mesentery 
IS not limited as iisuallv described m the 
radiological picture, a simple arc wnth 
walls more or less folded This is onlv 
the shortest form of a more C(nnplex 
curve, sinusoid or elli})soid, m which the 
mesentery has the function of an axis. 
The radiological expression of the sinus- 
oidal or ellipsoid course is a ])ol\ cyclic 
contour of the mtussusceptum with 
arches in alternate directions, its folds 
appearing as fans pointing in opposite 
directions. The geometrical and anato- 
mical characteristics of the mesentei*} m- 
fiuence the characteristics of the intus- 
susception in the following manner the 
root of the mesentery prevents the ac- 
cunmlatioii of duy considerable nuinlier 
of loops m the intussusception w'hen the 
mesentery is elongated On the other 
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hand, the forms of intussusception in 
which most of the small intestine is in- 
vaginated are favored by a short or 
peduncular type of abdominal insertion. 
The nearer the entrance of the intussus- 
ceptum to the root of the mesentery, the 
longer is the invagination. The longer the 
intestinal insertion of the mesentery is 
found to be, the greater is the number 
of loops which can be invaginated. The 
breadth of the mesentery, the distance 
between its abdominal and intestinal in- 
sertions, is the factor which determines 
definitively the absolute length of the 
intussusceptum The intussusceptum can- 
not be much greater than the breadth, 
even when the possibility of elongation 
by caudal and lateral rotation of the distal 
part of the median loop and distensibility 
of the mesentery are taken into consider- 
ation The tliicker the mesentery, the less 
IS the possibility of penetration of the 
lou])s into cacli other. In invaginations 
of tlie colon, an\ noteworthy elongation 
of the intussii-sceptuni is hindered. 

Mesenteric Lymph-Nodes 

Etiology of Mesenteric Lympha- 
denitis --- Infections and toxins have 
jirohably been advocated as etiological 
factors more than am other agents That 
an actual infection of the glands thcin- 
sches occur in some patients is definitely 
pi o\ ed .\ttem])ts to find organisms in the 
glands removed at operation have usually 
been iinsuecessfnl. indicating that a toxin 
may possibl} be the underlying factor 
in many cases J Ireland^^s reported on 
22 cases of mesenteric lymiihadenitis , 20 
were traced and re-examined from 60 
days to 4 years after appendectomy. Six- 
teen of them had had no kind of abdom- 
inal distress simulating another attack 
of mesenteric lymphadenitis since opera- 
tion, 4 were found to have attacks much 
like those present before operation. Bac- 
teria may be transmitted from the throat 


by the blood stream or may be swal- 
lowed and produce localized inflammatory 
lesions in the intestine with secondary 
involvement in the lymph glands. Dis- 
tention, catarrhal inflammation, trauma, 
intestinal stasis, incompetence of the ileo- 
cecal valve with autoinfection of the 
ileum, regional ileitis, abrasions of the 
mucous membrane and lowered resistance 
of the surface epithelium of the intestine 
have been thought to be important m 
the production of mesenteric lympha- 
denitis. Allergy seemed to be the causa- 
tive factor in 1 case. 

A. K. Foster, Jr suggested that 
gastrointestinal stasis and conditions at- 
tributing to it allow clironic absorjition 
of histamine-like substances which may 
cause mesenteric lymphadenitis, especially 
when the appendix is diseased Mead has 
pointed out that the total number of 
mesenteiic lymidi-iindes varies greatly, 
from about 30 in a premature stillliorn 
infant to 300 ir more in a full-term cliild. 
They occur in 3 definite Imations 'Plie 
first group IS located at the last anas- 
tomosing branching of the cessels before 
the intestine is reailied , the second grou]) 
at tlie next larger anastomosing Iiranches 
of the large mesenteric \essels , wlnle the 
thud group is located at the root of the 
mesentery where the huge vessels arise 
The third group geneially constitute the 
largest lymph-nodes 

Arnold, at the University of Illinois, 
pointed out the great cariahihty m si/e 
under varying conditions and stated his 
belief that many organisms penetrate the 
intestinal mucosa only to be destroyed 
later by the mesenteric lymph-nofles and 
liver, which contain the [ihagocytes needed 
for such function. Heyd recognized the 
great task of the liver in destroying or- 
ganisms that are absorbed from the 
intestinal canal. W. Klein^^^ reporting 
on 140 cases believes that the cause of 
mesenteric adenitis is absorption of toxins 
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from the intestinal tract. These toxins 
may be of bacterial origin or may be the 
products of digestion. The statement that 
mesenteric adenitis is preceded by an 
infection of the upper respiratory tract 
is not borne out by careful histories and 
close observation, and is also contrary 
to the normal physiology of the animal 
body. 

The fact that mesenteric adenitis is 
always accompanied or immediately pre- 
ceded by inflammation of the intestines, 
as observed at operation, is further evi- 
dence that this form of adenitis is a direct 
result of pathological conditions in the 
intestines There is, however, a small 
group of cases of very acute involvement 
in which infection of the upper respiratory 
tract occurs simultaneously with mesen- 
teric adenitis In these cases it is per- 
haps a general toxemia that brings the 
toxins to the intestines via the blood 
stream and causes inflammation with con- 
sequent glandular hypertrophy. In only 
8 per cent of the author’s senes was there 
a history of a preceding upper respiratory 
infection The average age reported by 
most authors is less than 20 years. S 
Rosenbiirg-'^i believes that there is a 
definite seasonal incidence, perliaps re- 
lated to infection of the upper part of the 
respiratory tract He reported on 75 
cases. 

Signs and Symptoms— The pain of 
mesenteric adenitis is not easily explained. 
A possible explanation is that inflamma- 
tion and hyperplasia of the glands cause 
pressure on the sensory pacinian capsules 
in the mesenteric leaves, or perhaps these 
sensory organs are directly invaded by 
toxins W Klein classifies nonspecific 
mesenteric adenitis into 3 tjpes accord- 
ing to the symptomatology The first 
group is the least common and occurs 
in children from 6 to 12 years of age. 
The onset is sudden with high fever, 
marked toxemia and a high blood count. 


The face is flushed, the pulse rapid, and 
the throat congested and inflamed. The 
abdomen is distended and tender through- 
out, especially in the right lower quad- 
rant. When operated on, the whole 
intestinal tract, particularly the small 
intestines, is thickened and extremely 
red, and the mesenteric glands are deep 
pink. 

The second type is most common and 
is often mistaken for appendicitis. How- 
ever, the tender point in the right lower 
quadrant is at a higher level than in 
appendicitis and is internal to McBur- 
ney’s area ; and when the patient is 
turned on the left side, the tender area 
is shifted to the left and is absent on the 
right. This 1 sign, when present, has 
always differentiated mesenteric adenitis 
from acute appendicitis. 

The third type of mesenteric adenitis 
described by the author gives the same 
history as the second, but examination 
of the abdomen discloses that whereas 
the tenderness can be shifted from right 
to left with change of position, tender- 
ness over the cecum persists. This type 
cannot always be differentiated from a 
pathological process which involves the 
appendix. 

W. E. Adams and M B. Olney^^s 
cite 12 cases of nontuberculous and 1 
of tuberculous mesenteric lymphadenitis 
Two of the most outstanding features of 
this condition are the colicky nature of 
the abdominal distress and the marked 
tendency toward recurrent attacks. In 
the cases of one-half of the patients, the 
pain remained generalized over the abdo- 
men and in only 2 was it localized in the 
right lower quadrant of the abdomen 
Nausea and vomiting occurred in most 
cases, and diarrhea was present in 5. 
The white cell count is frequently ele- 
vated out of proportion to the patient’s 
temperature. A rapid subsidence of ab- 
dominal symptoms and pathological find- 
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ings is very helpful in the determination 
of the true nature of the condition The 
period of observation need not be longer 
than 2 or 3 hours but if the symptoms 
and findings make delay seem hazardous, 
exploration should be carried out at once. 
Diagnosis — A definite preoperative 
diognosis is difficult The histor\ of many 
previous attacks and the colicky nature 
(A the abdominal pain, together with the 
lack m many cases of localizing signs 
and symptoms, arc helpful m suggesting 
a definite diagnosis Mesenteric lympha- 
denitis IS aliiK^st always confused with 
acute apiiendicitis, and it must ahso be 
differentiated from ]n eloneiihritis, intus- 
susce]:)tion. and Meckel's duerticuluni 
The condition also resembles infectious 
gastrointestinal disease Mesenteric ]\in- 
])hademtis is fre(|uentl_\ the first concrete 
re\ elation of inflamination in the form of 
mild or s\m])tomless a])i)endicitis, t\- 
phlitis, or enteritis It is possible to- 
develo]) cliolec} stitis or ])ancreas disease 
oxer the ])le\iis celiocus througli retro- 
grade tiaiis])oii or projiagated tliiombo- 
Ixmphangitis m inescsiterK 1} nipliadenitis 
ot the \(‘imiform region 

Treatment—lt is jirohabix not safe 
lo 1 eniox V a iiiesenlerK lx niph node, c‘spc‘- 
xiallx if the infection is due to the strep- 
tococcus \])])endectonix or anx other 
jiiocedure necessarx to lemove abnor- 
malities xxhich max haxe had something 
to do with the occuireiice of mesenteric 
I\ in]>ha(lenitis is tlie ])resci died treatment 
Intestinal stasis and the conditions con- 
tributing to It alloxx chronic absorption 
of histamme-like sulistances which can 
c<iuse mescnteiic lx mphadenitis should be 
ci'rrected A lost ]iatients remain symp- 
tom free following appendectoni) . The 
pjognosis for a permanent cure is good. 

Ly 111 pha t i c Sy s teni 
Ileocecal Lymphadenitis in Chil- 
dren — This condition is common in chil- 


dren and young adolescents between the 
ages of 3 and 18 years The symptoms 
are similar to those of appendicitis The 
patient is seized with abdominal pain 
which is of varying severity and gener- 
ally can be traced to the right side of the 
lower abdomen During the attack there 
IS evidence of definite toxicitx The at- 
tacks subside as a rule, and the child has 
mteiwals of xxeeks or months during 
which he is apparently xxell, but the 
attacks recur until appendectonn is ])er- 
formed, after xxhich he will be free from 
sym])tonis A I'" llroxxn-'^'* believes that 
with care and a knoxx ledge of the condi- 
tion a correct preojieratixe diagnosis is 
])ossil)le in a reasonalile jiroportion of 
cases 

Allergy in Diseases of Lymphatic 
Glands — C Rotta-^'* followed the he- 
hax lor of allergx to tubei culm in a group 
of 700 patients xxho were siiifenug from 
diseases of tiie l}m])hati(. glands lie 
detenmiu‘d the intensitx of allergx from 
the intensity ot the tuberculin u^action, 
xxhich x\<is d()iu‘ l)x nicMiis of an iiitrci- 
derma! injection of 0 2 ( c of a 1 lo 3 
])ei tlioiisaiid old tultcMciilm solution d'lie 
same dose of a 1 pc‘r 500 old tiibeiculm 
solution was iiiti adc'nnallx in]c‘eted m 
anergic ])atients d'lu* gi(\atc‘st tubeuulin 
reaction consists in the ap])CMiaiHe ot <i 
necrotic ])apule at the ])oiiit of the injec- 
tion, which shows intense <illc‘ig\ It ap- 
])ears in almost all cases ot tuhcnc ulosis 
of the Ixinphatie glands, especicdlx it 
there is caseous degeneration of the 
glands It IS a reaction jtroper to tuher- 
culous lymphoma and to tuberculous, 
tracheobronchial or liilar cideno])athies 
The reaction is more intense xxhen the 
lymphatic structures only are unsolved 
by tuberculosis than when thew, as well 
as the lung, are tiilierculous Patients 
who are suffering from malignant granu- 
loma are in a condition of anergy or 
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liypoanergy, except when the condition 
coincides with hyperplasia of the reticulo- 
endothelial tissues, especially of the 
spleen, or with tuberculosis in evolution. 
Patients who are suffering from tuber- 
culous hyperplasia of Ziegler's type are 
in a condition of transient anergy, which 
changes to allergy as the adenopathies 
and splenomegaly disappear In myeloid 
and lymphatic leukenia, lymphosarcoma 
and reticuloma there is allergy. In tu- 
mors of the mediastinum and the liver 
and tumoral metastases in the lymphatic 
glands there is anergy. The author con- 
cludes that in adults who are sufifermg 
from lymphopathies the presence of an 
intense old tuberculin reaction shows the 
tuberculous origin of the lymphatic con- 
dition Anergy show^s malignant granu- 
loma, tuberculous hyperplasia and tumo- 
ral metastases The negative results of 
the tuberculin reaction in children w'ho 
are sufFering from adenopatliies indicate 
that the patients do not have tuberculosis 
Tuberculosis of the Tracheobron- 
chial Lymph Nodes — Normal Ivmph 
nodes cannot be demonstrated either b\ 
tlie roentgenologic or liy an\ other meth- 
od The roentgenologic demonstration of 
infiltration aliout the pulmonary lulus 
c(nistitutes a definite sign of tuberculous 
1_\ niph nodes Comjiression s\ mptoms 
of the trachea occur (ailc in \oung chil- 
dren and tlien lather infreciiiently. Pain- 
ful sensations Ixith subjective and objec- 
tive are not reliable The tulierculin test 
is of considerable im])ortance in deter- 
mining the s])eciticit) of the infectious 
process. This is true onl\ (jf the earl\ 
and the preschool age The diagnosis is 
justified m the ]U‘eseiKe of roentgenologic 
evidence of enlarged l\mph nodes, the 
])resence of exlrapulmonary tuberculous 
lesions, an enlarged lulus shadow\ the 
presence of oval or round shadows in the 
lulus wuth salt deposits, and the presence 
of perifocal infiltrations 


Clinical Aspects of Tuberculous 
Lymphadenitis — In 324 cases of periph- 
eral tuberculous lymphadenitis, B. C. 
Thompson- has found the supraclavic- 
ular and axillary lymph nodes affected 
only one-third as often as the upper cer- 
vical group This form also showed a 
tendency to appear later in life, with a 
maximal incidence at the age of 15, com- 
pared with 9 years in the latter type. 
More than half of the group show’-ed 
x-ray evidence of intrathoracic tuber- 
culosis, which usually took the so-called 
childhood form, with 1 or more small 
foci in the peripher\ of the lung and 
massive enlargement of the tracheobron- 
chial lymph nodes. Calcification w^as usu- 
ally present in these lesions Much less 
commonly the associated pulmonary dis- 
ease was of the adult type, with extensive 
cavitation and fibrosis and no mediastinal 
adenopathy B\^ reason of its pulmonar\ 
origin and the associated tracheobron- 
chial disease, tuberculosis of supraclavic- 
ular and axillary lymph nodes has a 
significance quite different from that m 
the nodes of the upper part of the neck 
Jt should, of course, be remembered that 
tuberculosis tends to spread from 1 group 
of lymph nodes to the next. In either 
normal or retrograde path^ Those un- 
usual cases in which tuberculosis iinohes 
simultaneously the upper cervical and 
tracheobronchial hnqih nodes, between 
w'hich there is no direct anatomic connec- 
tion, are probably due to concomitant 
infection of both the upper and the lower 
])arts of the res]Mratur\ tract 

Treatment — Tuberculosis of Cervi- 
cal Lymphatic Glands — K Reid and 
M C W ilkinson-'^‘‘ (nitline a method of 
treatment in 119 cases The treatment 
consisted of a combination of constitu- 
tional and operative measures; but con- 
stitutional treatment has been the funda- 
mental factor, and in no case was surgical 
extirpation of the tuberculous glands 
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adopted as a primary measure. The cases 
were divided into 3 groups: (1) En- 
larged glands with periadenitis; (2) 
enlarged glands without periadenitis, and 
(3) cases of residual infection following 
natural or artificial attempts at cure. 
Tuberculous lymphadenitis may be re- 
garded as a local tuberculous lesion in a 
patient whose resistance to the disease is 
insufficient. Constitutional treatment, 
therefore, is of paramount importance to 
prevent progress or recrudescence of the 
disease. The chief factors in constitu- 
tional treatment are rest (restraint from 
all activity), open air, a liberal bal- 
anced diet with an adequate supply of 
vitamin and heliotherapy. Tonsillar 
and pharyngeal sepsis m the pathology 
of tuberculous glands of the neck is of 
utmost importance. 

The treatment of a tuberculous abscess 
arising from a gland depends on whether 
superadded secondary infection has oc- 
curred or not If there is secondary 
infection the pus should be evacuated by 
incision, and free drainage should be es- 
tablished If there is no secondary infec- 
tion an attempt should be made to treat 
the abscess by aspiration The success 
of aspiration depends on the employment 
of a technic in which the needle is passed 
into the cavity of the abscess through 
and across muscle. The route of tlie 
needle is thus closed by the appruxinia- 
tion of the muscular fibers 

The operation for radical excision of 
tuberculous glands of the neck is a con- 
troversial field in surgery. The main 
contraindication for the operation is ac- 
tive disease with periadenitis The Group 
1 cases treated by conservative means 
required on an average 6.7 months to 
complete a clinical cure, and 24 of 29 
gave a good result on discharge. The 
operative 45 cases were under general 
treatment for an average period of 2.9 
months before they passed from this 


group to Group 2 or 3, and were then 
ready for operation. After operation 1 
month of treatment was given to allow 
satisfactory healing of the wound. There 
were good results in all the operative 
cases. Satisfactory results were obtained 
in the 6 cases in Group 2 under con- 
stitutional treatment. They were re- 
tained in the sanatorium for an average 
period of 3.25 months. The 16 cases 
treated by operation all gave good re- 
sults and were kept under constitutional 
treatment for an average period of 2 
months before operation. The statistics 
of the 13 cases in Group 3 give no use- 
ful information, as the group contains 
such a variety of cases of residual in- 
fection that no generalization can be 
made about them. But the immediate 
results following treatment m all groups 
were good except in 5 cases of Group 1. 
Ten patients did not complete the treat- 
ment. It is the authors’ opinion that 
the nasophar) iigeal lymphatic tissue is 
the ]irobable path of entry for the tu- 
bercle liacilhis in tins disease. Tubercu- 
losis of the cerMcal Ivnqih glands is a 
local disease wliuh does not give rise 
to metastatic lesions 

W Matliej.i-'^'' demonstrates that in 
all nonspecific inflammations of the cer- 
vical lymph nodes the results of short 
wave treatments are more ra|iid and 
more reliable than is the case m any 
other form ol treatment No difficulties 
are encountered m the ambulatory treat- 
ment of the glands. The mam effects 
of the short wave treatment are rapid 
disappearance of pain and fever, im- 
provement in the general condition and 
cure. The course of the process of re- 
covery is dependent on the duration of 
the glandular inflammation. New glandu- 
lar swellings, in which the treatment of 
short waves is begun early, are quickly 
absorbed. Cases of adenitis that have 
existed for longer periods break down 
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more rapidly under the influence of the 
short waves and can be subjected earlier 
to surgical treatment. In the presence 
of chrome nodules of the cervical lymph 
nodes and in case of specific, particularly 
tuberculous, adenitis, the treatment with 
short waves is ineffective. 

The Lymphoid Tissue of the 
Alimentary Canal 

H. G Thompson^ss stresses the ap- 
parent relation of the position of these 
places of lymphoid tissue to bacterial 
infection. Thus, the tonsillar lymphoid 
ring is at the entrance to the pharynx, 
where the path of the food and the path 
of the inspired air cross one another, 
i. e , the point where the maximum pos- 
sible combined air-borne and food infec- 
tion may occur. Peyer’s patches are 
situated where the curbing antibacterial 
action of the gastric juice and the bile 
begins to lose its power and micro- 
organisms begin to multiply. The vermi- 
form appendi.x with its lymphoid tissue 
is situated at the apex of the cecum at 
the point where there is probably the 
greatest stagnation of broken-down food- 
stuffs and where bacteria are most able 
to iniiltijih Tlie solitary follicles of the 
large intestine are likewise in a position 
where there is marked fermentation and 
bacterial action. It is at the lymphoid 
ring at the back of the throat and nose 
that bacteria are taken in by respiration 
and food. For the most part they are 
swallowed and then destroyed by the acid 
gastric juice, but before entering the 
esophagus they have incorporated with 
tliem the salivary corpuscles, which are 
tlie lymphocytes discharged by the lymph 
follicles of the tonsils The author sug- 
gests that possibly the discharged lympho- 
cytes or salivary corpuscles react to the 
bacterial toxins and supply a dose of 
immune bodies which are swallowed and 


absorbed by the alimentary canal and 
help to establish immunity in this manner. 

The author touches on the matter of 
tonsillectomy, and states that a few years 
ago it was the fashion for children to 
have their tonsils removed on the slight- 
est pretext. Now it is being realized that 
healthy tonsils must have some use and 
that simple enlargement, so long as it 
is not causing obstruction to respiration 
is due to the response of the body to 
some lack of hygiene or to some dietetic 
deficiency. The author quotes Layton, 
speaking from a large clinical experi- 
ence, that in children under 5 to 8 years 
of age removal of the tonsils impairs 
resistance to infection. He cites other 
instances in support of the theory that 
the lymphoid tissue of the tonsillar ring 
is associated with the protection of the 
young subject from bacterial infections 
and to substantiate the fact that it is of 
value in the economy of the growing 
child. 

With regard to the relation of the in- 
testinal lymphoid tissue to bacteria, there 
seems to be definite evidence that such 
a relation exists. From a large numbei 
of experiments which the author con- 
ducted with rabbits, he was able to 
determine that there is a regular flow 
of cells from the lymphoid tissue intu 
the lumen of the alimentary canal and 
that these cells are almost entirely small 
lymphocytes His next effort was to at- 
tempt to discover W'hat the reaction of 
the lymphoid tissue to pathogenic bac- 
teria was. For this purpose cultures of 
(1) bovine tubercle bacilli and (2) 
staphylococcus aureus w'ere used m a 
series of experiments on 9 rabbits The 
results suggest that bacteriolysis takes 
place either m the lumen of the bowel 
or in the lymphoid tissue ; also that bac- 
teria may pass rapidly through the lymph 
follicles Results were most marked in 
the appendix. The effect of deficiency 
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m vitamin A was also studied Several 
batches of rabbits were put on a diet de- 
ficient m vitamin A. In the rabbit the 
lymphoid tissue of the alimentary canal 
IS normally associated with the presence 
of gram-positive bacteria It became ob- 
vious that the diet deficient in vitamin A 
produced a marked increase in the num- 
ber of organisms in the lymphoid tissue 
Not only were they present in large 
numbers scattered throughout the deeper 
follicles, but they appeared to be massed 
in colonies as if they were multiplying 
locally. Especially was this the case in 
the lymphoid tissue of the vermiform 
ajipendix Aloreover, the lymphoid fol- 
licles began to show' signs of atrophy 
when the animals had been deprived of 
vitamin A In the later stages the ani- 
mals began to develop signs of xeroph- 
thalmia, and It was m these cases that 
the l\m])hoid follicles were represented 
In onl\ a vein thin layer of leukocytes 
Idiese findings were so marked that it 
was decided to tr\ to determine if the 
readministration of \itamin \ would 
cause a i egeneratioii of the l\m])h()id 
follicles \tcor(hngl\ , a rabbit was 
chosen whicli had bc^en on a diet de- 
licient in \ilainin \ for several months, 
and in which xerophthalmia was well 
(le\ el( )])e(l 1 he animal was given a sim- 

ilar diet with the addition of caiotene m 
oil foi 1 week It was then killed and 
the appendix and other Ivmjihcjid organs 
were iemo\ed for histological studv It 
was found that the deeper follicles 
showed the characteristics of active re- 
generation with both superficial and deep 
follicles present 


PERITONEUM 

Peritoneoscopy— E B Benedict-'"^^ 
has made 48 examinations with the Rud- 
dock peritoneoscope There has been 1 
fatality, in which pneumoperitoneum may 


well he considered as a contributory 
cause of death. The patient W'as m the 
terminal stages of multiple lung abscess, 
coronary disease and possible echinococ- 
cic cyst of the liver. No real errors m 
diagnosis have occurred When patients 
are carefully selected, ])eritoneosC()]W' is 
attended with little risk Those with 
serious pulmonary or cardiac disease are 
not good prospects. Abdominal adhe- 
sions may complicate the procedure, but 
by careful selection of the site of punc- 
ture difficulties have thus far been 
avoided Peritoneoscoiw may be indi- 
cated in any abdominal or pelvic condi- 
tion in which the diagnosis is obscure 
or m which additional evidence is needed 
to confirm a diagnosis or to plan treat- 
ment The procedure w’lll frecfuently 
give information that will decide for or 
against lai)arotomy. 

Pentoneosco])} is useful in caiKei, 
cirrhosis, tiiheiculous ])erit()nitis, ascites, 
])elvic tumois. eclo])ic i)iegiuiiic\ and 
o\anan dNsfuiKtion In 1 case an ex- 
cellent \iew was obtained ol <l i)ol\c\stu 
liver. 111 anotluM' case ot supjiosed echino- 
coccu c\ st the li\er was finmd to lie 
nornxil, and in a third casc‘ in whuh 
theie was <i <jiiestional)lt* |)alp<d)l(‘ mass 
the ])enloneal ca\it\ w<is found to lie 
normal 

Serious Cell diac oi ])ulmon«n\ disease 
may he a contraindiCeitioii, foi tlu* jic'ii- 
toneal distention necesseii) lor <i satis- 
factory excimiiiatioii ina\ somewhat 
embarrass the circnlalion and the dia- 
phragmatic movements Because of the 
danger ol spieadmg infection, ])en- 
loneosco])} is conti amdicalcal in inllam- 
matory conditions 1 kn itone()sco])\ will 
not replace ex])l(natory la])an)lom\ in all 
cases, but in certain cases it makes it 
possible to avoid major surgical o])era- 
tions. Peritoneoscopy requires local an- 
esthesia, a stab incision and hospitali/a- 
tion of 1 day. 
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Tumors of Retroperitoneal Space 

In 1929 E. described a triad 

of symptoms of retroperitoneal tumors 
and their influence on the sympathetic 
nerves of the corresponding lower limb. 
These symptoms are lowering of the 
temperature, excessive sweating and, 
during the period of nervous excitation, 
exaggerated pilomotor reflex m the lower 
limb which corresponds to the side of 
the tumor. During the period of ad- 
vanced destruction, when the sympa- 
thetic nerve is either inhibited or para- 
lyzed, the temperature of the limb is 
again increased, the sweating stops and 
the pilomotor reflexes are arrested These 
symptoms are important when the tu- 
mor IS in its early stage during which 
the diagnosis and the localization of the 
growth can be made with no other 
methods The difference in temperature 
1 ^ best measured at the toes or at the 
back of the foot By merely laying the 
hand on both feet, the difference in 
tem];)erature can often he made out easih. 
I'or more minute comiiarisons. conipara- 
tue thermometr} will have to be applied 
By means of this method it is jiossible 
to tell wliether the jirocess is m its 
initial or its ad\anced stage The tern 
])eratures of both limbs are traced dail\ 
and the da\ on winch tlie 2 temperatures 
are the same indicates the passage from 
the state of ner\ous excitation to that 
of inhibition or ])aral>sis The author 
named this crossing “calorimetric scis- 
sors ’’ These s\mptoms are \erified on 
8 patients, in some of whom the differ- 
enc<‘ of tem])(‘rature was often more 
than 5 degrees and well noticeable to 
themselves 

Torsion of the Omentum 

The predisposing factors are abnormal 
bulkiness and weight of the omentum, 
and adhesions along its free border, 
which cause a drag and lead to pedun- 


culatioii. These factors are present espe- 
cially in cases of hernias containing 
omentum, and torsions of omentum are 
therefore often combined wnth epiplo- 
cele. Acute inflammatory processes can 
also be the cause of torsion, though 
probably only wdien pedunculate exten- 
sions, which are not uncommon in the 
right part of the omentum, already exist. 
Other factors are abnormal shapes of 
the omentum ; congenital malformations 
and torsions; inguinal hernia, especially 
on the right side; postoperative or idio- 
pathic inflammatory processes which 
tend to alter the form, w’eight, and con- 
sistency of the omentum ; tumors and 
cysts ; changes in organs which are ana- 
tomically related to the omentum, such 
as ptosis of the spleen, ovarian cysts, 
uterine fibroids, inflammatory processes 
of the female adnexa, and appendicitis , 
and, finally, adhesions of the omentum 
to the abdominal w’all or to the intestine 
Itself. 

The usual distinction, and probably 
the best from a clinical point of view, is 
Iietween (1) torsion only in the hernial 
sac, (2) torsion both m the hernial sac 
and m the abdominal cavit}, and (3) 
torsion without henna, fa) unipolar, 
(h) l)i])olar Torsion of the omentum 
has been correcth diagnosed liefore op- 
eration in on]} a Acr\ few cases If the 
abdominal symptoms predominate, the 
case is diagnosed as acute abdominal 
disease, iisiiall} as appendicitis , if the 
hernial symjitoms predominate, the case 
i^ judged to be one of incarcerated 
hernia 

S O Junsson--^! calls attention to the 
danger of confusion, in the former case 
wnth apjiendiceal abscess, and m the lat- 
ter with incarcerated liernia; and w^arns 
especially against the danger of error 
w'hen the torsion is double, with 1 spiral 
in the hernial sac and another jiroximal 
to this, at the place where the omentum 
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is adherent to the colon. The other 6 
cases related by the author belong to 
the group of simple abdominal torsions. 
The cause in 1 case was hernia, al- 
though at the operation the hernial pouch 
was found to be empty; in another it 
was lymphangioma in the omentum ; in 
a third possibly acute appendicitis; and 
In the remaining 3 cases the condition 
was idiopathic. In connection with 1 
of the cases, the author briefly discusses 
the similar disease, torsion of the epiploic 
appendages. He calls attention to the 
fact that torsion of the omentum can 
give rise to a more chronic pathological 
picture, with recurring abdominal pains 
suggesting chronic appendicitis. 

M Mauro-**- reports the case of a 
40-year-old man with a right inguinal 
hernia which always could be easily re- 
duced The presenting complaints and 
clinical findings included pain in the 
right iliac fossa, abdominal rigidity, the 
presence of a fixed mass on palpation, 
and elevation of the temperature \ 
tentative diagnosis of acute appendicitis 
was made, but lapaintoniv icvealed an 
acute trjrsion of the greater omentum 
The f)eduncle was ligated and th(‘ omen- 
tal mass was resected. Ihieventful 
reuwen followtal. The second case o1)- 
scawed by IManio was that of a 50-year- 
old man who for the past year presented 
a left inguinoscrotal hernia When seen 
at the chnic he complained of severe pain 
in the left ihac fossa On operation an 
acute torsion of the omentum was found 
Hie figure shows the omental mass 
wdiich was about the size of an orange 
with a peduncle wdnch was twisted 
counterclockwise. The mass was ad- 
herent to a loop of Intestine which was 
also twisted and formed a true volvulus. 
After disengagement of the intestinal 
loop and resection of the twisted omen- 
tal mass the patient made an uneventful 
recovery. 


PERITONITIS 

Anatomy — The routes of spread of 
free fluid coming from a perforated vis- 
cus within the peritoneal cavity are 
described by C. G. Pantln-^^ as: (a) 
From a perforated duodenal ulcer to the 
right flank and right diaphragm with 
right shoulder pain; (b) from a high 
gastric ulcer to the left flank and dia- 
phragm, with left shoulder pain usually 
appearing later than the abdominal pain ; 
(c) from a gastro jejunal ulcer along the 
right side of the mesentery into the right 
lower quadrant; (d) from a ruptured 
ectopic pregnancy through either flank 
to the diaphragm; (c) from a ruptured 
spleen to the left diaphragm, with pam 
first m the shoulder and then in the flank 
L. Allen-’^’^^ has jihotographed flogs’ 
red corpuscles entenng stomas in the 
diaphragms f)f mice after iiitni])enton(*al 
injection 11c was not able to demon- 
strate stomas an\wher(‘ (‘\cept in the 
diaphragm, and is ol the opinion that 
they arc open when tlu‘ diaidnagm is 
relaxed, and au‘ closed 1)\ thc‘ coni i ac- 
tion of this inus('Ie 

This woik is ])<itll\ c'oiilii nK‘(l h) the 
ohseiwations of B Mt‘iik(‘s,- ^ ^ wlio in- 
jected a colloidil suspension ot tlioriuni 
dioxide iiit(j the penloiu^al c<i\ity of 
guinea pigs and rabbits, and took x-ray 
films at various intervals It is gen- 
erally accepted now, accoiding to j S 
Horsley,--^ that the capacity for absorp- 
tion from the peritoneum, so far as its 
histologic structure is concerned, is cdiont 
the same everywhere Even though the 
diaphragmatic peritoneum has no moie 
capacity for absorption than the peri- 
toneum elsewhere, the movements of 
respiration — the contraction and the re- 
laxation of the diaphragm with the liver 
beneath it — may act somewhat as a pump 
and mechanically force exudate into the 
peritoneum more rapidly than it would 
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be absorbed without such alternate com- 
pression and relaxation. 

Physiology — 1. Absorption of So- 
lutions and Particulate Matter — 
Absorption occurs both through the 
lymph vessels and through the blood ves- 
sels but probably it is much greater 
through the latter. The lymphatic duct 
is primarily a collector of material from 
the intestinal lacteals and carries nutrient 
material, while the lymphatics of the 
peritoneum itself empty into the lymph 
nodes and not directly into the thoracic 
duct as the lacteals do. A. J. Schech- 
ter246 believes that, in the uninflamed 
peritoneal cavity, the laws of diffusion 
and osmosis govern the absorption of 
substances other than proteins. The 
mechanism of the absorption of proteins 
is not yet established. When normal 
saline, glucose, or salt-bicarbonate solu- 
tions were injected into the peritoneal 
cavity, they all gradually took on the 
electrolytic composition of edema fluid 
and were absorbed at a constant rate. 
H A. Mengle-"^” found that the absorp- 
tion of particulate matter was more rapid 
under ether anesthesia than under so- 
dium-amytal or local anesthesia 

2 Experiments indicate that absorp- 
tion of bacteria and other particulate 
matter commonly occurs by way of the 
lymphatics, and of solutions or even 
large molecules by \\ay of the blood 
stream. Whether the latter enter the 
lymphatics first is not known, nor is the 
method of ])assage of any substance from 
the peritoneal cavity to the lymph or 
blood stream explained It seems estab- 
lished that the inflamed peritoneum ab- 
sorbs usually less actively than the un- 
inflamed and that substances in solution 
are absorbed best when isotonic, 

3. A number of authors have studied 
the cellular reaction of the peritoneum 
to the injection of various substances. 
All are agreed that the polymorphonu- 


clear leukocytes are normally present in 
very small numbers, the chief cells in 
the normal peritoneal fluid being large 
phagocytic mononuclear cells. 

4. Experiments show that almost any 
substance injected into the peritoneal 
cavity of animals slowed peristalsis, and 
electrical or mechanical stimulation of 
almost any part of the parietal perito- 
neum caused a reflex slowing of peristal- 
sis, which could be prevented by cutting 
of the splanchnic nerves or by cutting 
of the cord at the second dorsal seg- 
ment. After ligation of the blood vessels, 
stimulation of the splanchnic nerves pro- 
duced no change in peristalsis, which 
suggested that the reflex passes through 
the sympathetics in the walls of the blood 
vessels. H. Imanaga^^s believes that the 
lower blood pressure in diffuse peri- 
tonitis and the subsequent slowing of 
the blood stream cause an accumulation 
of acid in the intestinal wall which is 
responsible for atony of the gut and loss 
of peristalsis. When he examined the 
blood of the portal vein in animals with 
diffuse peritonitis, he found a lower pH, 
a lower sodium chloride content, and a 
marked lowering of the oxygen content. 
A number of authors have studied the 
blood chemistry in peritonitis, and it 
was found that the blood sugar was in- 
creased in proportion to the degree of 
peritonitis, and that the adrenalin con- 
tent of the blood and also of the adrenals 
was promptly elevated. M. Tabanelli^^o 
found in 33 patients with acute peri- 
tonitis a fall in blood cholesterol, which 
continued progressively in those who 
died, but the cholesterol returned to 
normal in those who recovered. M 
Okada^^o thinks that histamine is prob- 
ably the important factor in death from 
peritonitis. 

Toxicity of the Peritoneal Exu- 
date— G. S. Bergh, W. F. Bowers, and 
O. H. Wangensteen^®^ perforated the 
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stomach in 2 series of dogs, 1 with, and 

I without, a full stomach Of 29 dogs 
with an empty stomach, only 2 died. Of 
30 dogs recently fed, 26 died. Of 17 
dogs perforated immediately after the 
ingestion of fluid only 3 died. Of 16 
dogs with a perforated duodenum 12 
died, and of 9 dogs with a perforated 
jejunum 4 died Of 9 dogs with a per^ 
forated lower ileum, all died Of 7 dogs 
with a perforated cecum, 2 died. Of 8 
dogs with a perforated rectum, 1 died 
These findings confirm the observations 
of previous authors that the lower ileum 
is the most infective ]iart of the gastro- 
intestinal tract 

H A Mengle, N. I" I’axson and J 
O Bower-'^- induced sjireading jieri- 
t(/nitis in 20 dogs which had previousK 
been immunized against Clostridium 
welchn toxin, in order to ascertain what 
proportion of the animals so nnnmni/ed 
would sur\i\e the infection The marked 
clro]) in mortaht} in this grou]) as com- 
])ared wnth the control groiij) leads one 
to beliexe that the toxemia acc()in])tin\ - 
mg s])read]ng peritonitis mat be largel} 
])rodiiced h\ the toxin of C lostnduim 
welchn 

Bile Peritonitis — II \ li<ukms, T 

II Harmon and J E I liidson-”*'* (‘sti- 
mated the exudation to 1 k‘ approxiinatel} 
cl third ()1 the hlood volume^ and 60 jier 
cent of the plasma \olume, with lesultant 
marked hemo concentration. Thew be- 
lieve that (leatli is due to this, rather 
than to the activ'it} of liactena which 
ap])ear later \" H Afoon and D R 
AIorgaiH*’’'^ concluded that bile caused 
an increased permealnlitv of the capil- 
lar} walls S H Mentzer-’^'” concludes 
tliat human mortality depends always 
entirely on wdether the bile is infected 
or not. M H Manson and C. T. Egin- 

from their experiment, conclude 
that there are at least 2 factors causing 
death m bile peritonitis; the primary 


injury to the peritoneum by the toxic 
bile salts and the secondary shock from 
the loss of fluid from the vascular system. 

Bacteriology — K Roberts, W W 
Johnson and H. S. Bruckner-*''*'^ obtained 
positive cultures m 76 per cent of their 
cases, in which the peritoneum w^as 
opened in clean c)]:>erations ; however, 
these organisms w'erc practically the 
same as those winch they obtained from 
the deep layers of the skin and in the 
laboratory air R Friedrich and H 
Weber-’^'^*"^ demonstrated many intestinal 
organisms m stomachs afflicted with car- 
cinoma, while stomachs or duodemims 
wnth lienign ulcers were shown to have 
very few organisms and the cultures 
were often sterile Therefoie the highei 
incidence of iientomtis following res(‘c~ 
tion of the stomach for carcinoma as 
comjiaied with gastroenterostoni} for ul- 
cer Several authois ha\(‘ rei)ortt‘(l cxises 
of acute ])ei itonitis which xudled the 
enterococcus m jiure cultuu‘ II Mun- 
dorfl-'*’^ ie])()its on 33 case's ol jmc'uino- 
coccic ])ei]tomtis slit' found a prc'donu- 
nance of cliildien from lural distiicts, 
most of the* patic'iits weu' girls ( )f the 
33 c<ises, theu‘ weu‘ 17 with an acute 
onset Nine ot the 17 ])<itients dic'd In 
the <S th<ii r(‘co\er(‘d, coin])lKMt ions siuli 
<is pneumotihi, nepliiitis and late* ah- 
scc'ssc's dc‘\ eloped TIu' aspc'cts ot scc- 
ondar} imeumococeic i)erit()nitis, w Inch 
develops m thc' couise of otliei ])iu‘uin()- 
coccic infc'ction, <iu' (|Uite difieri'iit fiom 
those of the aente or jininar} forms 

Tuberculous Peritonitis — Snu c' the 
tavoralde results of ()])erati()n m tnlier- 
culoiis iientomtis are out of proportion 
t(» thc amount of surgical work pc*i - 
formed, there must he some otliei e\- 
])lanation (if w'liv these ])atients improve 
It seems likely to M J Brovvn-^*^^ tliat 
111 some cases ecpii valent imjirovement 
may be accomplished by the use of closed 
ether anesthesia alone, V temporary 
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anoxemia produced by the anesthesia 
might be an explanation for the apparent 
cures. The tuliercle bacilli are known to 
be anaerobic organisms. From the known 
facts of culturing the tubercle bacilli, the 
reduced oxygen intake of the body would 
explain, at least partially, the improve- 
ment that follows when ether anesthesia 
alone is administered. 

Pneumoperitoneum in Perforations 
of Gastrointestinal Tract — J. R, Paine 
and L G Rigler-^*^ report on 62 proved 
cases of perforation of the stomach, du- 
odenum, small intestine and colon , 47 of 
the patients were given x-ray examina- 
tions, and gas outside the gastrointestinal 
tract was observed in 78 8 per cent In 
38 cases of perforation of the stomach 
01 duodenum, free gas was observed in 
28 cases. 

ii Lenarduzzi-^'- discusses the roent- 
gen picture of encapsulating peritonitis 
The small intestine shows a piling up 
of almost all its loops which depends 
upon the extensiveness of the process A 
sausage-like mass is thus produced which 
is well delimited from the normal resid- 
ual portion of the small intestine and 
also Irom the stomach and colon The 
jiiling u]) of the intestinal loo])s may 
leave their asjiect unaltered, but if the 
ca])sule becomes adherent to the visceral 
peritoneum, the induidual loojis are ap- 
proximated and the entire mass nui} sug- 
gest tlie ])resence of greatl\ dilated 
intestinal looi)s ecjual in caliber to those 
of the colon In addition the mass mav 
ai)pear segmented and gi\e a ])seudo- 
eolic ert'ect ( W^spignanrs sign) The 
hitter sign is characteristic m adxanced 
cases Whth the aid of i)ressure the mu- 
cosal \aKes ma\ be \isuah/ed also and 
this IS of great aid m establishing a 
dififerential diagnosis 

Treatment — Prophylactic Treat- 
ment — 1 / ^accincs — The purpose of 

administering these substances is not to 


effect a true vaccination in the sense of 
obtaining general constitutional immunit} 
but to increase the local resistance of the 
peritoneum by bringing about a heavy 
influx of phagocytes, chiefly the poly- 
morphonuclears. The value of these so- 
called vaccines has not been definitely 
determined. The most active workers in 
this field have been B Steinberg and 
H. Goldblatt.-^^ Bargen at the Mayo 
Clinic had developed a vaccine made 
from colon bacilli and streptococci, where 
It w^as given as one of the several pre- 
operative measures before resection of 
the intestine 

2 Bovine amniotic fluid, which has 
been concentrated, lias been recom- 
mended as a preventive of both post- 
operative adhesions and peritonitis when 
given mtraperitoneally. 

3 Filtrates or Antivirus — The use of 
coli antivirus in a few human beings 
showed no convincing evidence of bene- 
fit It seems true that some protection 
against organisms injected into the peri- 
toneal cavity can be evoked l)\ the pre- 
MOus injection of filtrate or antivirus, 
l)ut this effect ma\ be due to nonspecific 
irritation of the peritoneum. 

4 Bacteriophage — In mice. If Z 
fern, H O. Ilarve} and F L Meleiie) 
obtained jirotection with intrapentoneal 
injections of bacillus coli bacterio- 
phage against bacillus coli j^entonitis, 
amounting to 25 times the dose of oi- 
ganisins that killed controls Theie is 
little or no e\idence that commercial 
]:)re])arations of single or combined bac- 
teriophages have pnwed their \alue in 
the prevention or cure of peritonitis If 
It can be determined that the peritonitis 
IS caused solely or chiefly In a hemolytic 
streptococcus, treatment with sulfanila- 
mide should benefit 

i4ctjVe Treatment — 1 Operative 
Treat men I — Most authors believe in 
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prompt operation in most cases of peri- 
tonitis, with removal of the focus of 
infection with a minimum of trauma. In 
the case of appendicitis some surgeons 
recommend that the appendix should al- 
ways be removed^ while others advise 
not removing it in the case of abscess 
or general peritonitis if it cannot be ex- 
cised without the danger of spreading 
the infection. J. W. Kennedy^^^ believes 
the watchful waiting of the physiological 
surgeon for a quiescent stage in the peri- 
tonitis abdomen due to a perforated 
appendix has been a disastrous blunder. 

R. D, McClure and W. A. Altemeier^^^^ 
found that the lowest mortality in appen- 
dicitis occurred in the cases operated on 
through a McBurney’s incision and that 
spinal anesthesia was accompanied by a 
lowered death rate than ether. E, S. 
Jones-^^ explained his good results as 
being due to a cecostomy through the 
appendix stump J. S Horslev-’^'' ad- 
vises suction to remove pus or exudates; 
gauze should not be ])lace(l within the 
peritoneal cavity, and on no condition 
should the jnis or exudate he sponged 
avvav The stump of tlu‘ appendix should 
he treated b\ tying it and disinfecting it; 
it should not he huried Nothing is given 
by liowel or by mouth; water, ek‘ctn»- 
Ivtes and caloiies aie sui)phe(l In con- 
tinuous intravenous injection of 5 per 


cent dextrose in RingeEs solution, 
and by hypodernioclysis of 2^^ per cent 
solution of dextrose in physiological 
saline. There is a difference of opinion 
in regards to drainage. W. Wayne Bab- 
cock has been using glass drains with 
success. 

2. General Treatment — It is important 
to give nothing by mouth after operation 
but restoring the water, calorie and elec- 
trolytes by parenteral administration A 
few favor frequent transfusions of 
blood. FowleEs position is generally 
accepted and gastric suction through a 
nasal tube is rapidly gaming favor. Mor- 
phine is advocated by most authors. 
FVjtter gives pitressin after operation 

A great deal of interest has been 
aroused by the report of Hans Jlav- 
who 111 1932 reported the treat- 
ment of 108 cases of ])entumtis follow- 
ing a])pendKMtis without a single* death. 
JlaviiC(‘k uses the “]^a{)aroplioslainj)e” 
with a Wood’s filter which gives essen- 
tialh a monoc liKjinatic light i)Cinntling 
line to cr)nu‘ thu)ugh Tins light is 
luminescent, and tlu* visihK* lays and 
those which produce ervthcma and con- 
junctivitis <ii(‘ tiltcu‘d out Sections of 
bowel, ineseiitciv and onu‘ntnni ait* t*x- 
])osc*d to the lamp for a pt‘nod of 5 to 25 
minutes, dc])t‘iiding u])on tlu* scvt‘iitv of 
(he tondition 


HERNIA 

By Fkedfrtck A. Fiskk, M 1). 


Diaphragmatic Hernia 

From the standpoint of etiology, dia- 
phragmatic hernia should be divided into 
2 groups, the congenital types and the 
traumatic types. 

Congenital — According to Dono- 
van,2^^ the most common sites of defects 
in the diaphragm are: The foramen of 


Bochdalek , the foramen of Moigagni, 
the dome of the diaphragm; and the 
esophageal hiatus It is said that a hernia 
through the aortic or vena caval open- 
ings has never been reported. The em- 
bryonic diaphragm consists of 2 parts* 
A ventral part which is the cephalic por- 
tion of the septum transv^rsum, develop- 
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ing in the cervical region, and a dorsal 
part which is the pleuroperitoneal mem- 
brane, developing from the lateral body 
walls and destined to become the closing 
membrane between the pleural and peri- 
toneal cavities. During development, the 
diaphragm migrates from the region of 
the third cervical vertebra to its final 
location opposite the twelfth thoracic 
vertebra, and during this migration the 
plane of direction changes. It is thought 
that the communication between the 
pleural and peritoneal closes about the 
third intrauterine month. If this com- 
munication remains open, there is formed 
a pleuroperitoneal hiatus known as the 
foramen of Bochdalek. Since the liver lies 
over the right foramen, hernias at this 
point are less common than on the left 
side. Failure of fusion of the costal and 
sternal fibers at either side of the sternum 
results m the formation of the fora- 
mina of Morgagni. Failure of fusion of 
the elements at the dome is given as 
the explanation of this type. Hernia 
through the esophageal hiatus has been 
altrihiited to failure of development of 
the (haphragni at this point or to failure 
uf migration of the stomach because of 
a short esophagus. 

A report of 10 cases of congenital dia- 
phiagmatic hernias was made by Dono- 
van Seven operations were performed 
on 0 of these cases ; all but 1 was under 
6 months of age at the time of operation 
d\vo patients died of shock, 1, a 5-week- 
old infant who developed a high intestinal 
obstruction, and the other a boy, aged 8, 
died after a long and tedious dissection 
of structures adherent in the chest and 
closure of 2 diaphragmatic defects. One 
case of esophageal hiatus hernia has a 
partial recurrence due to a short esopha- 
gus, but he is doing well. One patient 
operated at 5 months had an operation 
for recurrence at 2 ]/^ years old, which 
has remained successful 2 years later. 


One case with hernia through the left 
foramen of Bochdalek is well 7 years 
after operation. One with hernia through 
the left foramen of Bochdalek is well 6 
years later. In 5 there were no other 
associated congenital defects, 2 were mon- 
golian idiots, 1 had congenital heart, 1 
cleft palate, 1 an umbilical hernia, bilat- 
eral cryptorchidism, penile hypospadius, 
hypertelorism, and a pilonidal sinus, 
Heller and Low-Beer^ report the 
case of a boy, aged 7, who had been sub- 
ject to colic attacks since early child- 
hood. On the basis of roentgenologic 
examination, a diaphragmatic hernia in 
the region of the left Lavey’s cleft with 
a loop of the distal transverse colon and 
dextra position of the heart was found. 

Traumatic — Injuries to the chest wall 
associated with fractured ribs and pene- 
trating wounds in the region of the dia- 
phragm should lead to the suspicion of 
this type of hernia Mast and McDon- 
ough^'^^ report the case of a boy, aged 
13 years, who had an accidental gunshot 
wound m the upper abdomen and lower 
thorax. He was treated conservatively 
for 2 weeks and discharged. Eight 
months later he died of an intestinal 
obstruction. At autopsy the entire stom- 
ach and 18 inches of the midportion of 
the ileum w^ere found in the left thoracic 
w^all In this case the initial diaphrag- 
matic injury was overlooked 

Hiatal Hernia — These hernias at the 
esophageal hiatus are usually divided 
into 3 types Congenital short esopha- 
gus, the paraesophageal ; and the gastro- 
esophageal MoersclA'^- studied 267 
cases of diaphragmatic hernia and found 
246 were of the hiatal t\pe wFile 25 w^ere 
traumatic and 6 were the congenital type , 
of these, 133 were m women and 113 m 
men The ai^erage age was 55 years ; the 
youngest was 8 years and the oldest 82 
years — clinical symptoms attributable to 
the hernia were present in all but 19 
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cases, Esophagoscopic findings of the 
various types are discussed Operation 
is indicated on the basis of the severity 
of symptoms; of the 246 cases, 64 were 
subjected to operation 

Eisen-'^'*^ feels that abdominal disten- 
tion plays an etiological part in the pro- 
duction of these hernias For this reason 
women who have multiple pregnancies, 
obesity and constipation, have them more 
frequently In 33 cases encountered in 
the course of 1138 routine gastrointes- 
tinal examinations, 22 were females. The 
average age was 53 years, the youngest 
25, and the oldest 78. 

Symptoms — According to Harrington 
and Kirkdin,-"-* the symptoms of dia- 
phragmatic hernia are usually progres- 
sive and vary in type and intensity, de- 
pending on the amount and ty]>e of her- 
niated abdominal viscera and the degree of 
mechanical interference with the normal 
function of the diaphragm, heart and 
lung^ The symptoms often resemlile 
those of other organic diseases of the 
cihclomen and thorax, especiall) cholecys- 
titis, pe])tic uker, cardiac disease, sec- 
ondary anemia and esophageal obstruc- 
tion 

The symptoms of paiaesophageal her- 
nia begin at birth or any lime in life At 
the onset there is mild epigastric distress 
l>rojecte(l through to the back usually 
after a hea\y meal The attacks are simi- 
lar in character hut vary in intensity 
de])ending u])()n the amount of stomach 
incarcerated Belching and vomiting 
which are usually attributed to cholecys- 
titis bring relief As more of the stomach 
becomes incarcerated, the pain may be 
agonizing, projected straight through to 
the back and up between the shoulder 
blades Belching and vomiting are inter- 
fered wath due to cardiospasm or pres- 
sure on the esophagus Palpitation, tachy- 
cardia, and dyspnea are the common 
thoracic symptoms Angina pectoris has 


been confused. Hemorrhage is not com- 
mon and usually indicates fixation of the 
stomach wath erosion or ulceration of 
the mucous membrane resulting from 
forced vomiting. 

The symptoms of traumatic hernia or 
congenital hernia in which the stomach 
alone is involved are similar to those 
mentioned. Lksually these hernia have 
larger openings and contain large and 
small bowel, liver and spleen. The symp- 
toms of traumatic cases are rapid in 
progress, severe in character, and are 
attributable to mechanical interference 
with function of the herniated viscera, as 
w'ell as marked interfeience with the 
heart and lungs. 

Diagnosis — Vll authors are agreed 
that the diagnosis is made oiil\ by careful 
radiological studies Ungeraiid Po])])el-"’* 
feel tliat a close relationshi]) between 
clinician and radiologist is essential Un- 
usual epigastiic distress in a jiregnant 
woman , gurgling, s])Iaslniig, or luinhhng 
sounds in tlie Jiesl, c‘si)eciall\ if exag- 
gerated in llie knee-chest ])ostine, i es- 
])iiator_\ dela} oi peisistc‘iil cyanosis in 
an infant, and scxoiidaiv <memia with 
atvpical phvsical signs at the base of left 
chest should aioiist* c'hnual siis])K]()ii 
T ile radiologic aspects fioni tlic‘ stand- 
poiiil of positions, \anous oig<ins in 
stomach, colon, kidne\ , should he con- 
sidered The ladiologK examination 
should demonstrate the t\pe <in(l site of 
herniation, the contents of the hernia, the 
rediicibility, the length of the esojihagus, 
the site of esophageal hiatus, the dni- 
])hragms, costo])hrenic spaces and asso- 
ciated pathology The following findings 
are considered especially valuable IVi- 
vSibtent absence of the gas bubble in stom- 
ach; inspiratory elevation of one side of 
diaphragm, especially if there is a inegalo- 
colon, visualization of shadow's resem- 
bling stomach or intestines above the 
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diaphragm, especially if heart is dis- 
placed; and benign stenosis of the lower 
part of esophagus. 

Treatment — The only treatment of a 
diaphragmatic hernia which will prevent 
serious complications and assure relief of 
the symptoms is the operative reduc- 
tion of the contents and repair of the 
opening in the diaphragm. Harrington 


cases. Ethylene or cyclopropane given 
under positive pressure is the preferred 
anesthetic. The surgical repair may be 
accomplished by the abdominal or tho- 
racic route or the combination of both. 
For the left-sided hernias the left oblique 
abdominal incision is preferred, while the 
thoracic approach is preferable for the 
right-sided hernias. The exposure of the 



Fig 1 — Upward traction on the edges of the rent bv Lower’s hooks as an aid in reducing 
diaphragmatic hernia via the chest appioach (Courtesy, Annals of Surger> , Jan, 1938 ) 


and Kirkland-^*^ feel that a hernia 
through the esophageal hiatus is the only 
type which can be safely treated con- 
servatively. However, in the presence of 
])rogressive symptoms even these demand 
radical surgery if the general condition 
permits In acute traumatic cases with- 
out visceral injury it may be advisable 
to delay operation until the initial shock 
IS overcome, then operative closure to 
prevent intestinal obstruction Interrup- 
tion of the phrenic nerve is a valuable 
aid to the surgical repair, and is used as 
a palliative measure m the inoperable 


left hernia through the abdomen is facili- 
tated by dividing the suspensory liga- 
ment of the liver and retracting the left 
lobe The spleen is separated by blunt 
dissection and should be removed if se- 
verely traumatized. The paraesophageal 
hernia, which is the most common type 
in adults, has a sac which must be com- 
pletely removed or permitted to retract 
into the posterior mediastinum Closure 
of the opening is usually to the left of the 
esophagus, sometimes on both sides, and 
rarely posterior closure. Fascia lata su- 
tures are used for the closure A stom- 
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ach tube should be placed through the 
es(,phagus before closure is completed 
Of 131 cases operated upon, 64 had a 
temporary or complete phrenic paralysis 
pieliminary to operation, and 11 as a 
palliative or a therapeutic test. In 120 


type of gastric resection for a gastric 
ulcer high on the lesser curvature was 
done in 1 case. In 1 case a gastroenteros- 
tomy for a large duodenal ulcer wa.s per- 
formed. The spleen was removed in 2 
cases An appendicostomy for marked 



Kig 2 — -Mter displ.icement ot the une-.tiiies and spleen tiom the thui.is, showing tlu deltct 
in the diaphragm and the expanse of renal tascia 1, Liver, 2, spleen, 3, stomach, t, ren.il 
tascia, 5, diaphragm (.Surgery, Jan, 19.18) 


cases the herniated abdominal viscera 
were replaced in tlie abdomen, and the 
abnormal opening m the diaphragm re- 
paired In 2 of these cases a combined 
thoracic and abdominal approach was 
used, and in the remaining 118 the ab- 
dominal approach was used. A Polya 


dilatation of the colon was done m 1 
case Moderate congenital .sliortcning ol 
the esophagus was encountered in 10 
cases. Twenty-one patients had previous 
operations wuthout relief of symptoms 
There were 7 deaths, 5 in cases of con- 
genital hernia and 2 of the traumatic tyjie. 
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4 deaths occurred in 72 hours of cardiac 
and respiratory failure, 3 in the second 
week of pneumonia. Of the 11 patients 
treated by palliative interruption of the 
phrenic nerve, 5 died, 1 of angina, and 4 
all over 70 years of causes unknown ; the 
remaining 6 have had partial relief of 
symptoms. Of the 113 patients who 
recovered from radical operation, 110 


ward traction on the edges of the rent by 
Lower’s hooks (Fig. 1). 

Weinberg^'^" has found that renal fas- 
cia is of great value in closing large con- 
genital diaphragmatic defects A lateral 
abdominal incision along the inferior 
costal margin from the sternum to the 
longitudinal muscles of the spine is made 
The reduction of the intrathoracic ab- 



Fig 3 — J’.lliptic'al incihion letratted showing the incised ring of the iinihilical henna and 
the amputated omental c«')ntents The spigelian, epigastric and paralinea alba hennas are msu- 
ah/ed The broken line indicates the incision made m the fascia to join the 4 hernial rings 
(C'ourtesv, Am | Surg , Nov, 1938) 


Ihivc heen completely relieved and 3 
have had a recurrence of the henna and 
symptonns 

Sloan-"** feels that parasternal hernia 
which may in\ade either or both pleural 
cavities are best approached from within 
the abdomen Ihir all other tyi)es of 
hernia, the thoracic approach is advised 
An interesting traumatic hernia of the 
right diaphragm with small and large 
intestine, liver, and stomach in the pleu- 
ral cavity IS descrified Reduction of the 
contents was greatly facilitated by up- 


dominal \iscera is aided by introducing 
a '\s-inch rubber tube into the thorax to 
overcome the negative pressure induced 
by respirations Positive pressure anes- 
thesia IS used after reduction Abdom- 
inal viscera are placed in a moist gau/e 
to give more exposure Small forceps are 
placed at intervals of % inch along an- 
terior border of hernial ring and the 
broad expanse of renal fascia caught pos- 
teriorly Interrupted mattress sutures of 
No 9 silk are placed (Fig. 2) and tied 
The viscera are replaced m their normal 
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position and abdominal incision closed. 
Air is withdrawn from the pleural space 
before the child leaves the operating 
room. Aftercare consists of attention to 
proper oxygenation and feeding. 

Hernia Through Abdominal Wall 
Epigastric — According to Luke,27S 
the great majority of epigastric hernias 


2 per cent of 2299 hernias seen at the 
Royal Victoria Hospital during a 10-year 
period. Abdominal conditions beside the 
hernia were found in 16 cases; in 8, a 
peptic ulcer was associated. At opera- 
tion on 33 cases, 20 were found to have 
a sac. 

He divides them into 4 groups accord- 
ing to type and symptomatology. (1) 



l^ig 4 — beniidiagiaiuinatu illustiatuui ut the inesoiohc litiin.i showing a poitmn ol tin 
(•mt'iituiu passing through tht* inesotoiit opening and i)Uslinig into ilu inUiioi it i ess ot tlu 
fonental hursa, fuicing ahead the antenor wall of this huisa 1 he lelationslnp ul the intsoioln 
henna tt> the spigelian henna is indicated (C'ourtesy, \ni I Suig . \o\ , PMS ) 


au" ac'quired and due to strain, which 
may be acute or chronica h"xteu(lecl ilb 
ness and emaciation are predisposing fac- 
tors. In rare instances, a congenital de- 
fect IS the causative factor. There are 2 
types : The first and most common is a 
preperitoneal fat mass united to the peri- 
toneum by a pedicle; the second has a 
true hernial sac 

In 46 cases analyzed, males outnum- 
bered females 42 to 4; the average age 
was 42.4 years. These cases constitute 


Stiangulated or incarcerated t>|)e with a 
history coincident with unset of the 
trusion. Operation imperative. (2) lype 
with tender ei)igastric mass and no vis- 
ceral complaints Ciood results follow the 
repair and exploration is not necessarv 
(3} The cases following definite strain 
or exertion, usually in athletes or labor- 
ers. Symptoms disappear with reduction 
Good results from simple repair. (4) 
Those patients with abdominal viscera 
symptoms, the hernia having been noticed 
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previously by the patient or discovered 
for the first time during a physical ex- 
amination. These cases should have com- 
plete diagnostic investigation of the gas- 
trointestinal tract including the gall blad- 
der and pancreas, the renal tract and 
nervous system. If all tests are negative 
simple repair may be sufficient, but a 
combined exploratory and repair is 
preferred. 

That epigastric hernia may be respon- 
sible for symptoms of intra-abdominal 
disease is illustrated by the case reported 
by Charlton.279 The symptoms and signs 
of epigastric hernia may be divided into 2 
groups : ( 1 ) Those local symptoms asso- 
ciated with the hernia, tumor, tenderness 
at the site of opening, often relieved by 
recumbency; (2) symptoms of intra- 
abdominal disease simulating appendici- 
tis, peptic ulcer or gall-bladder disease. 

Multiple Hernia — Multiple hernias 
are not uncommon; however, the com- 
bination of an incarcerated umbilical her- 
nia associated with an epigastric, ventral, 
Spigelian, and mesocolic hernia as re- 
ported by Goldberger and Panebianco^so 
is rather unique (Figs. 3 and 4). A 
Miccessful repair was accomplished by 
converting the 4 hernial openings into 
a single defect and utilizing the Mayo 
principle of repair. 

Spigelian Hernia — Bachj-®i reports 
the case of an adult male who suffered 
from a strangulated hernia through the 
semilunar line of Spigel For 12 years he 
had noticed a mass in the abdominal 
wall. On the day of operation, he pre- 
sented signs of intestinal obstruction 
with a painful swelling in the abdominal 
wall just external to the rectus abdom- 
inus on the left side on a line running 
from the umbilicus to the left anterior 
superior iliac spine. At operation the 
transverse colon and mesentery was 
found in the hernia. The hernal pro- 
trusion was through the aponeurotic 


space external to the rectus abdominus 
along the line of insertion of the trans- 
verse and oblique abdominal muscles He 
states that this type of hernia is equally 
distributed between males and females; 
and usually the patient is between 35 and 
40 years with a history of tumor for a 
long time. 



Fig 5 — Redundant sac removed , peri- 
toneum ready for suturing, rectus sheath ex- 
posed on either side A, Peritoneum, B, 
rectus sheath (British Journal of Surgery ) 

Incisional Hernia — A well-known 
fact that incisional hernia is more com- 
mon after the paramediam or lower mid- 
line incision is emphasized by Coates 
In an analysis of 144 patients operated 
for incisional hernia the actual mortality 
from the hernia and its immediate com- 
plications w'as a little over 2 per cent 
The ad\isability of transverse or oblique 
incisions is stressed as a preventative 
measure 

Nuttall^®^ describes an operation con- 
sisting of detaching the abdominal rectus 
muscles from their insertion at the sym- 
physis pubis, and attaching them in an 
overlapping manner to the fibrous tissues 
at the symphysis pubis (Figs. 5, 6, 
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and 7). Cure wati obtained in 2 cases 
which had been previously considered 
inoperable. The following principles of 
muscle transplantation are important : 
The nerve supply must be preserved in- 
tact; the line of action from origin to 
insertion must be as straight as possible , 
the muscles should be sutured in mod- 
erate tension , muscles should be trans- 
planted into bone if possible, and there 


error. Obesity was recorded in 5 per cent 
of the cases Ninety-two per cent of the 
patients had occupations requiring heavy 
lifting or straining, while only 8 per cent 
of the recurrences were in patients with 
sedentary work The recurrence took 
place more than 6 months after the opera- 
tion in 77 5 per cent, and m 52 per cent 
of the patients there was no recurrence 
until more than 3 years had elapsed 'fhe 



f ip: t<j (ipfxisifo side (it /, I ppt t tdj^t ot 

s\iiiph\sis luiliis (Hiitisli Iduinal <it Siu t>u \ ) 


must he no lateral pull on the* hell} of 
the muscle 

Inguinal Hernia — Mortality and 
Recurrence — analx/ed 20() 

cases ot recurrent mi^uinal hernia with a 
recurience rate of 13 per cent, as con- 
trasted to a recurrence late uf S 25 ])er 
cent for ])nmar} hernia ujierations Ten 
cases had multi])le operations, in 9 the 
operation w^as for a second recurrence 
w'lth 1 recurrence and m 1 instance a 
successful result attended the fourth at- 
tempt at repair. Recurrences were be- 
tween 30 and 50 years in 78 per cent of 
the cases There were 3 females ( 1 5 per 
cent) which was considered as a surgical 


opeialion foi leuiruMUc w<is pc'ilornu'd 
withm 1 month m 20 ^ ])ei cemt, and 
within 1 \cMi in ()()S pci cent riu‘ i e- 
cutrence w<is noticed on the left side m 
.“^3 5 ])er cadit and the* n^ht m 40 ^ pc'i 
cent, which w<is considcMcd inttn est 111,14 
because the n^ht is in\o]\t‘d I)\ lunma 
in the ratio of 3 to 2 11ie s])eiin<LtK 
cold was found to ha\c‘ been tr<ins])!<intc‘d 
in 20 ])ei cent of this senes 4'heie w(‘U‘ 
99 direct and lOl indirect recurrences, 
however, an analysis of the 53 jiatients 
originally operated at the h'ord Hos])ital 
showed that 7l 7 jier cent were of the 
direct recurrence As a result of this 
study, the cord is being transiilanted 
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more frequently. There were 11 sliding 
hernias. The sac was closed by straight 
suture in 38.5 per cent; purse string, 30 
per cent; twisting, 15 per cent; trans- 
fixion, 8.5 per cent, and not opened, 7.5 
per cent. The importance of the trans- 
versalis fascia was stressed as a cause of 
direct recurrences. The Bassini type of 
operation was done in 76.5 per cent with 
a recurrence rate of 13.7 per cent and 
the Halstead in 13 5 per cent with a 
recurrence rate of 10 7. Silk was the 
suture material in 96 per cent of the 
cases There was no mortality. The post- 
operative complications were pulmonary, 
3.5 per cent, hematoma, 15 per cent; 
testicular atrophy, 1 5 per cent ; hydro- 
cele, phlebitis and wound infection, each 
0.5 per cent. 

In an analysis of 1032 patients more 
than 50 years old, Grace and Johnson-^^ 
report a mortality of 3 per cent. The 
recurrence rate was 25 per cent for pri- 
mary operations and 34 per cent for 
recurrent inguinal hernias These fig- 
ures, which seem high, were based on 
anatomical defects while in many cases 
subject! \e cure was obtained, 

Harhit/-*'"^' studied 1046 cases oper- 
ated for hernia, of these, 836 were non- 
incarcerated ( inguinal, 550 — femoral, 
47 ; 108 umbilical, \entral, or epigastric). 
There was a mortality rate of 0 28 per 
cent The incarcerated hernias had a 
mortalit} rate of 0 77 jier cent 

Operations — WOlfe,-""” realizing the 
importance of complete remoxal of all 
the hernial sac, achises certain technical 
steps to insure it. The usual skin and 
external oblique aponeurosis incisions are 
made The internal oI)lK[ue and traiis- 
versahs muscles are separated in the lines 
of their fibers at a ])oint above the inter- 
nal ring The peritoneum is grasped, and 
liberated dowmw’ard until the sac has been 
completely delivered Care must be exer- 
cised m liberation of the prevesical fat 


and bladder from the medial position of 
the sac. The sac is then opened, redun- 
dant portion is excised, and peritoneal 
opening closed with continuous catgut 
suture. This procedure has removed the 
bulging peritoneum associated wdth di- 
rect hernia, and also the double sac of the 
pantaloon or saddlebag hernia. The rest 
of the repair is completed after the 



Fig 7 — Left rectus o\erlapp]i)g right and 
sutured to opposite side of pubis (British 
Journal of Surgery ) 


A\ ilhs-Andrews Method He treated 41 
cases b\ this method, 21 were followed 
u\) with 3 recurrences, of which 2 were 
repaired In the classical liassinioperation 
In a discussion of the achantages of 
the abdominal approach to inguinal her- 
nia Williams-"'''' advises a [)rocedure 
similar to the above except that the 
technic of LaKocjue is followed This 
(lifters in that the peritoneal cavit} is 
immediatelv oi)eiied before the sac is 
liberated This a])proach is particularly 
advised in cases wlieie the ajipeiidix 
should he removed, m strangulated her- 
nia, m large complicated, indirect her- 
nia, in sliding hernia, m the congenital 



872 


SURGERY 


type of hernia, and m hernia associated 
with undescended testicle 

The basic importance of the imper- 
fect internal inguinal ring m the pro- 
duction of indirect inguinal hernia is 
stressed by Benmosche ^89 To overcome 
this he devised a method of reconstruct- 
ing the internal ring with attached flaps 


Flemmg290 believes that the tissues 
in the inguinal region are inadequate for 
repair of hernia in some cases. He con- 
siders the transversalis fascia as the first 
line of defense in repair. Mobilization 
of the cord is considered necessary for 
repair of the transversalis fascia, par- 
ticularly at the internal ring The opera- 



Fiff S. 4 — Pedicled flaps around the margin of iing, ovei lapping .it 4 points ot tin uni 
tereiiLe B — L'pper fibers ot conjoined tendon sutuied to l*oupait’s ligament ( — Cold pl.u od 
following reconstruction of ring ((ouitesy \ni | Suig , lime, lb3S ) 


of fascia from the aponeurosis of the 
external oblique After exposing a wide 
expanse of the external oblique aponeu- 
rosis, 2 pedicle flaps are outlined and 
the aponeurosis is centrally divided. Ex- 
[)osure, isolation and ligation of the sac 
as usual. The flaps are then inverted, 
crossed over each other and tied with 
a cord retractor in position protecting 
the cord The pedicle flaps are then 
sutured around the cord at the internal 
ring (Fig. 8). The aponeurosis is closed 
by interrupted sutures. 


tion hv (lesciibes consists of a skin and 
subcutaneous fat incision curved con 
vexly downwaid from a ])oint medial 
and cephalic to the iliac sjiine ending at 
the spine of the pubis, which is reflected 
upward, the aponeurosis of the external 
oblique is incised ventral to the cord, 
through the external ring and above the 
internal ring The sac is isolated, 
opened, double ones converted into one, 
closed, and transfixed In operations for 
direct hernia the sac is opened and 
transfixed if possible. Transversalis 
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fascia is sutured so that its edges and 
the sac are buried. The internal ring 
is thus closed tightly. A transplant of 
sufficient size to cover the inguinal floor 
is removed from the fascia lata of the 
thigh. Hemostasis secured, the trans- 
plant is sutured to the transversalis 
fascia with continuous 00 chromic cat- 
gut. The lateral corners of the flap are 
sutured above and below the cord. These 
sutures coapt the transplant with the 
internal ring. The operation is completed 
by suturing the conjoined tendon, and 
internal oblique muscle to the inguinal 
ligament. 

Forty-four hernias were repaired by 
this method without recurrence except 
in 4 cases in which the operation failed 
due to hemorrhage, infection and slough- 
ing of the transplant 

Burdick, 291 ct al , state that fascia of 
some kind was used in 1485 operations 
for hernia; about 70 per cent have been 
followed from 1 to 12 }ears There were 
71 nonoperative deaths and 25 operative 
deaths Pneumonia was the cause of 
death in 9 cases. Autogenous fascia was 
used in 1153 cases, ox fascia m 231. and 
homologous fascia in 101 ( )f 133 in- 

fected wounds, 92 occurred in cases m 
which autogenous fascia was used, 13 
occurred m cases in which hoinologus 
and 28 with ox fascia A recurrence rate 
of 29.1 per cent was found in the 975 
cases followed up Rcoperatwns showed 
slight evidence of the fascia formerly 
used. They also feel that drawing bulky 
fascia on large needles through the trans- 
versahs fascia and Poupart's ligament 
produces weak spots which predisposes 
to a recurrence They have adopted silk 
technic except for large ventral hernias, 
in which the pedicled fascial flaps may 
be used. 

Parsons ^^2 found the incidence of re- 
currence after inguinal hernioplasty with 
silk technic to be only 3 5 per cent in a 


series of 458 cases, as contrasted with a 
recurrence of 12.7 per cent in a series 
of 244 cases in which catgut was used. 
The operative technic as advised by 
Halsted, and others, involves the slight- 
est possible contamination of the wound, 
the minimal amount of trauma to the 
tissues, and the use of the least irritating 
suture material. Meleney's reports on 
healing of clean wounds for several 
years show^s a definite advantage of silk 
over catgut. From these studies it seems 
reasonable to infer that silk technic 
rigidly followed is the method of choice 
for repair of inguinal hernia 

Since introducing alloy steel wire as 
a suture material in 1932, Babcock^^s 
has repaired most of the hernias in his 
clinic with this material. This material 
has the advantage of being very strong, 
impermeable, easily sterilized without 
impairing the strength and produces 
practically no tissue reaction. Should a 
wound infection occur the wire will not 
retain bacteria as the unimpregnated silk 
He has for some time opposed the use 
of fascial sutures chiefly on the basis of 
their size and the trauma produced by 
their introduction. 

Ca\ina29-i repairs inguinal hernias by 
Postempski’s variation of Bassini’s op- 
eration, but in order to avoid direct issue 
of the spermatic cord from the abdomen, 
he uses the following technic : The 
muscular layer, with or without the 
transversalis fascia, is sutured by 3 or 
4 catgut sutures to Poupart’s ligament 
The aponeurosis of the external oblique 
is then sutured, with catgut, following 
a direction from the pubic bone toward 
the anterior superior iliac spine The 
spermatic cord is made to leave at a 
point well above the level of the internal 
ring, silk sutures are used above and 
below' the opening for the cord In this 
manner the cord is forced to make a 
bend. Kirschner has used the same 
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method since 1933 The cord is then 
covered by subcutaneous fat and fascia. 
Satisfactory results were obtained in 
more than 1000 cases The operation 
is indicated for inguinal laparocele^ direct 
and recurrent inguinal hernia, external 
oblique hernia with weak and thin ab- 
dominal wall, and also with a large 
spermatic cord which may be injured 
by the scars left by following Bassmds 
technic. 

The ‘'Bellevue Bridge” has, according 
to Graham and Coley, 2 drawbacks, 
(1) Being strap])ed to the thighs it 
tends to limit motion which is desirable 
as a proph\ lactic measure against 
thrombi and iihlebitis, and (2) it is 
difficult to keep the scrotum in jdace on 
to]) of it, since flexion of the thighs 
allows the sciotum to slip below the 
bridge b'or this reason the) (kwised a 
t\pe of scrotal sujipoit, which is made 
from cl ])iece of 12-gaiige pliable wire 
about 32 inches long The \\iu‘ is bent 

111 a “\ ” and the ends sha])ed m a 

triangle each side of which is about 1 
inch long \n adhesue lap is placed 

over the lower 4 indues and the fr(‘e 

edgt is fitted to tit tile pei iiieuin 'I'he 
wne shafts and distal tiiangles arc‘ 
tirmh hxed to the bancLage al)o\e tlu^ 
adhesixe (/au/e is ])lac(‘d betwecai tlu^ 
scrotum and bridge 

Direct Inguinal Hernia — Anatomy 
"-Xormall) the ()])enmg ot the external 
inguinal ligament is jirotected by the en- 
joined tendon posteriori), wdiile in cases 
of direct hernia the conjoined tendon is 
usuall) found w^eak or absent Addi- 
tional factors in producing the weakness 
are normally large external inguinal 
rings, the direct insertion of the fibers of 
the internal oblique in a transverse di- 
rection into the rectus sheath, and a 
deficiency or opening in the transversalis 
fascia. 


Diagnosis — It is important to make 
a preoperative diagnosis of direct hernia, 
since the operative technic of repair 
should be directed toward the defect in 
Hesselbach’s triangle. A w’-eakness or 
rent in the posterior wall of the inguinal 
canal is usually made out by careful 
palpation, and frequently 1 or 2 fingers 
may be inserted directly into the hernial 
opening allowing palpation of the rectus 
muscle medially and the pulsation of 
the deep epigastric artery laterally. The 
reappearance of the hernia after adequate 
pressure made over the internal ring 
is also helpful ^^ore recently Harris 
and White“'^*‘ have found that the length 
of the inguinal ligament has a direct re- 
lationship to the t\])e of hernia In 
cases where the inguinal ligament is 15 
cm or less, indircx't hernia has been 
found, while an inguinal ligament o\ei 
15 cm IS alwa)s associated with the 
direct t)])e of hernni 

Operations- -bTom tlu‘ numbei of 
operations devised for the cine of diux't 
henna we mav ie«di/e th<it no one pio- 
cedure is without faihnes In Cbiisto- 
phei ’s Suigei) a recuirtmce rate of 15 
t(^ 30 ])ei c(iit has been found b\ actual 
follow-uj) repoits fiom tlie Imding and 
bc^st surgical clmtcs 

2 el(‘ments th<u an* essc‘nti<il ])arts 
ol an opemtion described b\ Robins-’*" 
<ire fascial suture and the fascial or lig<i~ 
nuMitous covering of the sU])erior surfac'e 
of the ])ubic bone The use* of fascial 
stri])s derncal from the external oblujiie 
a])oneurosis was first used b) Me \rthur 
in 1 90 1 Babcock is credited as being 
the first to suggest the em])l()vment of 
the fascial covering of the ])ubic bone in 
the radical cure of hernia Bneflv the 
technic may be summarized as ( I ) 
Oblique incision wath wide ex])osure of 
external oblique aponeurosis (2) Open- 
ing the external oblique aponeurosis in 
the direction of the fibers from the ex- 
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ternal ring by pressure of open scissors 
(not cutting). (3) Separating 2 apo- 
neurotic flaps on either side starting at 
the pubic attachment where they are left 
fixed. (4) Examination for hernial sac, 
direct or indirect and resection with liga- 
tion if necessary. (5) Threading fascial 
flaps on Gallic needles. (6) Medial flap 
is passed through the rectus sheath and 
muscle, over the cord, and takes a firm 
bite in the fascia that covers the pubic 


of external oblique incised along tncdial 
edge of external ring. (3) Liberation of 
sac from transversalis fascia and sutur- 
ing it to the inguinal ligament. (4) 
Lateral leaflet of external oblique in- 
cised at the level of internal ring and 
sutured to the transversalis under the 
cord. (5) Upper flap of medial leaflet 
of the external oblique aponeurosis su- 
tured over the cord to the external sur- 
face of the inguinal ligament This 


AS& 



'Retracie<i 

tord 


iheath cf 
Rectus fn 


Tubercle 


Fif? 9 — Tissues to be sutured, showing first stitch being introduced This fascial suture is 
deiived trum the medial pillar and is carried through the rectus sheath and muscle and then 
p«isses over the cord and takes a firm bite in the fascia co\enng the pubic bone (Robins 
XniLils of Surgery, Sept, 1938 ) 


hone at the pecteii o.ssis jmbis ( hhg 9) 
I'he fascial stitch is then continued 
higher upon the rectus and more lateral 
on the pubic fascia, thence through the 
internal oblique and transversalis to the 
shelving ])ortion of Poupart’s ligament, 
the hrst stitch emhracmg (hmbernat’s 
ligament (7) Tlie second fascial suture 
derued from the lateral iiillar is used 
to unite the a])oneurosis of the external 
oblKjue Rolibiiis reports a senes of 23 
patients uitli 27 operations of this tyjic 
vntliout a recurrence in a 3-\ear ]yen()d 
for the longest case In 14 of the 27 
cases a hernial sac was found 

An operation advised by Zimmer- 
man-'*‘'^ may be described as (1) Usual 
oblique skin incision (2) Aponeurosis 


method was emploved m the repau of 
90 direct hernias of which 59 were fol- 
lowed up ov'er a period of at least 1 
year There were 6 recurrences, or an 
incidence of 10 2 per cent 

Falhs-'**^ ex]X)ses the spermatic cord, 
opens the cremasteric muscle and o])ens 
the sac in the manner described In 
lloguet The finger is inserted into the 
peritoneal cavit> and the sac of direct 
hernia jiiished up, liberated, and ligated 
The me^lial half of tlie transversalis is 
united to r\)ii])art’s ligament The lateral 
margin of the rectus muscle and sheath, 
and margin of the internal oblique and 
transversalis muscle, are sutured to Poii- 
part*s ligament under the cord. The 
lateral flap of external oblique is sutured 
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to the anterior surface of the internal have attempted to bridge this defect with 
oblique and rectus muscle. The medial a free osteoperiosteal transplant taken 
flap is sutured down to Poupart^s liga- from the tibia. An incision 8 to 12 cm, is 
ment behind the cord. He reports a made over the medial border of the tibia, 
recurrence rate of 116 per cent in a exposing the anterior surface. A full 



Hernia. \n \nf/\nts 

X Line of mcvsvon 

n. Cord on strelcri Line of incision on Cord indiC6.red 
iU Veins freed off 

ly 5&.C \so\6,t€<i *.nd cut ^.ftcr clwnpinq LiqtKrure bemq applied lb neck 

Fig 10 

(Herzteld Am J. Surg , Feb, 19 58) 

series of 1S4 cases of direct hernia fol- thickness osteroperiosteal graft is re- 
lowed over a 2-year period. moved. The upper portion of the graft 

Veal and Baker believe that after is made the size and shape to fit into 
the usual methods of repair of a direct the defect over the pectineal line of the 
inguinal hernia there is still a defect pubis, this portion contains bone as well 
over the pectineal line of the pubis. They as the periosteum of the pubis, with 2 
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to 4 sutures of 0 chromic catgut. It is 
then sutured to the posterior surface 
of the conjoined tendon. The long tail 
is used as a suture to draw the con- 
joined tendon down to the inguinal 
ligament. The conjoined tendon and 
inguinal ligament are further united by 
2 to 4 catgut sutures. The cord is re- 
placed and the external oblique and skin 
are closed. Skin of the leg is then 
closed. 

They have done this operation on 14 
patients since February, 1937. By x-ray 
they have found that within 3 months 
the bone becomes absorbed and leaves 
fibrous scar tissue. 

Injection Treatment of Hernia — 
Fowler^oi points out that this treatment 
of hernia should be carried out by 
a hernial surgeon, who through his 
operative work has a proper understand- 
ing of the anatomy involved. The sur- 
geon must also develop special skill in 
palpation and “needle feel.” It has pre- 
viously been suggested that a solution of 
mild dyes be injected to determine the 
point of injection and diffusion of solu- 
tion prior to surgical treatment. The 
importance of careful records of technic, 
accurate follow-up studies, and extensive 
research problems have also been pointed 
out. 

The importance of proper selection 
and supervision of truss pressure can- 
not be too strongly emphasized as a 
factor in obtaining good results from 
this method. This phase has been pre- 
viously reviewed m detail.®*^-’ 

Solutions — Hams , ct al , have made 
observations on the following solutions; 
“A” Pina Mestre Solution ; “B” Prolif- 
erol ; “C” Sylnasol. The criteria used 
in evaluating them were : ( 1 ) Ability 
of the solution to produce fibrous tissue 
when injected into experimental ani- 
mals. (2) Determination of its toxicity 
when injected intraperitoneally in ani- 


mals. (3) The determination of the ster- 
ility by bacteriologic methods. (4) Clin- 
ical evaluation. They found that the end 
result of all these was identical from a 
histologic standpoint, that all solutions 
used were sterile, that clinical studies 
showed no advantage of 1 solution over 
the others, and that all were relatively 
nontoxic when injected intraperitoneally 
but that solution “C” Sylnasol was some- 
what less toxic. 

After experimental work on 6 of the 
commonly used solutions, Manoil®®® 
drew the following conclusions : The 
persistence of foreign body giant cells 
from 2 to 8 weeks after the injection 
of Galtanol suggests that its clinical use 
may be unfavorable. The systemic re- 
action following the injection of Bra- 
trud’s solution, and a modification of 
Mayer’s solution, as well as marked 
necrosis of muscle following the injec- 
tion of the latter, makes them unsatis- 
factory. The iodine and tannic acid 
solution, although producing marked 
fibrosis m the later stages, should be 
carefully investigated clinically because 
abscess formation was noted in the 24- 
hour sections. Carabba’s solution pro- 
duced mild necrosis of muscle and a for- 
eign body giant cell reaction in 7-day 
sections, this may be satisfactory for 
clinical use Finally, sodium psylliatc 
(Sylnasol) seems to have all the neces- 
sary qualifications for a safe and satis- 
factory sclerosing irritant in the forma- 
tion of scar tissue. It produces a mild 
inflammatory reaction, slight necrosis of 
muscle in the early stages, no systemic 
reactions when injected intramuscularly, 
and moderate reaction on intraperitoneal 
injection. It produces firm scar tissue 
without any undesirable histologic 
changes. The advantages of Synasol 
have been previously emphasized 

Evaluation of the Method — Of 573 
cases of hernia presenting themselves for 



878 


SURGERY 


treatment, Harris and White^^^ treated 
236 (41 per cent) by the injection 
method; 91 (16 per cent) by operation, 
and 246 (43 per cent) by the applica- 
tion of trusses. Thus it may be seen 
that 59 per cent of the cases were not 
suitable for injection therapy for these 
reasons: The hernia was not reducible 
in 38 (6 6 per cent) ; a satisfactory truss 
could not be fitted in 55 (9 6 pei cent) , 
patient preferred operation in 53 (9.4 
per cent) ; treatment not advised because 
of age or infirmity, 39 (6.8 per cent) , 
patient was satisfied with the truss and 
refused treatment, 152 (26 6 per cent) 
Of the 236 cases treated by injection, 
cures were obtained in 134 (56 8 jier 
cent), possible cures in 66 (27 9 per 
cent) and known failures m 36 (16 3 
per cent) Of the 134 cures, the truss 
had been lemuved from 6 months to 1 
}ear in 32 cases, from 1 to 2 \ears m 
62 cases, and fnjin 2 to 3 xeais in 40 
Closes 

\n analysis of the end results in re- 
lation to the type ol henna shows 118 
were the imre indirect t\])e with 81 4 
l)er cent cures, ^>3 pci Lent possilile 
cures, and 3 ]m cent hiilures , 39 
were combined direct and indirect h])e 
with 39 1 ])ei cent Lines, 48 i)er cent 
possible cures and 12 9 jier Lent failures, 
33 were jinre direct t\pe with 26 8 jiei 
cent cures, 52 jiei cent possible cuies 
and 21,2 i)er cent failures; 20 were re- 
curient posto])erati\e with 21 5 per cent 
cures, 52 ])er cent jiossible cures and 
27,5 per cent lailures, 5 were umbilical 
with 100 per cent cures; 3 w'ere femoral 
with 1 cure and 2 failures; of 9 ventral 
hernia, 2 were cured, 4 possible cures 
and 3 failures 

The causes of recurrences and final 
failures w^re* Insufificient treatment, 32, 
improper truss, 3 , refusal of jiatient to 
co-operate, 8 ; poor proliferative re- 
sponse, 16, obesity, 6; large size hernia, 


2; inability to hold hernia with truss 
due to pain, 1 ; due to cough, 2 , due to 
unknown cause, 5 , sliding hernia, 2 , dis- 
continuance of treatment due to derma- 
titis from truss pad, 2. Of the final 
failures, 14 had hernias one-fourth to 
one-half the previous size and were easily 
held with truss, 11 had a hernioplasty, 
and 11 more w^ere to have operation. 
The authors state that the operative 
work, while technically more difficult, 
has convinced them that binding adhe- 
sions between muscle and fascia are pro- 
duced by the use of chemical irritants 
In this senes of cases there w'ere no 
deaths and no serious complications 
which required hospitali/ation Compli- 
cations such as transient swelling of the 
cord, Indrocele of the cord, c])i(li(lMnitis, 
transient shock due to mtrapentoneal in- 
jection and dermatitis were of minor 
coiKseiiiieiKc 

Tlie conclusions are that (he cmkI re- 
sults <ire not comparable to those of 
operation, howe\(‘i, ibev arc‘ siifticK'inly 
good to lecoinmend this tieatnuMit when 
o])eiation L<mnot 1)(‘ consideied lor c'c o- 
nomic. ])ersonal Ol ])b\ mlmI i easons This 
method ot tieatiiK^nt if tlic^ objeLt is 
cured should be limitL'cl to a siiitill group 
ol subjects whose inguinal liganuMits 
measiiie about 13 cm 'Flic field of list- 
tulncss can be extended if tiu* object 
IS possible Line with continued truss 
V earing 

1 hat injections ot bcinia m<i\ lmi i \ a 
certain risk to hie is t‘mphasi/cd b\ the 
1 eport ot 2 fatal cases reported by 
Lenie In both eases death was Laused 
by a perforation cif the bowx‘l, secondai v 
to mtrapentoneal injection of the scleros- 
ing agent In 1 instance (luinine and 
urea h}/drochloride was used, in the other 
case the sclerosing agent yvas unknown 
In 1 case the acute ptoccss progressed 
fiom the time of injection and w^as 
operated 3 days later, m the other after 
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an initial syndrome suggesting severe 
irritation of the bowel wall a quiescent 
period occurred with a sudden progres- 
sive episode 5 days later. It is advised 
that laparotomy may be necessary at any 
time, as an emergency procedure, on the 
appearance of symptoms and signs in- 
dicating a significant variation from the 
usual clinical course following intrapen- 
toneal injection. 

Hernia in Infancy and Childhood 

— Inguinal hernia is by far the most 
common form, and usually makes its 
appearance in the early weeks of life. 
It occurs in males and females in the 
ratio of 9 to 1, according tO' Herzfeld 
The complete or total funicular type is 
rare and in a senes of 1000 consecu- 
tive cases it accounted for only 5 per 
cent. The partial funicular hernia ac- 
counted for 95 per cent. It is important 
to determine if the hernia is reducible, 
irreducible, obstructed or strangulated. 
In the male, small intestines are usually 
m the sac; howe\er, the cecum and 
appendix may be jiresent (sliding t\pe), 
while m the female the ovary is com- 
monly found 

The treatment of inguinal henna in 
infancy may be neglected, active con- 
servative (truss) or o])erati\e An in- 
fant under 6 months may be treated b> 
an inflatable truss with pelvic band and 
perineal pad, while m older babies a 
celluloid spring truss may be iipplied. 
The truss should be worn conlinuouslv 
day and night for 3 to 6 months. This 
has the disadvantage of being difficult 
to maintain, care must be exercised to 
prevent skm excoriation and an appar- 
ent cure may not be permanent The 
operative treatment as outlined b} Herz- 
feld IS very fascinating; any healthy child 
4 weeks or over is eligible for opera- 
tion, and It IS considered advisable to 
get the operation over before teething 
01 walking occurs. The infant is not 


kept in the hospital more than 2 or 3 
hours after the operation. Ethylchloride 
and open ether are the anesthetics used. 
The operation consists of a small trans- 
verse skin incision over the external 
abdominal ring, picking up the cord and 
delivering the testicle, using 2 fine artery 
clamps the cord is put on the stretch, 
so the anterolateral aspect presents, the 
3 coverings of the cord are divided in a 
line parallel with the line of the veins, 
the sac is located and with blunt dis- 
secting forceps the coverings are stripped 
off in a transverse and circular direc- 
tion. Having freed the sac the fundus is 
clamped and divided immediately distal 
to the forceps, the fundus is examined 
to ascertain the type of sac and then 
dropped back into the scrotum, the prox- 
imal portion IS carefullv isolated by dis- 
section and pulled down until the extra- 
peritoneal bladder fat appears on the 
inner side, the sac is then transfixed 
wuth No. 1 chromic catgut, excess sac 
cut off, 1 stitch across the region of 
the pillars of the ring, skin closed with 
1 or 2 ]\Iichel clips A small piece of 
gauze IS applied to the w'ound, over 
which IS affixed an oval piece of steril- 
ized adhesive about 4 inches m its 
longest diameter. Sutures or clips re- 
moved on fourth day after operation. 

The rare congoiital umbilical hernia 
(exomphalos) is described by Herzfeld, 
for which immediate operation is ad- 
vised. For the small postnatal umliilical 
hernia conservative may be tried for 2 
to 6 months For cases w'lth a hernial 
opening less than subcutaneous 

ligation, a minor procedure is advised 
Three radiating incisions N, inch are 
made dose to the umbilical scar ; each 
is deepened to the aixineurosis, with fine 
artery forceps ; tunnels are made hetW’Cen 
each incision just superficial to the apo- 
neurosis , a strong ligature of 20-day 
catgut encircles the sac, and after reduc- 
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ing the contents the ligature is tied. 
Pressure pads are used for 1 month. 
In the larger umbilical hernia, the her- 
nial sac is isolated and ligated through 
a small curved incision around the um- 
bilicus, the edges of the gap in the 
aponeurosis are approximated with 2 or 
3 interrupted catgut sutures. 

In a series of 1000 cases of hernia in 
children up to 12 years Herzfeld found 
only 4 cases of femoral hernia, 3 females 
and 1 male Where operation is required, 
exposure and ligation of the sac through 
the inguinal canal is recommended 

Incarcerated Hernia — Thorndike 
and Ferguson^^^ report a series of 106 
children under 12 years with incarcer- 
ated hernia ; of these true strangulation 
occurred in only 5 cases , during the 
same 10 years 1740 operations for in- 
guinal hernia were performed. The ratio 
of incarceration to the number of hernia 
is 1 to 17 The greatest incidence of 
incarceration occurred during the first 6 
months and after the age of 18 months 
there v\as a stead} fall to the age of 6 
Males were aftected m %2 per cent of 
the cases and females in 3 8 ])er cent 
The right side was iiu(jlved in 80 2 
per cent, against 19 8 })er cent on the 
left There was a moitalit} of 2 83 per 
cent ( )f the 3 fatal cases, 1 died with- 
out operation, at autopsv an incarcerated 
right inguinal hernia containing the 
cecum, appendix, and terminal ileum, 
with acute obstruction and an advanced 
stenosis of pylons , another died 8 hours 
after operation, probably as a result of 
acute obstruction ; the third was operated 
after unsuccessful attempt at reduction 
for 5 hours, there was grayish yellow 
fluid in the sac which cultured out B 
coll, the testicle was gangrenous At 
autopsy a perforation of the terminal 
ileum was found. 

The authors believe that in the absence 
of obstructive symptoms, conservative 


measures for reduction should be at- 
tempted for 3 to 5 hours before resorting 
to operation. They were able to reduce 
75 per cent of the cases in the past 4 
years by conservative measures. If re- 
duction is effected the hernia should be 
held by a yarn truss for 48 hours or 
until the edema subsides. Then operative 
repair performed. They follow the Fer- 
guson technic and feel that all cases 
should have the inguinal canal opened 
and repaired. The sutures are of black 
silk 

Acute Hernial Appendicitis— Since 
acute inflammations of the appendix as- 
sociated with right inguinal hernia is 
more prone to occur m infants and the 
very old it seems logical to consider it 
at this point Burger and Torbert'^^*^ 
in a series of 449 cases of acute appen- 
dicitis found the apjiendix m a right 
hernial sac in 3 cases (0t)7 pei cent) 
The} report the case of a male infant 
born 2 months pi einaturelv vvlio w^as 
opeiated upon at f) weeks of age At 
operation a gangienoiis a])peiKlix was 
found ill the lierimd sac, ther(‘ w«is no 
constriction at the* intern«d iing Hie 
infant du*d on ilu‘ sc‘Cond p()st()j>c‘iati\(" 
da} 1 lel])tnl points in the* diagnosis 
au* 1 he aliilit} to outline the appendix 
111 the hernial sac , the ])U‘senc(‘ of a 
small, liiin, tender aiea in the* sup- 
l)osedlv strangulated lu‘rnia , light ab- 
dominal tenderiK‘ss and rigidity ; inter- 
mittent ])ain , sudden cessation of pain 
(perforation) , fluctuation m the hernial 
mass. 

Femoral Hernia 

Usually the sac of a femoral hernia 
contains omentum, less frequently in- 
testines or bladder , however, recent re- 
ports are made of an ovary and a Mec- 
kehs diverticuh being found 

Bowen^ii reports the case of a woman 
38 years who complained of severe 
pain in the femoral region for 11 days. 
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She first noticed a right-sided femoral 
lump 10 years before. At operation the 
right ovary was found in a femoral 
hernia, resection and repair were fol- 
lowed by cure. He was able to gather 23 
other cases from the liturature. Atrophy, 
cystic, inflammatory changes, "and malig- 
nant changes may develop in an ovary 
in a femoral hernia. The diagnosis is 
made at operation, however, an irre- 
ducible mass in the femoral or inguinal 
region in a woman should lead one to 
suspect herniation of the internal geni- 
talia. Displacement of the uterus to- 
ward the affected side with a cervix 
pointing in the opposite direction may 
help in making the diagnosis. The treat- 
ment should be reduction or resection 
with hernial repair. 

An unusual strangulated Littre’s fe- 
moral hernia with spontaneous fecal fis- 
tula has been reported by Weinstein. 

He analyzed 32 cases in which a Mec- 
kel’s diverticulum was found m a stran- 
gulated or incarcerated femoral hernia; 
of these 24 were considered to be stran- 
gulated. In 6 of the 24 cases a spon- 
taneous fecal fistula occurred ; 1 died In 
4 instances m which there was a perfor- 
ation into but not through the sac 3 
l)atients died, 

Littre’s rules as transcribed by Ma- 
son : “The diagnostic signs making this 
type of hernia recognizable before opera- 
tion are: 

^‘1. The patient goes to stool during the 
whole course of the illness as, the intestinal 
canal being uninterrupted, the excrements are 
at perfect liberty to pass from one end to the 
other. 

“2, The patient has no hiccough, or very 
occasional l> 

“3 He does not vomit, at least by compari- 
son less trequently than in ordinary hernia. 
The vomitus is never fecal 

“4. The patient’s belly is never fat, stretched 
or full of wind as in ordinary hernia 

The tumor m the groin is formed more 
slowly and never becomes larger. 


“6. The inflammation, fever, pain or other 
symptoms which may accompany this particu- 
lar kind of hernia are less severe and take 
longer to manifest themselves than in other 
herniae. 

“The diagnostic signs which make this 
particular hernia recognizable during 
operation are: 

“1. In ordinary cases of hernia, the entire 
circumference of the intestinal body is en- 
gaged in the hernial sac, this hernia there is 
only 1 part in the sac. 

‘‘2. The portion of the intestine which forms 
an ordinary hernia is found doubled in the 
shape of an arc in the sac In this particular 
kind (which concerns us) this portion is sin- 
gle, situated perpendicularly and terminated 
by a very distinct end 

“3. An ordinary hernia is often formed by 
intestine and omentum together This particular 
kind is always made by intestine alone ” 

Treatment — • Burrows, realizing 
that the percentage of recurrence is too 
high for femoral herniorrhaphy, advises 
a return to the simple technic as ad- 
vocated by Ochsner This consists of 
simple incision over the femoral sac, 
liberation of the sac being careful that 
it is nowhere adherent to the femoral 
ring, reduction of the contents by divi- 
sion of adherent viscera if necessary, 
high ligation of the sac allowing it to 
retract into the abdomen, and closure 
of the skin. The femoral ring is not 
closed He has heard A. J Ochsner 
say, “When the circular femoral ring 
is closed with plain catgut, the percen- 
tage of recurrences is small When the 
orifice is sutured \\ ith chromic catgut the 
percentage of recurrences is greater. 
When silk is used, the recurrences are 
still more numerous. When the femoral 
ring IS distorted by an attempt at closure 
with silver wire, most of the operations 
fail.’’ For strangulated femoral hernia 
it may be necessary to cut the femoral 
ring medially. This should be repaired 
by restoring the femoral ring to a circu- 
lar opening, without an attempt to ob- 
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literate the ring For the large femoral 
defects the method of Edmund Andrews 
is advocated. If the conjoined tendon 
IS developed it is sutured to the pubis, 
111 Its absence the defect is repaired by 
a turned-in flap from the external ob- 
lique aponeurosis. 



]rjir 11 — Resection ot tlu* inKUin.il hi»ainciit 
ncax* its puhit institioii (Clin ( hii , l‘M7 ) 

\ new technic ol tenioial hennoi- 
rhtL])h\ Is presented 1)\ hrassuieti 
Lareful dissection of the inguinal 
ineiit allows eas) excess <in(l inaiiipula- 
tion of the (leei)er stricturc‘s ( hhg 11) 
Idiis IS \alual)le in strangulated liernui, 
since It j^ues enouj^h exposure to allow 
reduction without undue trauma or to 
do <i howad ressection The sac is iso- 
lated and opened, contents reduced or 
resected Redundant sac is removed and 
Illation high enough to obliterate any 
bulge of the peritoneum (Fig 12) The 
structures making up the inguinal ring 
should be carefully identified and dis- 
sected out especially posterolaterally, in 
order to expose Cooper s ligament and 
the large femoral vessels. The hermial 
orifice IS closed by sutures taken through 
the internal oblique, transversalis fascia, 
and Cooper’s ligament, including also 


the anteriosuperior border of the sec- 
tioned inguinal ligament (Fig 13), The 
aponeurosis of the external oblique mus- 
cle IS now lowered and the cord or round 
ligament replaced in its original posi- 
tion The aponeurosis of the external 
oblique muscle is sutured to Cooper’s 
ligament and m this position the overly- 
ing inguinal canal is reinforced He 
operated on 23 patients in 5 of wdiom 
the hernia was strangulated In 1 a 
gangrenous loo]) of bowel had to be 
resected No recurrences were noted 

Intra-abdominal Hernia 

Intra-ahdoinmal hernia is a term used 
to include the various tvjies of internal 
henna, / c, the duodenal hernia, the 
right and left paraduodeiicd hernia, her- 
nia into tlu‘ <iseending nu*soc()lon oi 
mesenlerieo])aru't«il hei ma \lc‘\,in(l(‘i 


1 



j.ijr \2 — I ijjf.ition <111(1 section ot tlu‘ lRini.il 
scR cind repl.icenicnt ot the stunij) into tin 
oa\ itv (Clin Lhii , V)M ) 

has reported 5 cases of this t_\pe 
from the clinical and roentgenologic <is- 
pects The roentgen diagnosis is made 
l)y frequent observations of the barium 
meal as it passes through the small in- 
testine, noting distention, fluid levels, 
encapsulation of loops of small bowel, 
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and little or no change in position of the 
small bowel by pressure or change of 
posture Clinical suspicion is aroused by 
abdominal pain which is exaggerated by 
exercise, the erect posture and eating 
bulky meals; but relieved by recum- 
bency, and frequent small feedings with 
low roughage foods 



13 — First step in the closure of the 
lietnial orifice (Clin Chir,1937 ) 


Right Paraduodenal Hernia — Ac- 
cording to Bauineuster and Hanchett*^^^-^ 
there have been 44 cases of this t\pe of 
hernia reported in the literature , this 
has not included the case reported by 
l\iul and Hill Nagel in 1923 collected 
over 100 cases of the left duodenal t>pe 
of hernia The case reported by Paul 
and Hilb^^^ occurred in a female bab\ 
of 3 months who died of obstruction 
soon after admission Baumeister and 
Jlanchett’s case occurred in a girl 21 
years who was cured b\ ojieration The 
case reported by Vverbaclv'"^'' occurred 
m a boy 14 years who had sudden ab- 
dominal pain followed by nausea and 
vomiting; o])eration resulted in cure of 
the condition. 

The right paraduodenal hernia may be 
differentiated from the left paraduodenal 


hernia by observing: (1) The opening 
of the sac, in the right type the open- 
ing of the sac is on the left side and 
faces left, while in the left type the open- 
ing of the sac is on the right side and 
faces right. (2) The relation of the ves- 
sels to the sac, in the right type the 
superior mesenteric artery runs m the 
neck of the sac anteriorly, while in the 
left type the inferior mesenteric vein 
runs in the neck of the sac anteriorly. 

Transmesenteric Hernia — Accord- 
to lagnov and Timus^^^ 55 cases of 
transmesenteric hernia have been re- 
ported, this includes 2 of their cases. 
The most frequent site of these hernias 
is at the level of the root of the mesen- 
tery near the ileocecal junction The 
next greatest number are situated at the 
center of the mesentery, and the least 
number at the intestinal border. The 
gaps in the mesentery may be congenital, 
traumatic or inflammatory. The con- 
genital type are the most frequent, oc- 
curring in 48 of the 55 cases. Trauma 
producing mesenteric lacerations with 
subsequent absorption of the mesentery 
was thought to be the cause of 5 cases. 

In an anahsis of 342 cases of acute 
intestinal obstruction occurring m Japan, 
Tad\()-^'^^ found that internal hernia 
caused 4 cases Of these 1 was of the 
transiiiesocolic t\pe without a sac proper, 
occurring in a 74-} ear-old man wiio re 
covered following operation. 

Posterior Vaginal Hernia 

True posterior \aginal hernia is a rare 
t\pe of hernia Black'*- ^ states that only 
67 cases have been recorded including 
the 2 cases he rejiorts The primary 
etiologic factor is a ])ostenor congenital 
defect, an imperfect or complete lack of 
fusion between the rectiim and \agina, 
in [iddilioii to a congenital low peri- 
toneum with a weak ])el\ic floor The 
straining at labor or defecation and in- 
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creased mtra-abdominal pressure due to 
tumor or fluid are additional factors. 
The point of descent is usually through 
the median line of the pelvis which is 
the weakest. The hernial ring is gen- 
erally formed between the uterus ante- 
riorly, the rectosigmoid posteriorly and 
the sacrouterine ligaments laterally. This 
condition should be differentiated from 
vaginal cysts, tumors, cystocele and rec- 
tocele. Cysts and tumors do not increase 
in size on coughing, straining nor do 
they empty on pressure. On rectal ex- 
amination a rectocele does not enter the 
protruding mass A gurgling sound is 
present when intestines fill the sac, while 
omentum has a soft mass. Complications 
attending posterior vaginal hernia, as re- 
ported by Bueermann, are . ( 1 ) Inter- 
ference with normal delivery, 0 cases ; 

( 2 ) hernia incised or excised due to 
error in diagnosis, with death, 3 cases : 

(3) pelvic abscess following delivery 
with spontaneous recoveiy, 2 cases; (4) 
rupture of heinia witli recover), 1 case; 
(5) death from incarceration of vaginal 
hernia, 1 case. The treatment is surgical ; 
with small opening.s and sacs simple liga- 
tion of neck of sac witli transfixation to 
the posterior uterine surface, or the 
\aginal vaults, celiotomy with correction 
of pehic jiatholog) and closure of the 
sac mternalh for large hernia, and her- 
nia associated wuth injur) or obstruction 
of the intestine. 

Mediastinal Hernia 

A mediastinal hernia is a proj'ection 
through the mediastinum of 1 pleural 
space into the other hemithorax. Elli- 
son322 Pas reviewed the origin and 
mechanism of production of these hernia. 
Artificial pneumothorax is the most 
common cause, although spontaneous 
pneumothorax may be the cause. There 
are 2 “weak spots” in the mediastinum, 
1 between the sternum and the front of 


the heart at the site of the atrophied 
thymus; the second further below and 
posteriorly, and is bounded below by the 
cura of the diaphragm. The mechanism 
by which these hernias are produced is 
either an excessive pressure in 1 pleural 
space or a negative pressure in 1 and 
normal in the other; then instead of the 
entire mediastinum shifting the weak 
spot gives away. 

Hernia and the Law 

The workmen’s compensation act pro- 
vides in part; An employe in order to 
be entitled to compensation for hernia 
must clearly prove that its appearance 
was accompanied by pain ; that it was 
immediately preceded by some accidental 
strain suffered in the course of the em- 
ployment In the case of llallack & 
Howard Lumber Co ru' Ragley fCoIo. ) 
the court ruled that outward evidences 
of an injur) need not liecoine immedi- 
ately appanait it is sufficient if it 
becomes a])i><iieiit in a uMsonable time 

In the case Contineiit.d I’aking (A iw 
Indiistn.d Lomniission (irtah)”-^ the 
.‘supreme t'oiiit Iield that d'he word 
“accident” is not limited to any arbi- 
trary legal, technical, oi loiUractiial 
meaning 'flie injui) is an “aicideiit” 
when It results, not from we.ir and te.ir 
on the body of the workman, but when 
it occurs unexpecteilly as a result of 
work being done To render an injury 
accidental does not reijuire that the strain 
be such that men would not attempt it 
or would anticijiate probable injury 
therefrom. It simply means that the 
effort exerted, considering the position 
in which the workman was put by the 
work being done at the m.stant of the 
injury, was such that an injury resulted. 

Compensation — The injection method 
of treatment is not authorized and will 
not be paid for in W. P. A. and federal 
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employee cases. Fowler^ss feels that this 
will be taken as official government con- 
demnation of a mode of treatment, which, 
if followed, as a precedent, is likely to 
hamper progress on more than this 1 
medical front. He has treated 19 cases, 
working for the government, who paid 
for the treatments themselves, and after 
successful cures have been passed by 
government examiners as cured and eli- 
gible for promotion. The private com- 
pensation carrier takes a more liberal 
and considerate attitude. 
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SURGERY 


ANESTHESIA 

By Henry S. Ruth, M.D 


INHALATION ANESTHESIA 
The Airway in Inhalation Anes- 
thesia — The knowledge of the proper 
maintenance of an efficient airway at 
all times during general anesthesia is 
probably the most important fundamental 
of anesthesia. This knowledge of the 
airway should include the conditions 
which may be present before operation 
which contribute toward an impaired 
airway as well as those conditions which 
are likely to supervene during the anes- 
thetic period. The immediate effects of 
an inefficient aiinvay are jiredominantly 
upon respiratory function There is a 
decrease in the amount of oxygen in- 
spired by the jiatient, as well as an inter- 
ference vMth tlie elinnnation of carbon 
dioxide The imjirojier expansion (»i the 
lung will entail secondai} eftVets upon 
the circulation Coinalescent respiratoi x 
coiujilicatioiis aie incrcMsed when ,in 
inefficient anw<i\ is allow (‘d to he jires- 
ent, es])ecicill\ the incidence of jmlinonaiw 
congestion It the intake ot owgen is 
too gieatl} interfc'red witli, tin* preseiK(‘ 
of anoxia and <ino\emi<i will dexeloj) 

\n excellent contnlaition in this le- 
s])ect h_\ kaine^ is (iuote<l Pathologic 
conditions that might he jiiesent ])nor 
to anesthesia that might lead to ohstruc- 
tion to the airwav (lining (the jienod 
of maintenance of) anesthesia are 
Polcpoid growths or other tumors of the 
naso])har\nx , h}pertro])hied turbinates, 
dcwiated septums, large adenoids and 
tonsils, hav fe\er, peritonsillar abscess, 
paralj^sis of a vocal curd; edema of the 
glottis; infections with swelling, foreign 
bodies , aneurisms , cellulitis , enlarged 
lymph nodes pressing against the larynx 
or trachea , large or retrosternal goiters ; 
scars; infections iii, or tumors of, the 


mediastinum ; tumors of the tongue ; an- 
kylosis of the jaw', and tumors of the 
larynx 

''Among those that come during anes- 
thesia, either m normal cases, or m ab- 
normal ones like those mentioned, arc: 
Falling back of the tongue, olistructing 
the phaiwnx, rigid jaw associated with 
the above, glottic or larvngeal spasm, 
falling dowui of the ejiiglottis, closing oft 
the glottic opening, blood or mucus or 
stomach contents, loose (U^ntuies, for- 
eign liodies, incidental to the oj)c‘ration, 
like pieces of tumor, <i(U‘noi(l, tonsil or 
teeeth , mispkicc^d loic(‘ps lumgmg <icioss 
the trachea, <i formgii l)od\ m tlu* form 
of an impro|KMl\ i (‘sti <uiie(l ii<is<il <iiiwa\, 
])ut 111 In tlu‘ .inc‘stlu‘tist to iiFexe ob- 
struction, that slips into the ti<uhe,i 

“( )hsti uctions (lu(‘ to (liseas( (I londi- 
tioiis <md (K‘lormitK‘s <ii(‘ l)(‘st caie 

ol when till* Condition is dnigiiosc'd aluMd 
of linu*, and .idiMpiatc ]>U“pai .ition made 
to t<ike i<iu‘ ol It \huked nas.il ohsti uc- 
tions ai c* c in uin\ uitc‘d 1)\ i)iopping the 
month opc'ii lK‘toi(‘ induction to puwcmt 
locking of tlu‘ i<iw in tlu' i,iil\ stage* \s 
soon <is the (iellc‘\c‘s ol ) pluiiMix will 
])eimit, inset I ,in oi opliai Migt'al <iirwa_\ 
Trouble Iroin kiigc* .idc^noids ,m(l tonsil 
call largel) he avoidc'd it suttkic^nt liasal 
(narcosis) is givc‘n to <i\oid <*\citcint‘iit 
(tlieie IS instituted <i ) gas mduction 
wuth sufficu‘nt ox>gc‘ii to avoid cvanosis, 
and the slow addition ot c'tlu'r if it is 
used luidotraclicMl niaintc'iiancc* thiough 
a Magill tube is vein satisfacton to the 
operattn* after he accustoms himself to 
the presence of the tube W hei e obstruc- 
tion IS due to jiressun* on the larynx 
or trachea from enlarged lymph nodes, 
new" growths, thyroids or aneunsms, the 
introduction of an endotracheal tube as 
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soon as possible relieves or prevents 
trouble. For plastic work on the nose 
or its floor, lips, eyes, or any other part 
of the face or mouth, endotracheal main- 
tenance gets the anesthetist out of the 
way, assures an excellent airway, and 
permits the movement of the patient's 
head by the surgeon at will. The same 
IS true of (anesthesia for) brain surgery. 
This IS especially important where the 
face is covered, and, should any obstruc- 
tion develop, it would be hard to work 
without soiling or misplacing the sterile 
drapes, or interrupting the surgeon in his 
work In upper abdominal surgery, en- 
dotracheal maintenance is quite helpful, 
for it not only prevents an obstructed 
airway and helps tO' make the proper 
stage of anesthesia easy to maintain, but 
it makes it possible for the anesthetist 
to stop the patient's respiration while a 
difficult piece of work is being done by 
the surgeon ; work on the common duct 
for instance 

“( )ne of the most troublesome conqdi- 
cations to be dealt with during anesthesia 
is laryngeal sjiasni If it is onl\ partial, 
a crowang res])iration being evident, 
sometimes a steady ]:)ressure on the 
Iireathing bag will o\erconie it and ]ier- 
lint the stage of anesthesia to be deep- 
ened to the ])oint where it wall not recur 
\n endotracheal tube is washed for, but 
its passage is not iiractical because the 
opening through wdiich it should go 
closed The exiiosure of the larynx wnth 
the laryngoscoiie and a tube read} to 
insert at the first sign of relaxation wall 
make its ])assage possible 1 he onl} lOO 
])cr cent satisfactory dealing to have witli 
spasms IS to ])revent them ” 

Helium 

Since this gas is inert, its value de- 
])ends on its low siiecific gravity and 
property of ra])id diffusion A mixture 
of 80 per cent helium and 20 per cent 


oxygen is about one-third as heavy as 
air and slightly less than one-third as 
heavy as pure oxygen. Due to its low 
specific gravity, the rate of flow of this 
gas through a narrow orifice conforms 
to the law that the flow of any gas 
through narrow orifices is proportional 
to the square root of the molecular 
weight of the gas. In other words, the 
addition of this gas to any gaseous mix- 
ture ‘ffhins out" the resulting mixture. 
This '‘thinning out" allows the resulting 
mixture to be moved with less effort and 
also to pass through small spaces at a 
greater flow. Helium is now supplied by 
manufacturers in cylinders wffiich may be 
attached to- the ordinary gas machine 
Because of its expense it is rarely em- 
ployed except during the use of the car- 
bon dioxide absorption technic E\er- 
sole- gives us the following technic for 
the administration of helium wffieii the 
respiratory obstruction is present before 
anesthesia: “A flow" of approximately 3 
liters of helium and 1 liter of oxygen is 
started and the mask is immediately 
])lace(l on the j^atient’s face The patient 
is allowed to lireathe this mixture for 
from 5 to 10 minutes i)r until the obstruc- 
tion is relieved. The bag is emptied each 
time it becomes distended The flow of 
liehuni IS then discontinued, the flow of 
ox}gen is decreased to the estimated re- 
quirement of the patient and cyclo])ro- 
pane is added, usuall} at the rate of from 
300 to 500 cc ])er minute, until the ]>a- 
tient is anesthetized If it is necessaiw 
to add more helium, the same method 
IS emploved as that to be described for 
tile administration of helium to patients 
in whom an obstiuction has developed 
after thev are anesthetized " 

Helium is occasionally indicated dur- 
ing the course of an anesthetic wdien a 
resiiiratory obstruction develops This is 
esjiecially true when it is felt that it is 
not indicated to intubate the patient as 
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for a very short procedure, or it is made 
use of during the period necessary to 
establish a plane of anesthesia of suffi* 
cient depth to carry out the technic of 
intubation. In such a situation, the ad- 
ministration of helium is managed by 
allowing the breathing bag to become 
filled with a mixture containing (a) suf- 
ficient of the anesthetic to maintain the 
required level, {b) sufficient oxygen to 
maintain metabolism, and the remainder 
of the mixture being helium. It should 
be emphasized that the addition of helium 
should not be carried to the extent that 
oxygen deprivation supervenes. 

Eversole in giving us the results in 
110 cases reports 87 6 per cent of the 
patients obtained either complete or par- 
tial relief of obstruction by the adminis- 
tration of helium, but 12 4 per cent did 
not obtain any relief He also has em- 
plo}ed helium “a few times as an aid to 
breathinj;^ for jiatients with partial res- 
piratoiw parahsis caused b\ spinal anes- 
thesia ” 

ISykcs and Law'rence*' experimented on 
tliemsehes and found that an artificial 
atmosph(n‘(‘ of helium and oxygen is the- 
oretical!} and jiracticall} about twice as 
c‘<is\ to buMthe as ordinarv air When 
obstruction is present, its value m teduc- 
ing the amount of work done by the 
patient and in preventing {lostoperativc 
collapse of the lung because of its low 
solubility. 

A Reflex Complicating Anesthesia 
During Abdominal Surgery 

Burstein and Rovenstiiie^ have de- 
scribed for us a condition which anes- 
thetists have occasionally observed for 
many years. This is the appearance of 
abdominal rigidity coincident with a 
marked diminution of the pulse pressure 
(even to the point of an inability tO' ob- 
tain a blood pressure reading) during 
surgical procedures in the upper abdo- 


men. Following a discussion of examples 
of vagosympathetic reactions resulting 
from direct nervous stimulation, the 
effect of preanesthetic medication on the 
sympathetic or parasympathetic nervous 
system and the exaggeration of auto- 
nomic reflexes due to anesthetic agents, 
a new reflex is described as observed by 
the authors, during the clinical applica- 
tion of inhalation anesthesia. Their ex- 
perimental work is also quoted : 

''Factors which seem to intensify a 
disturbance resulting from manipulation 
of viscera in the neighborhood of the 
celiac ganglion are. The placing of a 
sandbag under the lumbar region of the 
patient, breaking the table so as to extend 
the epigastric region, excessive ])iessure 
u{X)n deep retractors, and the use of 
numerous packs in the ahdonuMi 

This diminution of ])ulse piessure in 
an unimpaired patient ina\ not be of 
great importance, but m <i weak and 
hyporesistant patient this leattioii in 
blood ])iessuu‘ in<i} ])io\t‘ to be m()U‘ 
serious and even bital 

The} believe that this i(‘action ouiiis 
in s}ni]),itliotonic patuiits, an<l it might 
be ])ievented if this state of s}m])atlietu 
h}l)eiactiMt} could bt* disceiiaxl ])i(‘ 
operative!} Inn* this iluw rexommend 2 
tests I be Inst of these is tlu* oculo- 
cardiac reflex When ])u*ssuu‘ on the 
eyeball results in biad} eardia, tlu^ sub- 
ject IS said to be vagotonic Wlicai the 
oculocardiac reflex show s an mcr(‘ase m 
pulse rate, it denotes s} mjxLthotoma and 
subjects with such a re<iction are difliciilt 
to anesthetize The second test which is 
designed to study the reaction of thc‘ 
autonomic nervous system by way of tlic^ 
celiac plexus is the oscilloinetric method 
of Laignel-Lavantine. This test registers 
variations m oscillations upon manual 
pressure in the region midway between 
the umbilicus and right costal margin 
The celiac plexus reflex is said to be 
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positive and indicative of sympathotonia 
when a definite diminution in amplitude 
of the oscillation occurs. In 1 case report 
described, the oscillations decreased from 
5 to 1% when manual pressure was 
exerted in the celiac region and imme- 
diately returned to 5 when the pressure 
was released. 

The authors summarize as follows: 
"Observations have been presented which 
show that disturbances of a reflex nature, 
characterized by abdominal rigidity and 
a marked reduction of the pulse pressure 
may be caused by visceral manipulation 
during surgical intervention in the upper 
abdomen. 

“This reflex has been produced ex- 
perimentally in the dog by compression 
of the celiac ganglion and is particularly 
evident when there is a vagal paralysis 
and sympathetic stimulation, whereas 
parasympathetic stimulation prevents and 
corrects it. 

“Clinically, as shown by case reports, 
the reflex is observed during upper ab- 
dominal surgery in patients with a hyper- 
active sympathetic nervous system who 
are premedicated with atropine and 
anesthetized with ether 

“When such patients reveal an active 
celiac plexus reflex in the preoperative 
examination, it is suggested that physo- 
sligmine be considered for premedication 
and that the anesthetic agent selected be 
one winch dues not stimulate the sympa- 
tiietic ( Ether and chloroform avoided ) 
When this reflex occurs during opera- 
tion, it IS recommended that visceral 
mamjmlation be curtailed as much as 
possible and if this is insufficient the 
administration of physostigmme may be 
beneficial ” 

Cyclopropane 

This anesthetic agent has shown a con- 
stant increase in use, apparently, through- 
out the entire country Reports follow- 


ing its careful application show it to be 
a very satisfactory anesthetic gas. Some 
experimental work has been done in the 
past year including that of Burstein,® who 
reports on the effect of cyclopropane on 
intestinal activity in vivo. He has shown 
that only beginning in the lower planes of 
the third stage are the contractions of the 
intestines inhibited, but that their tone is 
maintained. In the upper 2 planes of 
the third stage of surgical anesthesia, in 
which the majority of surgery is per- 
formed, cyclopropane causes an increase 
of both intestinal contraction and tone. 
This is in contradistinction to ether, 
which causes an abolition of the contrac- 
tion in all planes of surgical anesthesia. 
Robbins and Baxter® have shown that it 
is only in deep anesthesia that cardiac 
output is decreased in dogs. This de- 
crease in the output present under deep 
anesthesia rapidly returns to normal or 
to an increase in output when the higher 
planes of anesthesia were re-established. 

The clinical use of cyclopropane is 
nicely summed up in an article by Ever- 
sole, Sise and Woodbridge;'^ 

“The combination of quiet respiration, 
ease of induction, and potency, together 
with an adequate oxygen supply makes 
this anesthetic suitable m almost any 
situation m which an inhalation anes- 
thetic IS desired These factors combined 
with a relatively low toxicity leave very 
few contraindications to its use. Its ad- 
vantages are most outstanding under the 
following conditions; 

“1 Situations in Which Excess 
Oxygen is of Value — (a) Thoracic 
Surgery — The increased oxygen in these 
cases is frequently of great benefit since 
many of these patients are in a rather 
markedly debilitated state and, m addi- 
tion, usually have damaged lung tissue 
with consequent decrease in absorptive 
surface. These conditions combined with 
a position on the operating table in 
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which respiratory excursion is greatly 
limited make the maintenance of anes- 
thesia without anoxemia with the less 
potent drugs such as nitrous oxide and 
ethylene very difficult, and in some in- 
stances practically impossible. 

'*(b) Hyperthyroidism — The in- 
creased metabolic rate of these patients 
makes quite obvious the advantage of an 
anesthetic agent which insures an abun- 
dant oxygen supply at all times. 

'"{c) Respiratory Obstruction — In 
any case in which the adequate exchange 
of gases IS impaired hy any type of res- 
piratory obstruction, an anesthetic which 
IS sufficiently potent to lie efficacious in 
low concentration and at the same time 
carry with it a large supply of oxygen 
IS of very great value 

“(rf) Cardiac Disease — The use of 
c_\elopr()])ane in the jiiesence of a seiiotis 
cardiac lesion is eertainl) debatable in 
Mew of our ])resent knowledge of its 
effect on the circulatoiw s\ stem W e 
feel It is the anesthetic of choice for these 
cases it dee]) anesthesia (tliinl ])lane) is 
nol retjiured lor the surgual ])ioceduie 
anticipated I lowe\er, the circuhilion 
^houl(l he watched \cr} closeK in these 
cases, and au\ change such as a diop in 
blood ])ressure. the dev elo])inent of an 
arrhuhinici not ])ieseiit liefore tlie anes- 
thesia or an) consi<leral)k‘ change in 
pulse I ate sliould be a signal for iinine- 
(hate lightening of the anesthesia b_\ the 
addition of ox\gcn, 

“(cj Anemias — In patients suffering 
fiom anemia with the consecpient de- 
creased oxygen canning capacity of the 
blood, the value of an anesthetic agent of 
such strength that inci eased oxygen sup- 
ply IS possible, becomes quite evident 
*‘(/) Debility and Shock — Before 
the advent of cyclopropane w^e ordina- 
rily used local anesthesia on patients 
markedly weakened by shock or other 
causes, because we felt that the admin- 


istration of the general anesthetics then 
available, put too much of a burden on 
them. Nowq however, we feel that we 
can safely give them cyclopropane be- 
cause of Its low toxicity and because of 
the high beneficial concentrations of oxy- 
gen that may be used with it Aloreover, 
this adds to the comfort of the patient, 
and facilitates the work of the surgeon 
''2 Intratracheal — The complete ab- 
duction of the vocal cords which cyclo- 
propane anesthesia usually affords makes 
it a veiy valuable agent for the introduc- 
tion of an intratracheal tube. 

“3 Adjuvant to Other General 
Anesthetics — C ycl()])n)])ane may he 
Used as ether has lieen used m the past 
to su])])lement either ethvUiic or nitious 
oxide, when eitlu‘r of these agents is not 
sufticieiuK ])()teiu to luainlaiii <i(le(iuate 
deptli of .mestliesia without <iiio\emia 
The use of c \ clopi opaiu* as a suppleiueiit 
to eithei of thes(‘ agents will, ot com se 
likelv lesult in du (.‘\])losi\e inixtuie In 
the tas(‘ ol ethvlene tlu‘ «i(lditioii of an) 
considei al)lc‘ amount ol t \ clopropaiu* to 
the mixluie will iiecessitat<‘ <ui iiKie<is(‘ 
111 the iinioimt ol oxvgen wIikIi is Inang 
admiiiisKu C(l, and as a i esult tlu* etliv leiu*- 
oxygeii mi\tuit‘ nia) kmcIi «i concenti <i- 
tion th<it is c^xploMve In the case of 
nitrous oxide, this is l)c‘c<iusc‘ <i ic‘duciiig 
agent, cvclo])ioj)<uie, is addt'd to 2 oxi- 
dizing agcMils, nitrons oxide <m(l ox)gen 
“4 Supplement to Spinal Anes- 
thesia — Thet e aie nianv coiidilioii'' 
winch inav arise dm mg the conrst‘ of 
sjimal anesthesia in which cv clopropaiu* 
IS of great value In our ex])eiience 
those in w'hich it has iiroven itself of 
\alue are the following: 

“(a) Insufficiency of Spinal— \^\\\s 
insufficiency of spinal anesthesia may lie 
due to ( 1 ) insufficient height, the anes- 
thetic drug fails to reach a segment in 
the spinal cord high enough to render 
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anesthetic the entire field in which the 
operation is to take place (2) Insuili- 
cient sensory effect , w ith the use of very 
dilute drugs for spinal anesthesia such as 
a 1 1500 solution of nupercaine an occa- 
sional case will be encountered in which, 
although the patient has sufficient motor 
relaxation for the operative procedure, 
sensation is not completely abolished. 
(3) Insufficient duration, if for any rea- 
son the operation is of longer duration 
than was anticipated there is always the 
danger that the operation will outlast the 
anesthesia. 

“(fc) Retching and Vomiting — Dur- 
ing the course of spinal anesthesia, retch- 
ing and vomiting may be so persistent 
that the work of the surgeon becomes 
extremely difficult Practically the only 
efficacious method of alleviating this con- 
dition IS to administer a general anes- 
thetic. 

“( O Discomfort from Oxygen Ad- 
ministration — W'hen for any reason 
during the course of spinal anesthesia 
the administration of ox}gen is indicated, 
the addition of a small amount of c\clo- 
{iropane (just enough to insure uncon- 
sciousness) IS of great value in alleviat- 
ing discomfort to the jiatient from the 
pressuie and the sense of suffocation 
caused In the face mask. This is par- 
ticulailv tnu‘ if the jiatient is restless or 
lun v oils 

"{(1) Nervousness and Apprehen- 
sion — It IS often necessary to render 
unconscious the very nervous, anxious 
or apjireheiisive jiatient 

“In all of these conditions in which a 
supplement to spinal anesthesia is of 
value, we found cyclopropane much su- 
])enor to an> other agent The proper- 
ties of this gas which render it particu- 
larly adapted to these cases are its po- 
tency, making it possible to give large 
amounts of oxygen, and the smoothness 


with which induction is accomplished 
Usually w’e are able to anesthetize the 
patient with cv'clopropane for any of the 
above reasons without any change in the 
respiratory rate or volume, in fact the 
surgeon seldom is aware that a supple- 
mentary anesthesia is being used. 

“5. Short Operations for Which 
Considerable Relaxation is Required 
— For such procedures as orthopedic 
manipulations, setting of fractures (not 
in the presence of an x-ray machine), 
and pelvic examinations, cyclopropane 
anesthesia is very useful 

“6. Abdominal Surgery — Since we 
almost always use spinal anesthesia for 
abdominal operations, we are not in a 
position to evaluate cyclopropane for 
this type of surgery. We do feel, how^- 
ever, that the additional relaxation with- 
out anoxemia which cyclopropane af- 
fords, as compared to ethylene and ni- 
trous oxide, will be gi*eatl\ appreciated 
bv' surgeons who have been used to doing 
abdominal w’ork under these last 2 anes- 
thetic agents On the other hand, sur- 
geons who are accustomed to spinal 
anesthesia will probably not be pleased 
with the relaxation wdiich cyclopropane 
affords Cyclopropane stands between 
ethylene and ether in the degree of ab- 
dominal relaxation it produces Perhaps 
it more clearlv approaches the relaxation 
of ether 

“7. Obstetrics — Poiirne, (iriffith, 
AIar\m and Saklad all report very favor- 
ably on the use of cyclopropane in obstet- 
rics, for intermittent administration to 
relieve labor pains and for manual and 
instrumental delivery, as well as for the 
Cesarean operation They report satis- 
factory working conditions for the sur- 
geon, relatively low toxicity for the 
mother, and the very infrequent neces- 
sity for the use of any type of resuscita- 
tive procedure for tlie balw. 
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“We have had no experience with 
cyclopropane for any type of obstetrical 
procedure, but we would certainly ex- 
pect that it would be particularly suited 
for this type of work, because of the 
large amount of oxygen which may be 
administered with it and because of its 
rapid, smooth induction.” 


INTRAVENOUS ANESTHESIA 

Many anesthetists have found the ac- 
quisition of sodium thiopentobarbital 
(pentothal or sodium thionembutal) and 
sodium N-methylcyclohexenyl-methyl- 
barbituric acid (evipal soluble) valuable 
additions to the anesthetic armamenta- 
rium. Two of the greatest drawbacks 
heretofore to the furtlier application of 
the drug have been : (a) The allusion to, 
in literature, to the experimental findings 
of cardiac irregularities occurring with 
the use of the thiobarbiturates in experi- 
mental animals and (6) the not occa- 
sional occurrence, during the administra- 
liuii of these drugs, of laryngospasni, 
coughing, and other respiratory compli- 
cations 

Cardiac Arrhythmias — A report 
from 2 of the members of the Anesthetic 
Staff of the New York University Lol- 
lege of Medicine and Bellevue Hospital 
is very gratifying to those anesthetists 
who ha\e ne\er been able to demonstrate, 
clinicall\, in human beings, the occur- 
1 ence of cardiac arrhythmias presumably 
<lue to the effect of the intravenous bar- 
biturates’ possessing a thio-radical ® 
Gruber first claimed that the thio deriva- 
tives of barbiturate acids consistently 
produced cardiac irregularities in labora- 
tory animals. Kohn found no such 
changes in animals during the use of 
sodium thio-pentobarbital. Reme and his 
coworkers found electrocardiographic al- 
terations during anesthesia with pernoc- 
ton and evipan but attributed these 


changes to anoxemia rather than to the 
agent per se. 

The Bellevue group has studied elec- 
trocardiographic tracings in 17 clinical 
trials during the use of sodium pentothal, 
evipal and sodium iso-amyl-ethyl-thio- 
barbiturate (sodium thio -ethyl -amyl). 
No deviations from the normal in these 
patients were found in the QRS, P-R 
interval, or T-waves. The increased 
heart rate which was observed was 
thought to be due to the action of the 
preliminary medication of morphine sul- 
fate with or without atropine. The in- 
travenous administration of neither epi- 
nephrine hydrochloride, nor ephedrine 
sulfate, during the course of these anes- 
thesias, precipitated cardiac irregularities 

Respiratory Complications During 
Intravenous Anesthesia with Shorter 
Acting Barbiturates — Rurstem and 
Rovenstine,'* while w'orking with intrave- 
nous anesthesia w'lth the shorter-acting 
barbituric acid denvatnes in laboratory 
animals, noted larviigospasiiis and other 
respiratory compIic<itions quite frequently 
obseived in human jiatieiits during the 
course of such anesthesias d'his was 
esjiecially true of the cat In this animal, 
the vocal cords liecome adducted, and 
the laryngorellex becomes hyperi eactive 
toughing IS a frequent symptom They 
interpreted these symptoms, which occur 
even under deep baibiturate narcosis, as 
being due to a central vagus stimulating 
action. To relieve this condition, they 
experimented with therajxaitic doses of 
adrenalin, which were effective but tran- 
sitory; therapeutic doses of ephedrine, 
which were not sufficiently effective ; and 
lastly, neo-synephnn, which was not ac- 
ceptable. It was recommended that 
derivatives of the atropine group (atro- 
pine or scopolamine) be used before the 
administration of these barbituric acid 
derivatives in order to prevent obstruc- 
tive respiratory complications. 
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REGIONAL ANESTHESIA 

The success or failure of regional anes- 
thesia many times depends on the amount 
of care exercised with regard to minor 
details. An excellent general resume of 
this aspect has been published by Wood- 
bridge.^^ He first demonstrates the im- 
portance of the proper use of the preanes- 
thetic sedative drugs. Morphine should 
be given in liberal doses, but the drugs 
which are employed to allay fear, such as 
scopolamine and the barbiturates, should 
be used in small quantities, for large 
doses of the latter may cause the patient 
to become delirious and uncontrollable. 
It should be remembered, however, that 
the barbiturates also protect against, at 
least, the convulsant toxic effects of 
local anesthetics, and, for this reason, 
they should never be omitted. 

Procaine has justifiably earned its pop- 
ularity because of its many years of satis- 
factory use. OdonP"^ agrees with Wood- 
bridge in that met) came appears, in many 
ways, to be superior Its resulting anes- 
thesia develo])s more nipidly, a])])ears to 
be more intense and to last for a longer 
period of time Its toxicity is vei\ com- 
parable to that of jirocame luther of 
these 2 drugs may be used m ]j of 1 jier 
cent and, occasionally, 1 ]icr cent solution 
for local infiltration and for field block, 
and ill 1 or 2 jier cent solution tor ner\e 
block "Jlie anesthetist himself should 
add the anesthetic agent and the \asocon- 
stnetor diug to the saline solution, tak- 
ing them from the manufacturers' labeled 
ampoules or from other reliable sources 

The possibility of the occurrence of 
toxic effects is greater with larger 
amounts of the drug than with small 
amounts, with stronger solutions than 
with weak, with hot solutions than with 
cold, with rapid injections than with 
slow ; also, when these solutions are in- 
jected into regions well supplied with 


blood vessels, as, for example, from the 
gums or from the sacral canal. The toxic 
symptoms produced are a fall in blood 
pressure, pallor, sweating, nausea and 
vomiting, and respiratory depression. 
Accidental intravenous injection may 
produce convulsions. Treatment consists 
of administering a vasoconstrictor drug 
and inhalations of oxygen. The last 
named complication (convulsions) may 
be controlled by the intravenous admin- 
istration of a soluble barbiturate. 

When epinephrine is added as a vaso- 
constrictor it may produce the undesir- 
able effects of fear, rise m blood pressure 
and ill pulse rate, pallor, and a fine 
tremor of the skeletal muscles. Injection 
should be stopped when these appear, 
and, when they have subsided, the injec- 
tion continued with a solution containing 
a lesser quantity of the vasoconstrictor 
drug In order tO' avoid these toxic 
symptoms it is suggested to employ 1 
minum per ounce of 1 per cent solution 
and do not inject more than 80 cc of 
the 1 per cent solution or 200 cc of the 
0 5 per cent solution without a pause of 
10 minutes to allow signs of toxicity to 
develop. 

Skin wheals may be made less painful 
by bolding tlie needles with the be\el 
facing downward If the needle must 
glide under the skin or over the surface 
of a bone the bevel should face toward 
the skin or the bone so- that it serves as 
a sled runner \\1ien making a subcuta- 
neous injection the forefinger of the left 
hand should pal]>atc tlie skin just ahead 
of the needle to serve as a guide To 
a\OKl intravascular injection, not more 
than 1 cc of 1 per cent solution should 
1)e injected wiien the needle is stationary 
unless the aspiration test is performed. 
Needles should not be curved during 
their use as a precaution against breaking 
them Also, the needle should not be 
advanced up to its hilt. 
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When the patient is under local or re- 
gional anesthesia, sharp dissection is pre- 
ferred to blunt. Every effort should be 
made to avoid pressure and traction, and 
sponging should be done quite gently. 
The edges of an abdominal wound should 
be lifted upward rather than retracted 
laterally. He finally suggests that only 
those surgeons who find it acceptable to 
adopt gentleness and nicety of technic, 
which IS required by local anesthesia, 
should attempt to work with it. 

SPINAL ANESTHESIA 

Dosage and Concentration of Spi- 
nal Anesthetic Drugs — A casual ob- 
servation of the application of spinal 
anesthesia, especially where its use is a 
seiniroutine one, makes it quite evident 
that the selection of the dosage of the 
anesthetic agent and its concentration as 
It is injected frequently does not receive 
sufficient consideration to insure maxi- 
mum results. Jt has been suggested^ ^ 
that the fulhnMiig factors should be con- 
sidered in the selection of the dosage of 
spinal anesthetic agents ( (/ ) Tlie blood 
])ressure, and whether or not it is the 
patients normal or whether or not it 
represents a change due to illness, ( b ) 
the location t)f the optnation, (r) the 
duration of the opeiation, (d) the ])ro- 
foLindness of relaxation required, ( e ) the 
jiatient’s weight, (/) the length of tlie 
body, and {g) the age, vigor, nutrition 
and hemoglobin. 

Diffusion methods require the use of a 
solution whose specific gravity closely 
approximates that of spinal fluid Pro- 
caine crystals dissolved in spinal fluid 
is slightly heavier than spinal fluid itself, 
but may well be used for this method 
although its spread is somewhat influ- 
enced by gravity. A 10 per cent solution 
of procaine in water is practically iso- 
baric and it is a very convenient and sat- 


isfactory preparation. The dose is first 
measured in the syringe and then diluted 
with spinal fluid to the desired dilution 
and volume. 

It is suggested that for the site of 
injection for inguinal, perineal, hip and 
lower extremity operations, except upon 
the knee, that the space betw'een the third 
and fourth lumbar vertebra be used, 
except for very long operations when it 
is well to use a larger and more concen- 
trated dose and deposit it between the 
fourth and fifth lumbar vertebra The 
injection is made between the second and 
third lumbar vertebra for lower abdom- 
inal operations and lietweeu the fust and 
second for upper abdominal surgerv ld)r 
high stomach opeiatioiis in tall individ- 
uals the space helwecu the twc‘lftli doisal 
and Inst lumbar is occasioiiallv indicated. 
When the higlun spaces an* t*mt)loved, 
the Concentration of the iii)c‘ctt‘<l solution 
should ht‘ ki‘])t down to d pta* ccait in 
oidei to avoid a too pioloiind ell(‘ct ii])on 
the mteicost.ils, hut tlic^ volume should 
he as laig(‘ as possible* to avoid too gre.it 
«ui iiiinu‘dialc‘ dilulioii In tiu* spact‘ be- 
tween tlie stHoiid < 111(1 ilind IuiuIku, 4 
pel (.ent is oidiiiaiih ,iii <h 1 1 ])t<il)le con- 
ceiitnition and. in tiu* lowc‘i s])<hc‘s, S or 
ev(‘ii () ])ei c(*nt ni,i\ Ik* eniplov(‘d W'lth 
Inghei than 0 per (.(*nt dilution tlu*t(‘ is 
a ])ossihilit\ ol iK‘i iiKUieiit (fiinagc* to the 
spinal nerves oi coid d oo high a con- 
centration has i)rohahl\ he(‘n the c<iuse of 
damage* more oft(.‘n tluin injury hv the 
needle 1 he aniouiit ot solution will vai v 
from 2 or 3 cc to 5 or f) cc , according 
to the diluti(.)n nscal and llie length of 
anesthesia sought. 

When it is desired to decrease the dose 
and concentration due to age or debility 
or even smallness m size, it is often feas- 
ible to give what would seem to be an 
extremely small dose and at least par- 
tially make up for this in placing it 1 
space higher than at first contemplated. 
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In vigorous individuals the dose may be 
considerably increased, and if a very long 
anesthesia is necessary a smaller volume 
of more concentrated solution may be 
placed 1 space higher or a larger total 
dose may be placed in the same or lower 
space Failure to obtain anesthesia is 
due to failure to deposit the anesthetic 
squarely and entirely within the sub- 
arachnoid space. The solution should 
not be injected unless spinal fluid not 
only drips freely but also aspirates freely 
and rapidly. 

Present Scientific Status of Spinal 
Anesthesia — In this presentation the 
author believes, m spite of the 2500 
papers on the subject, that the field of 
spinal anesthesia is still governed more 
by empiricism than by scientific knowl- 
edge. He believes that much of the dis- 
cussion of spinal anesthesia in the past 
has come from surgeons and that the 
major advance in knowledge in the future 
must come either from the experimental- 
ist, who apiu'oaches the subject with an 
(^K[)enmental objective, or the anesthet- 
ist, w'ho IS in a position to lefute, confirm 
or qualif\ tlie conclusions of the e\j)eri- 
nientalist. 

He shows a closer relati(»nship be- 
tween the length of the spinal column 
and the intradural volume than to its 
existence between the w^eiglit of the bod\ 
and the intradural \olume Consequently, 
in order to determine the dosage of an- 
esthetic (hugs to lie injected, he behe\ed 
the length of the s])inal column to be 
more im]>oitant than the patumt’s body 
weight. 

Co Tui^'*»’ studied the liydiody- 
namics of spinal anesthesia by means of 
horizontal tubes which he ohseiwed in 
various ])Ositions lie also injected 
radio-opaque media into the subarach- 
noid space of experimental animals. As 
a result of these studies, he believes that 
the gravitational current induced by the 


variation in weight between the spinal 
fluid and the injected anesthetic agent 
to be of greater importance than the 
diffusion factor. A second factor of im- 
portance IS that of friction, which is 
present in children or in patients wFose 
spinal canal is of small caliber. He be- 
lieves that a long time is required for 
the attainment of a fixed concentration 
at any given level and that, therefore, 
so-called ‘'fixation'' is not as reliable as 
is now calculated. The draining of the 
heavier fluid into a dependent part may 
explain some cases of failure of anal- 
gesia In this case, the analgesia will 
be of a segmental type occurring in re- 
gions supplied by tlie nerves m a more 
dependent portion. In animals, when 
the respiratory center is depressed or 
paralyzed there is an asphyctic rise of 
blood pressure wFich continues until the 
asphyxia is overcome or until the animal 
dies of circulatory failure. There is no 
fixed paralytic dose on the respiratory 
center; the health of the animal influ- 
ences this factor. When paralysis of 
respiration occurs, the paralysis is re- 
versible and, if artificial respiration and 
the liluod ])ressure level are maintained 
until the drug is destroyed or eliminated, 
the resjnratory excursions are restored 
Xnother form of cessation of respira- 
tion ma\ be due to cerebral anemia as 
a result of the Inpoteiision 

Whether there is respiratory center 
depression or paralysis or peripheral 
paralysis, there is embarrassment of 
respirator} movement This leads to 
anoxia and accumulation r>f carbon di- 
oxide in the blood Carbon du^xide over 
certain concentrations is of itself toxic 
to an otherwise normal organism In 
the presence of paralysis of the sympa- 
thetic nervous system, as m the spmally 
anesthetized animal, carbon dioxide pre- 
sents a special toxicity— it lowers the 
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blood pressure by peripheral capillary 
dilatation. It is by this mechanism that 
it may be shown that carbon dioxide is 
dangerous as a respiratory stimulant in 
spinal anesthesia. 

Regarding the eiTects of spinal anes- 
thesia on the circulation, it is believed 
that the fall in blood pressure is due to 
a vasoconstrictor paralysis, not only of 
the splanchnic area but of the whole area 
supplied by the paralyzed spinal nerves. 
The evidences of this are many and in- 
clude a fall in the blood pressure acconi” 
panied hy an increase in the volmne and 
a rise of the temperature of the ]:)osterior 
extremities, a lowered \asomot()r tone 
and an enlargement of tlie spleen 2 to 7 
times its normal si/e Co Tin heliexes 
that the s]iinally anesthetized animal may 
he a badly handicap] led animal “His 
respirator} s) stem ma} l)c‘ crijipled hy 
thoracic palMl}sl^ «m(l liis riuulator\ 
s}stein In <in inahilitN to coinjiensate, 
while the j)aral\sis of his adrenme s(‘cre- 
tion inca|)acit<ites liis mobili/atioii of 
sugars, as well as of fihniiogeii 11u‘ 
degree of deu nnptMis.itioii is, how ewer. 


relative, depending on the volume of the 
body which has been paralyzed and thus 
put beyond the control and regulation 
of the co-ordinating nervous system ’’ 
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BRONCHOSCOPY 

Bronchoscopy for Diagnosis 

rile advantages ol l)ronchoscopv for 
diagnosis ot obscure chest signs and 
svmptoms would be greatly (‘uhanced if 
the internist was capable of thinking 
clearly in terms ol linmchoscopy and the 
hronchoscopist was familiar with duscascs 
of the chest Considered as an important 
adjunct in diagnosis, it permits one to 
observe, during the patient’s life, path- 
ologic processes and associated mechan- 
isms of the tracheobronchial tree. 


In reviewing llu^ indications foi hion- 
chosco])} one must coiisidcn* hioadl} the 
occurrence ol ohstriictne (‘in])h\ senia and 
ohstructue atelectasis, tlu^ ])rcsenet‘ of 
puliiKmar} lesions that cannot be ex- 
plained b} the usual diagnostic aids, un- 
explained cough, w'lice/mg u^spiralion, 
unexplained hemoptysis and dyspnea 

Tracheal Stenosis from Irradiation 

While there may be justification for 
complications following intense irradia- 
tion in the treatment of carcinoma, there 
is grave question concerning the clesir- 
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ability of employing such measures in 
great amount as a form of elective treat- 
ment for conditions compatible with life. 
Clerf and Putneyi discussed this question 
and reported 2 cases of exophthalmic 
goiter which were treated by irradiation 
and later developed disabling tracheal 
lesions without laryngeal involvement. 
In one case tracheotomy became neces- 
sary for obstructive dyspnea. A granu- 
loma found partially occluding the trachea 
was removed bronchoscopically (Fig. 1) 
In a second case there was tracheal steno- 
sis with atrophic mucosal changes and 
crusting. Cough was troublesome and 
at times dyspnea was distressing. The 
prognosis in this case was not considered 
favorable owing to the extensive atrophic 
changes , however, there has been some 
improvement under local treatment. In- 
quiry might be made if irradiation has 
a place m the treatment of exophthalmic 
goiter and, if so, could proper precau- 
tions be exercised to avoid trophic reac- 
tions which are di.sabhng and may termi- 
nate fatally. 

Neoplasms of Trachea and Bronchi 

'Pile absence of early symptoms un- 
doubtedly accounts for delay m the diag- 
nosis of carcinoma of the trachea The 
read} accessihiht} of the trachea to direct 
examination should lead to early diag- 
nosis if disease is suspected 

Culp- collected a series of 43v? recorded 
cases of primary tracheal neoiilasnis, .^4 
per cent of which w'ere carcinomata, <uul 
added 2 jiersonal cases The a\ tillable 
tuitojis} statistics indicate the infreiiuency 
ol ])nmary malignancy of the trachea 
The squamous cell variety and adenocar- 
cinoma are equally common There 
seems to be a predominance of males 
affected by this disease, which usually 
originates in the low'er one-third of the 
trachea, particularly on the posterior 
wall Mettistasis occurs early in any of 


the tissues or organs of the body, result- 
ing in a very poor prognosis regardless 
of method of treatment instituted. 

Gebauer" reported a case of osteochon- 
droma of the right lower lobe bronchus 
occurring in a man aged 44 years. Al- 
though there was a history of frequent 
colds, the occurrence of severe hemopty- 
sis for a period of 5 days directed atten- 
tion to the presence of disease of the 



Fig 1 — Di awing of granuloma lound 
partially occluding the lumen of the trachea 
The surface was smooth The point of attach- 
ment w^as anterior ( Clerf and Putney \nn 
Otol Rhinol and l,ai>ngul , Sept, 1938 ) 

chest 1'he tumor almost com|)letel} oc- 
cluded tlie nj^ht lironclius and appeared 
as a hard corrugated mass h'ollo\vnpi> its 
removal In lirouchoscop) theie lias lieen 
jio evidence of recurreiRe 

Carcinoma of the Bronchus — Hie 
largest single senes, 164 cases, of carci- 
noma of the hionchus reported to date is 
that of Stem aiifl Joshu'^ The) note an 
inciease in the numher of cases of liroii- 
chial caicmoma recognized 1)ut Avliether 
i(‘al or apparent is still speciilatne (Jh- 
struction of tlie liionchus with its asso- 
chited ])athol( igical clhinges accounts foi 
the usual s}m])i()ms, and is demonstrated 
roentgenoloj,>]call} most commonly as 
some degree of atelectasis Tt is of in- 
terest to note that of the l04 cases a 
diagnosis w^as established by postmortem 
examination m 100 cases and by bron- 
choscop} with bio])s\ m lait 2 ] c<ises 
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These cases studied either by histologic 
or postmortem examination revealed an 
almost even distribution of cancer cells 
between the squamous, glandular and 
undifferentiated varieties. Since most of 


In a study of 100 consecutive cases of 
carcinoma of the bronchus in which the 
diagnosis was made broncho scopically on 
the basis of biopsy, Ormerod-'’ found that 
m 62 the growth was a squamous cell 



f ij,' ' Rnentj»eii id\ (it t licst showing lowci t ds ot iIk j ij.*!!! Innj.; ohstuud 1)\ dt'iist -ilutdew 

with hfMit and incdiastininn diawti to the (Banin Ann hit M<'d , N()\ , I'MS ) 


the growths originate in the larger and in v38 a nons(|iuin()Us cell c<ii ciiioina. 
bronchi, surgical treatment generally The 2 types were found to occur with 
necessitates total pneumonectomy. The equal frequency in all 3 zones of the lung 
large number of far advanced cases that and to pursue practically the same clinical 
are seen can be given only irradiation course. While the number of cases of 
tlicrap} as a palliative measure. successful lobectomy and pncuuioncctoiuy 
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is increasing, in a large majority of 
Ormerod’s cases the growth was found 
to be too far advanced to permit of the 
employment of these procedures. It was 
therefore found necessary to attempt its 


which can be left in the bronchus for a 
long time and then removed. The advan- 
tage of radon seeds is that they may be 
introduced directly into the tumor in- 
stead of being placed alongside it in the 



j.jy ^ — R<)rnt^»en las nirule (lavs latei sliowinjf lapid tetimi to iioinial ot the light lutig aftci 
1)1 (UK host opu' ieino\<il ot the obstiucting growth (B.iuin ^nn Jnt Med, Nov, 1938 ) 


destruction liy les.s radical measures The 
method which has been largely followed 
by the author is the introduction of radon 
intO' the bronchus. Radon seeds may be 
inserted directly into the tumor or they 
may be applied m some form of container 


bionchial lumen, the} can be distributed 
in distant portions of the growth, and 
they are more hkel} to remain in posi- 
tion. When one considers the type and 
the inaccessibility of the growths in the 
cases reported, the results appear very 
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satisfactory. The average life of the un- 
treated patients was 3% months and that 
of the treated patients 7% months. 

Primary Sarcoma of the Lung — 
This is a very rare tumor. It commonly 
has its origin m peribronchial or interal- 
veolar connective tissue and therefore is 
not often observed as a bronchial tumor 
Stenosis of the bronchus when present 
usually IS compressive in origin. 

The case reported by Baum and 
others*^ exhibited chest signs of obstruc- 
tive atelectasis of the right lower lung 
indicating that there was present obstruc- 
tion of the right bronchus The patient, 
a woman, aged 29 \ears, had been ill 
for 6 weeks. A diagnosis of pneumonia 
and pleurisy had previously been made 
There was fever with cough, slight spu- 
tum. ne\er blood tinged, and sharj) jianis 
in the right chest. Koentgen studies of 
the chest corroborated the clinical diag- 
nosis of obstructive atelectasis (Fig 2) 
\t bronchoscopv there was found soft 
friable jiolvpoid tissue occluding the riglit 
main bioncluis IVacticallv all of the 
tissue was removed with force])s and 
suction There was striking inijirove- 
inent in the chest signs, within 24 
hoiiis after bronchosco]>ic removal of the 
giowth the right lung ai)])eare(l normal 
bv ])lnsical examination and fluorosco])} 

\ roentgen film made 5 days later re- 
vealed a normal chest flog 3) The his- 
tologic diagnosis was s])indle cell sai- 
coma Irradiation therap} has been insti- 
tuted but too little time has elapsed to 
warrant an expression regarding the 
prognosis 

Bronchoscopy in Tuberculosis 

Aarren' and his associates reviewed 
the results of bronchoscopic examination 
m a series of 198 tuberculous patients 
Of the 74 patients found to have tracheo- 
lironchial tuberculosis the majority of 
the lesions existed either as granulation 


tissue or discrete ulceration Other 
forms including cicatricial stenosis, tilcer- 
ostenosis, tuberculomas, and diffuse mu- 
cosal inflammation were noted Local 
treatment seems to have benefited the 
patients and the authors advocate 3 meth- 
ods, namely cauterization of the ulcerat- 
ing or granulating ulcerations, removal 
of tuberculomas and dilatation of the 
stenoses There were 6 deaths recorded 
and these appear to have been due to 
the extent of parenchymal involvement 
rather than the severity of the bronchial 
disease. Fifty-seven cases of tuberculous 
bronchitis or tracheitis were treated. Of 
tins number 34 healed, 10 iirogressed or 
did not im]>rove and 9 .still arc under 
treatment The remaining 4 cases either 
tefiised treatment or were too ill to have 
tieatments continued In their experience 
tuberculous tracbeolironclntis responded 
favorahlv to electrosurgRal and eheinical 
caiiteri/ation There were 31 jiatients m 
wlioin the sputum was ])ositive in s])ite 
of the a])parent control of tlie ])arc‘nch\- 
nitil (liscN'ise IIcMling of the* bronchial 
lesion was follow (‘d l)_v pioin])! s]nitiim 
eonveisiou m 22 out oi the 2() case's 
\\1iilc‘ evidence' of hioiielnal ohstiuc- 
lion constitutes a luajoiitv of the indica- 
tions for bronchoscopv the authors are 
cigieed that benioptvsis uiu'xplainc'd on 
tile liasis of ])eri])hera] U'sions or presc'ncc' 
ol acid-iast bacilli in the sputum <in(l 
variations in the' amount and chanicter 
of the sputum can be considered <is defi- 
nite indications for bronchoscop} 

Several methods of a])])roach for the 
tieatment of tuberculosis of the trachea 
and bronchi have been suggestc‘d bv Ker- 
nan Treatment of ulceration of the 
tracheobronchial tree is directed tow^ards 
prompt healing with the formation of a 
minimum amount of scar tissue To ac- 
complish this, immobilization of the lung 
by pneumothorax and direct treatment 
of the ulcerated area, preferably by the 
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mercury vapor lamp, is recommended 
Tuberculous strictures are either closed 
by coagulation, provided the lung distal 
to the stenosis is dry, or dilatation may 
be used to insure a patent bronchus and 
drainage of the secondary infection. Ob- 
structing tuberculous tumors should be 
removed by coagulation. Tumors may 
be pedunculated, producing obstruction, 
causing a flapping sound during respira- 
tion These are best treated by coagula- 
tion, thus avoiding stripping of the mu- 
cous membrane Tuberculous tumors 
may also produce obstruction to a bron- 
chial orifice with resulting obstructing 
emphysema or obstructive atelectasis It 
is important to be aware of this when 
contemplating pneumothorax therapy, for 
m the presence of obstructive emphysema 
it may not be possible to compress a 
lobe or lobes. 

Reduction of involved ]ym]>h nodes 
may be accomj^lished by roentgen-ray 
therapy; sjiontaneous rupture of a siip- 
jxirating node recjuires aspiration, and 
solid portions necessitate removal as any 
other foreign body Kcrnan also lirings 
up the tpiestion of incision through the 
bronchial vv'all to allow drainage of tulicr- 
culous mediastinal abscesses or removal 
of obstructing mediastinal nodes In 
some cases pneumonectomy must be 
considered 

Davison'^ lias employed an electrocoag- 
ulation current of weak intensity in the 
treatment of tuberculous tracheobron- 
chitis with uniformly good results \ 
total of 8 patients were treated In all 
of these the lesions had been present for 
some tune and exhibited little tendencv 
t(^' heal No harmful effects were noted 
as a result of the bronchoscojiic treat- 
ments, which w^ere carried out at inter- 
vals of 2 to 4 weeks There w^ere no 
laryngeal complications, and no spread 
of the parenchymal lesion was observed 
In each case there was a consistent tend- 


ency for the lesion to heal. Six cases 
are clinically well ; 1 patient still under 
treatment is improving rapidly. Treat- 
ment was discontinued in the remaining 
case because of the patient's extreme 
debility, although there was regression 
of the bronchial lesions under treatment 
In summing up his experience with 
bronchoscopy in tracheobronchial tuber- 
culosis, Myerson^^^ expressed the opinion 
that bronchoscopy is of value principally 
as a diagnostic procedure in tuberculosis 
of the trachea and bronchi. The bron- 
choscopist is able to localize the cause of 
the atelectasis by finding an obstructing 
tuberculoma or fibrotic lesion. He can 
take smears from each bronchial orifice 
to ascertain the lobes from which the 
positive sputum is coming. Except for 
coagulation and cauterization of tubercu- 
lomata and the searing of inactive ulcers, 
there is little of positive value that the 
bronchoscopist can do m these cases. 
Silver nitrate should not be used m solu- 
tions stronger than 5 per cent; 10 per 
cent or stronger has a destructive effect 
vStncturcs cannot be dilated because of 
the t\pe of cicatricial tissue w’hich is pres- 
ent and because of their length The 
average dilator is easily broken by the 
resistance of these firm fibrous stenoses 
In addition the ])ossible jiresence of an 
active lesion in the subepithelial and peri- 
bronchial tissues makes dilatation dan- 
geious Aspiration is of value for the 
removal of secretions wdiich are retained 
be>ond obstructive lesions in the bronchi 
L’nfortunateh this procedure has only 
temporary value, since the secietions re- 
form within a few hours, and bion- 
choscopy at intervals frequent enough to 
kee]) the involved area clear is not prac- 
tical Ultimate healing and recovery de- 
pend more upon the ability of the tissues 
to react and heal than upon the therapy 
employed. 
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Postoperative Complications 

Haight^ 1 considers the employment of 
constant intratracheal suction as essen- 
tial in the prevention and treatment of 
postoperative pulmonary complications. 
Unsuccessful conservative measures to 
facilitate bronchial drainage have been 
followed by either bronchoscopy or aspir- 
ation through an intranasal catheter. 
Ineffectual cough or retention of secre- 
tions are sufficient indications for me- 
chanical bronchial suction. Mention is 
made of the judicious use of drugs, par- 
ticularly narcotics, and the importance of 
posture in the prevention of pulmonary 
complications. 

In a study of the pathogenesis of post- 
operative pulmonary atelectasis, Iglaueri- 
was unable to discover any factors that 
might aid in explaining the occurrence 
of atelectasis after tonsillectuniy under 
local anesthesia in a jiatient observed hy 
him The patient, aged 18, was gi\en 
morphine sulfate, gram (0 01 (iiii ) 
with atropine sulfate piehmiiury to ojjer- 
ation. Local anesthesia was induced with 
procaine hvdrochluride in a 1 per cent 
solution Within 24 hours there was e\i- 
dence of collapse of the lower jiart of tlie 
right lung Use of the bronchoscope vv<is 
resorted to, and 3 cc of nukopuruleiit 
material was remo\ed The patient made 
a complete recovery. Iglauer suggested a 
possible relation between the (xrcurrence 
of atelectasis and posttonsillectoniic ptil- 
monaiy abscess. 


ESOPHAGOSGOPY 
Postcricoidal Carcinoma 

In reporting the occurrence of post- 
cricoidal carcinoma in a woman, aged 54 
years, Johnson^^ emphasized the impor- 
tance of the history in these cases. In his 
case there was dysphagia for more than 
25 years. The patient always had been 


frail and underweight and had been 
treated for anemia over many years. 
There was a history of dental trouble 
and the last teeeth were extracted when 
she was 41 years old. Seven years pre- 
viously a web in the upper esophagus 
was discovered at esophago.scopy. There 



a -RdPiit^t noj^i.nn nf l!u csophaj^us 
httoK tittitniMit slidws almost complete ob- 
stiiKtiori in tilt Io\vt"i tlind ot its lumen 
(Btnedut Nev\ iMigland I Med, Apnl, 

) 

\v(*n‘ fissures at the coituus ol 1k‘i mouth 
«ui(l the ton^iu* was smooth ^riu‘ histoiy 
and the lindint^s e\cliisivt‘ of the ])ost- 
ctxoidal carcinoma are thosc‘ observed in 
lluiunier-V inson syndrome Owint^ to 
the pathologically aliened inncosa this 
syndrome shtjuld be considered as a pre- 
cancerous state. Johnson emphasized the 
importance of recognizing the symptoms 
of dysphagia, hypochromic anemia, atro- 
phic changes of the mucosa of the lips, 
mouth and tongue, Assuring at the angles 
of the mouth, early loss of teeth, frequent 
changes in the nails and splenomegaly 
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as Plummer-Vinson syndrome, a precan- 
cerous state, and the need for prompt 
and appropriate treatment. The predis- 
position of females to this syndrome and 
postcricoidal carcinoma suggest a rela- 
tionship and should emphasize the possi- 
bilities in cancer prevention. 



5 — Ruentgenogram of esophagus after 
eso])hag(jSLopic bouginage shows tiee passage 
t)l Ijanuni tlnough the previouslv stenosed 
hiinen ( Henedut New h'ngland J Med , 

Cicatricial Stenosis 

Attention was directed tO' the develop- 
ment of es()])haj^eal structure c()m]:)lK‘at- 
duodenal ulcer bv Benedict and Da- 
land ddieir patient develojied an acute 
esopha|.>itis 111 the lower one-third of the 
esophagus 5 weeks following gastric re- 
section for duodenal ulcer There was 
an absence of suhsternal paiii and the 
appearances of the esophagus both by 
roentgen examination and esophagoscopy 
suggested that the stenosis followed acute 
esophagitis rather than a peptic ulcer of 
the esophagus (Fig. 4) Esophagoscopic 


bouginage was instituted and dilation 
was secured quite promptly so that the 
patient was able to return to a liquid diet 
and later could swallow soft food. Dila- 
tion has advanced to a point where a 
7 mm. esophagoscope can be passed 
through the stricture ; esophagoscopic di- 
lation IS being continued (Fig. S). 


GASTROSCOPY 

Prior to 1932 gastroscopy was not 
considered to be a particularly safe pro- 
cedure for general diagnostic employment 
and was carried out by a relatively small 
group of workers. The development in 
1932 of a flexible gastroscope whicli 
could be employed with safety and per- 
mitted the examination of practically the 
entire interior of the stomach renewed 
interest in this procedure. Flexible tube 
gastroscopy was introduced into this 
country during 1933 It has gained great 
popularity and now is being employed 
quite generally as a diagnostic aid Tn 
addition there is developing an extensive 
literature on the subject 

Gastroscopy for Diagnosis 

Direct visualization of the stomach 
affords the best means of recognizing 
gastritis In recording their findings 
Gaither and Borland^'’' believe that the 
simplest working classification is that of 
Schindler, with its divisions of superfi- 
cial, atrophic, and hypertrophic forms 
Because of the wide vanet> of changes 
m the gastric mucosa and insufficient 
pathologic control, it has been impossible 
to establish from gastroscopic appear- 
ances criteria by whicli disease entities 
may invariably lie recognized Most gas- 
tritis stomachs show definite activity 
There are evidences of inflammation, 
hypertrophy, ulceration, hemorrhage and 
localized injection This includes the 
superficial and hypertrophic groups. In 
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a sinal! | of ca^cs the lesion 

set Ills iiiactne and atn ►pined, correspond- 
ing to the atrophic form of gastritis. 

The appearances of the jxivStoj^rative 
shnnaclis w(‘re all definitely congested; 
the nirrst marked cases of atrophy were 
ol>ser\ed in |>ernicious anemia 
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hiitit \ i''Uah/al loll ol i1k interior ol 
iht -loiiiaeli lonn-- an adjuiKl in <li«ig- 
Mti^iv and \lo( iseh and ‘^nell*** point out 
II- \aliu v\licn etMiihiikd Ultit cIiiikmI 
.•nd Ok met n hikhne-< t i«isli om‘o])\ 
-liituld Ik utilize d when there is aii\ <lis- 
iM|.aiu\ 111 the loiitine studies, when 
nKiiieui lind]n< 4 s deiiionstiaU* a lesion 
lilt natuie <jt which is not ap]>arent, or if 
Kk iiletiiolo^ic e\annnations cannot ex- 
]»lani tilt* persistence of potstojKmative 
sMiiptoins Likewise, the progress of 
gastric lesions under a medical regimen 
can he closely followed. Clinical interest 
in all forms of gastritis has been stimu- 
lated by the frequency with which this 


condition is found gastroscopically. While 
the diagnosis of moderately advanced 
carcinoma usually can be made by roent- 
gen examination there may be dif¥iciilty 
in the early stages. In this type of case 
gastroscopy is of definite value in estab- 
lishing the nature of the lesion and also 
in giving information regarding its oper- 
ability While the endoscopic appear- 
ances of carcinoma vary, they usually are 
sufficiently characteristic and can hardl\ 
be mistaken for a benign ulcer or one of 
the rare benign tumors of the stomach. 

Although It has long been recognized 
that hemorrhage may occur with gastritis, 
the more general employment of gastro- 
scr)])ic examination in cases of this con- 
dition has re\calcd that gastritis is an 
]m])ortant c«'iuse of gastric bleeding Ben- 
edict^" Used the gastroscope m a studv 
of 20 cases of acute or chronic gastritis 
associated with hemorrhage The onl\ 
demoiistnihle and the most jirohablc^ 
source of lileeding in tliese cases v\as the 
suiierficuil or h\])ertio]>hic gastritis ])res- 
eiit, often with one or more erosions in 
the gastnc nuicos.i \n ini])ortaiit etio- 
logic l.ictor ni iihissivc* hk^eding fioni gas- 
tiitis Is the excessive use of alcohol In 
I’eiuslict’s opinion <i carving (legrc‘e of 
hlecxling from chronic superlicial or 
li_v pertro]>hic gastritis ma> occur in the 
absence of othc*i deinonsti able changes 
in the gastrointestinal tract ( jUstroscopic 
examination is indispensalile for th(‘ accu- 
rate diagnosis of gastritis aiul the recog- 
nition of erosions 

According to C arew and Mvisaker^"' 
English medical literature contains no 
gastrosco])ic descrqition of gastric syph- 
ilis of the liiiitis plastica or leather bottle 
type. They reported the case of a man, 
aged 64 years, without gastric symptoms 
whose complaints were weight loss and 
pains in the lower extremities. Serologic 
reactions for syphilis were strongly posi- 
tive. Gastric analyses showed decreased 
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01 absent acid content. A diagnosis of 
linitis plastica was made on the roentgen- 
ray examination of the gastrointestinal 
tract. 

At gastroscopy the lumen of the stom- 
ach appeared to be contracted The nor- 
mal anatomical landmarks and all normal 
folds and rugations were effaced and 
were replaced by broad, thick folds and 
indentatioais. The p}loric opening was of 
irregular shape, tending to be slit-like 
and partly open. The antrum appeared 
as a stiff, almost tubular structure, irreg- 
ularly creased and indented and pinkish 
m color (Fig 6) Under appropriate 
antiluetic treatment there was ])rogres- 
sive restoration to tiie normal gastric 
appearances (Fig. 7). 

Chevallier and Moutier^’’ found gas- 
troscopic examination an invaluable aid 
in the diagnosis of anemias The\ agreed 
with Schindler and his associates with 
regard tO' its use in disco\ering new le- 
sions A color relationship exists between 
certain changes in the blood and altera- 
tions in the gastric imicosa These 
changes are distinctl} dit'fereut m li\])o- 
chiomic anemia and in the anemias nf 
the ])erniciuns t\pe W lierea^- in h_\po- 
chioinic anemia one finds onl> slight 
(lift Use atrophv , in the pernicious anemias 
the atropln is more marked and more 
generalized and l>earl\ pUutues can l)e 
seen These changes are so clear that it 
(me makes a gastrosC(*)pic examination on 
a subject presenting an} digestne dis- 
turhances, u suj)plements (jther examin- 
ations in detecting associated diseases <>\ 
the blood. ( lastroscojiic exaininatKHi eii- 
idiles one to deterniiiie the alteration of 
the gastric lesions associated with the 
anemias, by demonstrating the initial 
step Gastroscopic examination show’s 
that repair of the mucous membrane is 
possible ; the alteration of the blood pic- 
ture and the repair of the mucous mem- 
brane go hand in hand. Wdiile the hemo- 


gram of a patient with pernicious anemia 
shows Inperchromia in the l)eginnnig, 
h}p(x:hrf)nna frequently develops under 
the influence of li\er therapy. One sees 
the muc<Mis membrane lose its ix;arly 
color ancl the atn^pln becomes that of 
the common tyi>e seen m hv]x>chr()mic 



Fi} 4 7 — nastresLopK appearances of syphi- 
lis (»f the stt.nauh atttr treatment ( Carev 
an«I \l\isak(.r \nn Int Med, Oct. ) 

*ineniia Stiid\ (»f the* nnKos<i <illows one 
to see a veritable rebirth (d the ei)ithelium 
and d rc -formatK »n (»f \illi h'he re-torin<i- 
tion <»f the villi is cUmiIv sIk.wh b} small 
led dots, like the Up ol a gloved tingei, 
seen at lejieated intervids 'i hese dot^ 
must represent tortimus and dilated ca])d- 
laries in the nevvh forint^fl villi 

hhidoscopic examnuitioii als<t allows 
one to gite a ]>i( (gnosis on the* degiee 
of re])air of the inueosa, regaulless ot the 
.ij)])arent genei al C((iiditioii <(t the ]>atient 
( uistniscopic examiiMtion is lulpful in 
diagnosing ((ther diseaNes of the 1»lo<(d 
It allowed the authors to disccivei an 
autonunne gastric purpura ( iastroscopit 
studies carried (dit simultaneoush with 
hemologic studies permitted the fitting of 
the condition of the stiniiach into the gen- 
eral pathologic changes (d the anemias. 
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These studies suggest that, in spite of the 
importance of the stomach in pathologic 
changes in diseases of the blood, the con- 
dition of the stomach is not the cause of 
certain of these diseases ; rather, the 
stomach is affected to the same extent as 
tlie blood by a general morbid factor. 
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BLADDER 

P> uria 

Nit Ht<iiiii(nt of pMuiri witli /nan- 

delic acid I)\ P Suininci- 

Mt .tiifl \ lintwn^ iJiinng llu* la^t 

1/ Jiinufli-. in\( '^ti^Mtoi s tu-ated ^2 

‘.iM. ot inkction ni tlio nnnai} tiatt 
Uitii oi <iinnioimiin ^alt <4* 

Ji! indt 1 r acid ‘ >f these, 31 cases were 
atiCa jwuria and 21 were persistent 
pMiria lilt ortianisiiis jnesent in the 
mint wtu Bacillus eoli, except m 0 
^aM- 111 whuh the\ weie IBkilliis jiara- 
u*!i 2 t<i>es 111 wliuh tlie\ wcie Staplu- 
louHcus aineiis and m 2 cases dvsenteiw, 
1 of which was a Bacillus ilexneri Nut 
1 tif these organisms was resistant to 
treatment Of the 40 patients treated 
with sodium niandelate and ammonium 
chloride the urine of 50 per cent was 
free of pus and bacteria in from 1 to 7 
days after the reaction of the urine was 


moie acid than a />H of 5 8 In 38 pci 
cent, stenie iiriiK^ was obtained in from 
8 to 34 d<i\s. while in 12 per cent there 
was no response to trfv'itinent Of the 
12 ])atieiits treatt‘d with ammonuim 
inandeLite, n 8 ])ei cc‘nt U‘s])onrled to the 
drug within 7 da}s, while 42 per cent 
refjuiied timn 0 to 28 fhu s The pa- 
tients with acute ])\uria resjiinided to 
trccitmcnt more quickh than did the per- 
sistent group Twent\ cases W'ere oh- 
serxed for from 1 to 16 months There 
w*as a lecurreiKe of the p\ uria in 4 cases, 
and of liacilluna in 3 cases In 13 cases 
tlieie was no recurrence of cithei the 
hacillurui or the pyuna. 

Urinary Tract Infections 

E Schnohr and C. Johansen^ used 
calcium mandelate in the treatment of 
60 patients with infections of the urinary 
tract. The dose was 12 Gm. daily and 
the amount of fluid ingested was limited 



GYNECOLOGY 


911 


to 1 liter daily. In 39 cases the urine 
became sterile, in 31 after a week or 
less, m 5 after from 9 to 13 days, in 3 
after 20, 25 and 65 days respectively. 
In 13 cases the subjective symptoms 
disappeared although the urine did not 
become sterile. The treatment was with- 
out effect m 8 cases (6 with complicating 
disorders, 1 with a history of uretero- 
tomy, 1 in a pregnant woman given only 
2 days’ treatment). The urine became 
sterile in 7 of 20 patients in whom the 
infection was a complication m a grave 
disorder of the urinary tract and in 8 of 
13 cases with milder complications The 
bacillary infection was eliminated in 34 
of 47 cases with B coh infections, in 

2 of 9 cases with B proteus infection 
and in some cases with infection with 
staphylococci, gram-positive cocci and 
hemol>tic streptococci. 

In most cases the pH in the urine was 
reduced to between 4 8 and 5 3 As a 
rule the urine did not become sterile 
until the /’H was 5 3 or less, it was 
never sterile when the pH was over 5 5 
In 6 eases in which the /’ll remained 
between 6 and 8 the addition of from 

3 to 0 Gin of ammonium chloride 

dailv brought the pH to about 5 in 4 
and the urine hecaine sterile in 2 ]\\~ 

cept for a transitory hematuria in 1 
instance, treatment with calcium mande- 
late caused no injurious effect on tlie 
kidneys, although the renal function was 
unpaired in several cases < )nl\ 2 pa- 
tients were unable to take the granulate 
because of gastric s\inptoins Occasion- 
ally nausea occurred after some davs’ 
treatment and in 2 cases there was 
nausea during the first davs 

Urinary Antiseptics — A discussion 
of local urinary antiseptics is presented 
by H. W. E. Walther.^ The substances 
used in local antiseptic treatment of the 
urinary tract fall, in a general w^ay, into 
groups of (a) mercurials, (b) silver 


salts, inorganic and organic, (c) dye 
therapy and (d) chemotherapy, al- 
though the meml>ers of these groups 
overlap at some points. In addition, and 
not falling precisely into any 1 of the 
groups, there are such time-honored 
remedies as potassium permanganate, 
boric acid, phenol, cresol, trinitra- 
phenol (picric acid) and various other 
more or less wddely used drugs. 

AcriHavine (U. S. P.) — Neutral 
acriflavme is a popular drug now in 
common use. \\1ien properly diluted it 
is not irritating, and m selected cases 
its use has given extremely satisfactory 
results. If used in tun strong concen- 
tration It readily incites stricture, owing 
to chemical inflammation of the tissues. 
It is cecepti\e, and many patients will 
not tolerate it. Too long continued or 
too frequent use is also to be avoided. 
One injection a day is all that should 
be risked. 

Mercurochrome ( N. X. R.) — This 
dve has been decidedly popular for a 
good many years as a urinary antiseptic 
for local Use. Jf administered in low 
dilution not m(»re than once a dav for 
not more than 3 davs in succession it is 
not irritating. 

Gentian Violet Medicinal 

I X X R ) — This is I of the rosaniline 
dve'^, with low toxicitv for the tissues 
and excellent capacitv for penetration. 
Its relativ'e harmlessness has been proved 
bv the observ’ation that tissue cultures 
are imt injured b_v cuncentratiuiis that 
arrest bacterial growth It is particu- 
larly successful in anteri(n* urethral in- 
fections f)f a iKnispecific nature. 

Potassium Permanganate (ESP.) 
— This most common of all antiseptic 
astringents acts directlv un the gono- 
coccus. It has in addition an indirect 
action by causing edema of the mucosa 
of the urethra, which helps to destroy 
the organism. In the presence of organic 
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material, potassium permanganate is 
rapidly reduced to inactive manganese 
dioxide, setting free nascent oxygen. It 
is during this process that the gono- 
coccidal action occurs. It should be used 
as hot as the tissues can bear. 

Boric Acid (U. S, P.) — Although in 
reality not germicidal, boric acid is such 
an admirable cleanser that no discussion 
of this kind would be complete without 
including it The absence of all toxic 
eflFect makes it an ideal irrigating fluid 
where bulk is desirable for cleansing or 
distention 

Silver Nitrate (U. S. P.) — The in- 
organic salts of silver, of which silver 
nitrate is the best known and most usc- 
fuk form resistant precipitates with pro- 
teins, so that their local action is easih 
controlled The antisejitic effect of silver 
nitrate is high, its tuxicit} low In the 
presence of the tissues of the body, silver 
surpasses mercuiw, since its protein com- 
])ounds, as well as the colloidal oxides 
and metallic siher, liberate a small 
amount of silver ions The antisejitK 
action of silver nitrate goes (luite deep, 
since It forms easiK soluble doiihle salts 
of silver alhuinmates and sodium chlo- 
ride m the lissu(‘s Its (.aiistic and 
astringent action ma_v he stop])e(l with 
sodium chloride It acts on the urethra 
h\ liberating nitric acid and coagulating 
<ill)umm It also exerts an indirect inffu- 
(*iKe m stimulating the mucous mem- 
hnmes wlierever it is introduced into 
tlu‘ urmatw tract \ reaction is neces- 
sarv m the form of slight burning This 
irritant character contraindicates its use 
m sonu‘ cases but increases its value m 
otheis If any chlorides are present m 
the iiniie, it is immediately precipitated 
m the form of inactive silver chloride. 
This makes its action on the urinary 
tract only momentary. It should there- 
fore be reserved for cases m which an 
irritative or caustic effect is desired. 


Strong Protein Silver (U. S. P.) — - 
These proteinates have the lowest per- 
centage of silver (from 7 to 8.5 per 
cent), but in solutions this becomes 
largely ionized, so that they have the 
strongest bacteriostatic effect but are 
also distinctly irritant, though far below 
silver nitrate in this respect. The irri- 
tant effect of this preparation, originally 
introduced under the name of protargol, 
IS about one-tenth that of silver nitrate, 
confirming the fact that nearly all the 
silv^er is ionized All these colloidal silver 
preparations consist of finely divided 
metallic silver m colloidal suspension 
with a i^rotective colloid of some al- 
buminoid substance to maintain the 
suspension They apparently do not pene- 
trate deeply but have a definite antiseptic 
v^alue on mucous membranes 

Mild Protein Silver (U S. P.) — 
W’lth slight variations this group con- 
tains such pre])arations as argyrol, neo- 
silvol and other colloidal compounds of 
silver oxide and a protein deriv^ative. It 
differs from strong protein silver in 
being entirel} nomrntant It is also less 
active an antiseptic but more soothing 
The high specific gravitv of its solutions 
facilitates their spreading, enabling them 
to act as detergents for the removal of 
pus and secretions 

Urethritis in the Female — In gon- 
orrheal urethritis the remedies are ap- 
plied l)y swablimg instead of by injec- 
tions and are used in greater strength, 
from 1 to 10 per cent strong protein 
silver or from 0.5 to 2 per cent silver 
nitrate every second or third day 
Potassium permanganate douches are 
given 

Noui^pccific urethritis in women is 
usually called cystitis, since the infec- 
tion is bound to reach the bladder. The 
cause of this condition is nearly always 
traumatic. Instillations of mild protein 
silver from 5 to 10 per cent or of 



GYNECOLOGY 


913 


strong protein silver from 1 to 2 per 
cent afford some relief , mercurochrome 
from 0,25 to 1 per cent is also used here. 
Topical applications of silver nitrate 
from 5 to 75 per cent through the endo- 
scope, although painful, serve to open 
up the ducts and allow the pent-up 
secretions to come away. They should 
not be repeated too often, however. 
Careful examination in these cases re- 
veals that the primary inflammation is 
in the small posterior urethral glands 
Instillations of mild protein silver from 
10 to 50 per cent have also been found 
beneficial. 

Ill the most acute stage of cystitis, no 
local treatment is undertaken A little 
later treatment with instillations of mild 
protein silver may be begun, from 25 
to 50 per cent of the mild or from 1 to 
2 per cent of the strong Before instilla- 
tion the bladder should be completely 
emptied by voiding, then irrigated with 
plain sterile water, hot boric acid solu- 
tion or physiologic solution of sodium 
chloride Another useful instillation is 
mercurochrome 1 100, left m the bladder 
as long as tolerated 

Bladder irrigations, also begun a little 
later, and jireceded by lavage with boric 
acid or sterile water, mav be done with 
any of the following Silver nitrate, 
1 10,000 to 1:5000; potassium per- 
manganate, 1 (SOOO , acnflcu me, 1.8000. 

Since silver nitrate is an irritant, its 
use should he ])recede(l by as well as 
followed with application of a surface 
anesthetic such as metycame. Such irri- 
gations are useful in acute c\stitis, pro- 
vided there are no stones of malignant 
growths. The dyes may sometimes .safelv 
remain in the bladder for 2 or 3 hours 
If the inflammation is due to some con- 
dition producing stasis, such as a stone 
or a tumor, local treatment will not 
correct it Silver nitrate will sometimes 
clear up cystitis so effectively that its 


action appears almost to be specific. 
Since in the strength used ( 1 : 10,000 } 
it is not an antiseptic, any action it 
exerts must be due to some reaction 
within the mucous membrane. 

Nonspecific cystitis without renal or 
urethral involvement responds well to 
daily instillation of mercurochrome from 
0.5 to 1 per cent, especially m the 
female. In gram-positive infections of 
the bladder, irrigations of gentian violet 
from 1 . 10,000 to 1 . 5000 or instilla- 
tions of 1 per cent or more have a 
specific effect on the staphylococcus and 
certain other types of local infection. 

In chronic cystitis the usual treatment 
IS distention irrigation with silver 
nitrate from 1 : 10,000 to 1 . 1000, after 
the bladder has been washed with a 
2 per cent boric acid solution or distilled 
w’ater; also instillation every other day 
of from 1 to 2 per cent silver nitrate, 
if not too painful. Otherwise, one of the 
silver proteins may be used. Potassium 
permanganate irrigations 1:8000, 
used hot, are frequently beneficial. Mild 
ju'otein siher from 10 to 15 per cent or 
strong protein silver from 0 25 to 2 per 
cent as an irrigation is widely employed 
S(nne urologists still make use of mer- 
cury bichloride 1 30,000 for irrigation 
of the bladder Mercurochrome 0 25 
per cent and acridavine from 1 10,000 
to 1 . 3000 are all used, and all give good 
results as irrigations in pnq^eiiy selected 
cases, 1 8000 acnflavme dilutions ha\e 
been found effective m bladder condi- 
tions secondary not only to acute gono- 
coccic urethritis but also to nonspecific 
urethritis 


CERVIX UTERI 
Carcinoma 

N F. Miller and C. E Folsome'* 
pessimistically question wdiether radium 
is a cure-all for the very early case of 
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cervical malignancy. In advanced can- 
cers of the cervix, radium, they agree, 
holds a place of undisputed supremacy. 
Through its proper use countless doomed 
women are granted years of life Among 
this group there is little reason for ques- 
tioning its value. It is to the minority, 
the small group of early, favorable cases, 
that their question applies. With the 
8-, 10-, and IS-year follow-up reports 
of the pioneers m this field comes the 
growing suspicion that what is good for 
the last case is not necessarily good for 
the early case. The revelation that early 
cases treated by radiation when followed 
over a decade or more continue to show 
a progressive death rate from cancer can- 
not be viewed without concern. Among 
this early group there exists at least 1 
other method of treatment. Perhaps the 
swing from surgery to radium and x-ray 
has been too complete for the good of 
all concerned. Unless prolonged follow- 
up study of early case treated by means 
of radiation can show permanency of 
cure equaling that of surgery, it would 
appear that, for these early cases, a re- 
turn to surgery of adequate character 
is higlil} desirable. 

K. H. Martzloff** discusses his expen- 
(‘uce for the past 7^^ years with the 
('olposcope and the iodine test in the 
lecognition of incipient cancer. The 
iodine test is not specific for cancer 
or for areas of so-called probable begin- 
ning cancer. Schiller originally pointed 
out some of the pitfalls in this test but 
felt that nonstaining areas are often 
though not always cancerous. According 
to Alartzloff’s experience the overwhelm- 
ing majority of unstained areas, includ- 
ing areas of leukoplakia, show no histo- 
logic evidence suggestive of probable 
beginning cancer. Small epithelial gland 
plugs, vermilion areas, a proportion of 
superficially situated nabothian follicle 
cysts, areas of epthelial loss, either when 


superficial or, if complete, apparently 
when fibrin covers the base of the ulcer, 
epithelium involved in an underlying in- 
flammatory process and particles of ad- 
herent inspissated secretion, together 
with other unexplained areas, fail to stain 
with the iodine. It follows that if areas 
that do not stain with iodine are not 
interpreted with due reserve they lead 
to endless confusion and alarm for the 
physician and unnecessary biopsy, cervi- 
cal tinkering and hysena for the patient. 

The colposcope, since it facilitates 
visual observation of the cervix uteri, 
would naturally appear to answer a need. 
However, it has several drawbacks which 
probably will prevent its general adop- 
tion. These include the expense of the 
instrument, the time necessary to make 
a careful study and the need of extended 
experience to interpret correctly what 
one sees. The need of extended experi- 
ence makes it necessary for the clinician 
to use the instrument regularly and to 
correlate the colposcopic appearance of 
the cervix with the histologic picture 
of the area in question This requires 
frequent biopsies and study of the tissue 
by the clinician himself The obtaining 
of tissue for biopsy takes the method 
out of the realm of simple office pro- 
cedure An adequate specimen for biopsy 
is probably worse than none, for it fre- 
quently makes it impossible for the 
pathologist to arrive at a correct inter- 
pretation. So far, the author has dis- 
covered with it neither areas of unmis- 
takable probable beginning cancer nor 
any small cancerous ulcers (established 
cancer) which he could not detect with 
the unaided eye on careful methodical 
examination. It is important to appreci- 
ate fully that the gross appearance of the 
small lesion of early established cancer 
is not sufficiently characteristic to permit 
its differentiation from other nonmalig- 
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nant lesions solely on the basis of its 
appearance through the colposcope. 

Malignancy and Radiosensitivity^ — 
The radiosensitivity of carcinoma of the 
cervix is a relative feature, important in 
the therapy of this disease according to 
H. H. Bowing and R. E. Fricke.® The 
radium technic employed at the clinic in 
the treatment of carcinoma of the uterine 
cervix may be defined as an intensive, 
multiple or broken-dose method. This 
procedure is orderly, flexible and effec- 
tive. The radium therapist should have 
at his disposal an assortment of appli- 
cators such as universal tubes, various 
needles and gold (radon) seeds. The 
treatment factors, that is, the amount of 
radium, the filtration and the distance 
as a rule should remain constant, while 
the time of application and the interval 
between applications should be varied to 
meet the needs of the patient. Nearly 
all patients are placed in the knee-che-'*- 
position in order to permit careful in 
spection and the introduction of appli- 
cators without trauma The intervals are 
necessary to determine the radiosensi- 
tivity of the treated lesion. In cases in 
which such complications as tumor 
necrosis, local cellulitis, ulceration of 
the vaginal walls that is indicative of 
liotential fistulas, or myometritis are 
present the intervals permit the proper 
institution of active measures to combat 
these serious, if not dangerous, condi- 
tions. In the final part of the course, the 
treatments are applied more rapidly. 
The radium thera]iy is followed by a 
course of so-called high voltage roentgen 
therapy 

If carcinoma of the uterine cervix and 
the associated inflammatory and degen- 
erative process are effectively treated 
with radium and supportive measures, 
the result of treatment is prompt and 
its duration is evidenced by the per- 
centage of 3-year cures. An attempt has 


been made to use the late results as an 
index of the radiosensitivity of the lesion. 
Patients possess many potentialities 
which affect the results of irradiation. 
The immediate result is influenced defi- 
nitely by the extent of the malignant 
process. The age and general health of 
the patient, the equipment and the skill 
and experience of the therapeutic radi- 
ologist have a definite influence on the 
late result. The best results are obtained 
in cases in which the treatment is classed 
as complete at the first session. How- 
ever, subsequent treatment may produce 
relief that will last for years. The initial 
course of radium treatment requiring 2, 
3 or more weeks is necessary before one 
can evaluate the immediate results and 
determine the radiosensitivity of the 
lesion. An interval of 3 months should 
elapse before one attempts to evaluate 
the late results. 

At the Memorial Hospital, Healy 
reports 3500 cases of cancer of the cer- 
vix uteri, and is impressed by the ad- 
vantages of giving x-ray therapy with 
tlie high voltage x-ray apparatus, 200 
kilovolts, before radium is used The 
technic of radium therapy has improved 
with the passing of the years Of the 
patients treated in the early years by 
Bowing and Fncke, 14.4 per cent lived 
3 \ ears, but of the patients treated in the 
last 5 years of this study 42.7 per cent 
lived 3 years Evidently the improve- 
ment in technic favored or enhanced 
radiosensitivity' Adequate radium ther- 
apy IS not possible in all cases, and as a 
result patients do not all obtain the same 
response. In this study 565 traced pa- 
tients received a complete radium treat- 
ment and 52 9 per cent of these patients 
lived 3 years. Only a limited radium 
treatment was possible in 739 of the 
cases in which the patients could be 
traced; 21.4 per cent of the patients 
lived 3 years. Evidently the adequacy 
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of treatment influences the radiosensitiv- 
ity. The results according to age group- 
ings are of great interest. Of the 458 
traced patients who were between the 
ages of 40 and 49 years, 316 per cent 
lived 3 years; and of the 416 traced 
patients between 50 and 59 years of age 
38 5 per cent lived 3 years. Evidently 
the older patients survive longer than 
do younger patients or radiosensitivity 
IS influenced by the age of the patient. 

Conization of the Cervix 

The 899 electrosurgical conizations of 
the cervix performed at the University 
of INIichigan Hospital during the last 4 
years are discussed by N F. Miller 
and O. E, ToddF The patient is hos- 
pitalized for 3 or 4 days Wlien the cut- 
ting current is properly coinbiiied with 
coagulation, the operation becomes a 
liloodless procedure and in this respect 
is in striking contrast to most cervical 
amputations, jiarticularly the Stunndorf 
o])eration It takes about 6 weeks for 
c<)ni])lete cpithelization to occur follow- 
ing coni/ation Stricture is jirevented 
In ])Iac]ng an iodoform wick in the cervi- 
cal canal at the tune of operation m all 
patients except tliosc who are to have 
a subtotal hysterectoinv This wick is 
removed on the tliird day and the pa- 
tient is discharged with instructions to 
take a dail} cleansing douche and report 
twice a week foi check-u]) examination. 
\t this time the cervix is painted with 
an antiseptic, and a sterile sound or a 
hemostat is passed into the canal This 
jmocedure is repeated at intervals of 2 
weeks until epithehzation is complete 

'Fhe authors believe that conization is 
indicated in (a) the correction of minor 
cervical disease and the prevention of 
remote complications of the cervix, in 
patients for whom subtotal hysterectomy 
is planned, (b) the eradication of deep- 
seated, chronic infections of the cervical 


canal m older w^omen, (c) for any con- 
dition of the cervix for which the 
Stunndorf operation is indicated, (d) 
for obtaining adequate biopsy material 
in cases in which original biopsy ma- 
terial presented cytologic abnormalities 
strongly suggesting neoplastic change, 
and (e) as a substitute for older methods 
of trachelorrhaphy in most women, but 
especially in elderly women 

No serious immediate complication oc- 
curred 111 any of the 899 conizations 
During the first few days there is little 
discharge and no discomfort l)ut on the 
third or fourth day the discharge l)e- 
cunies profuse and is often liloody Nor- 
mally this serosangiimeous or bloody 
discharge ])ersists for 2 weeks, after 
which it greidually decreases Nhiginal 
cleansing douches are essential during 
this ])enod of healing Ultimate healing 
with c()m])lele ei)itheli/atu)n renders the 
cervix clean and normal in a])])earance 
In a few patients small ureas of de- 
laved e])itheh7citi()n are noted In these, 
healing mav be hastened In the use of 
the line nasal tip cautc^iw. \s stnetures 
do occur (()4() positive and 2 51 pei 
cent ])i()hal)lc‘), some of them seveuc 
this warrants eare in the selection of 
patients for conization and car(‘ful ob- 
servation afterward 

Leukoplakia, Leukokeratosis 
and Carcinoma 

vSchiller'"' em])hasi/es the fact that 
the term leukoidakia does not desenbe 
a definite and specific disease and that 
it presents neither a definite clinical en- 
tity, nor a wc‘Il-defined pathologic, ana- 
tomic, or histologic picture The vvoid 
‘leukoplakia” dues nothing but convev 
the optic impression which the examiner 
gets either with the naked eye, or by 
means of a colposcopic examination ; it 
describes a bright white patch How^ever, 
various changes of the mucous mem- 
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branes lead to the formation of similar 
white patches It is impossible to de- 
termine with the naked eye, or even with 
magnifying instruments, the type of path- 
ologic changes which underlie the leuko- 
plakia. 

We still know very little about the 
precursors of portion carcinoma Accord- 
ing to the authors’ investigations, neither 
erosions nor inflammations form a basis 
for the development of carcinoma, but 
even the leukokeratosis and the abnormal 
proliferation need not be regarded as 
precursors of portion carcinoma. 


CONTRACEPTION 

L. Dewees and G W. Beebe^ report 
on their experience over the past 12 
years wnth contraception m private prac- 
tice. A total of 884 white patients were 
investigated Ninety-four per cent have 
lieen taught the diaphragm and jelly 
method Analysis of the experience of 
tlic 662 patients wlio have been followed 
up indicates that: 

1 'riio acceptance rate of the dia- 
phragm and jelly metliod was 83 per 
cent— high enough to ju.stify its routine 
jirescription in private practice and low 
enough to illustrate the need for other 
lirescnjitions to a significant iniiionty 

I'he thance of unplanned pregnancy, 
while relying wholly or partly on dia- 
lihragiu and jelly, may be stated as 6 
pregnancies per 100 woman-years of ex- 
posure for this groti]) This rate repre- 
sents a reduction of from 93 to 96 per 
tent in the risk of pregnancy incurred 
by women habitually j'lracticing no con- 
traception 

I falf of the 86 unplanned pregnancies 
followed errors or omissions that might 
account for conception 

The successful use of diaphragm and 
jelly did not retard conception after the 
method had been set aside for planned 


conception. The time required for con- 
ception was reported for 136 of the 167 
pregnancies known to have been planned. 
Half were conceived within 1 month and 
three-fourths within 3 months. 


ENDOMETRIOSIS 

Treatment — D. DougaB^ discusses 
the problem of the treatment of endo- 
metriosis. When the lesions are ex- 
tensive, this must be radical and either 
surgical or radiologic. Dougal has very 
little experience with radiologic treat- 
ment and prefers to remove the uterus, 
preferabl}' by total hysterectomy to- 
gether with both appendages. It is 
necessary and, in fact, dangerous to dis- 
sect out growths from the bowel wall, 
as these will retrogress after the ovaries 
have been removed. 

In less severe cases and particularly 
111 younger women, treatment should, if 
possible, be conservative, but it must be 
realized that this may only relieve the 
symptoms for a time and have to be fol- 
lowed at a later date by a more radical 
operation 

It .should be jxi.ssible to reduce the 
incidence of external endometriosis by 
treating conditions such as subiiivolu- 
tion, backward displacements of the 
uterus, and uterine fibroids, which may 
predis])ose to retrograde menstruation, 
and by carrying out the various intra- 
uterine diagnostic and operative pro- 
cedures at a time and m a manner lea.st 
likely to drive fragments of endometrium 
into and through the fallopian tubes 

An interesting phase pointed out by 
the author is that the present-day custom 
of advising girls to lead a normal and 
active life during the menstrual period 
is open to objection for the same reasons, 
and it is quite possible that some of the 
pelvic endometriosis met with today is 
due to woman’s emancipation and her 
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determination to ignore or minimize the 
handicap of the menstrual function. 

Dougal doubts if shelling out of so- 
called tarry cysts of the ovary is ever 
possible, as a true endometriosis eats 
away the substance of the ovary and can- 
not be enucleated. 

Conservative treatment of this kind is 
only possible if a correct diagnosis is 
made early in the course of the disease, 
and this necessitates a proper apprecia- 
tion of the importance of such symptoms 
as acquired or increasing dysmenorrhea, 
particularly if associated with menstrual 
irregularity, pain in the vagina or on 
defecation, and high dyspareunia. 

Recognition of the characteristic physi- 
cal signs is equally important, and the 
earliest of these is either some diminished 
mobility or some asymmetry of the 
uterus. The presence of a nodular swell- 
ing behind the cervix is usually con- 
clusive evidence of endometriosis in that 
'situation, but occasionally small fibroids 
adherent in the ])ouch of Douglas may 
confuse the diagnosis. 

Dysmenorrhea or dyspareunia of re- 
cent origin should always arouse a sus- 
picion of endometriosis, and m the 
absence of well-marked physical signs 
be sufficient to warrant a careful exam- 
ination under anesthesia or even an ex- 
ploratory abdominal operation 

A clinical and surgical review of this 
subject IS presented by V S. Coiinsel- 
ler.^® Endometriosis is an extremely 
important disease of young women, and 
its most predominant symptom is dys- 
menorrhea of an acquired or progressive 
type. Vesical and rectal pm superim- 
posed on dysmenorrhea is almost always 
diagnostic. Diffuse pelvic soreness, 
brought about by walking or jarring of 
the pelvis in any way, is also suggestive. 

It is definitely established that the 
syndrome produced by endometriosis is 
dependent on ovarian function. A rather 


general rule can therefore be stated that 
removal of ovarian function will cause 
these lesions to become quiescent and in 
some instances to disappear. A few ex- 
ceptions might be made, however, in the 
case of adenomyomas of the uterus fol- 
lowing the menopause. Other factors 
producing activity of such adenomyomas 
may be accounted for by malignant 
ovarian tissue. 

Since m most cases endometriosis oc- 
curs during the reproductive period, con- 
servative surgical principles with regard 
to preservation of either the menstrual 
or reproductive function, or both, must 
be employed. Counseller believes that 
the upper age limit for conservative pro- 
cedures IS between 37 and 40 years 
However, the extent of the lesions and 
their location are of more importance in 
selecting the type of operation perhaps 
than is tlie age of the ])atient For ex- 
ample, if a ])atient at the age of 30 has 
a dififiise endometriosis involving the 
sigmoid, both adnexa and the uterus, she 
will be better off if a radical operation 
K performed 

It has been his observation that when 
it IS necessarv to peiforiii ladical hys- 
terectomy for endometriosis before the 
menopause, the jxitients do not experi- 
ence the severe menopdiisal symptoms 
that those patients do who undergo a 
similar operation for conditions other 
than endometriosis. 

Conservative methods carry a more 
favorable prognosis when lesions are 
confined to the adnexa on one side and 
to a few serosal implants which can be 
easily excised. In younger patients with 
a longer history of dysmenorrhea and 
in whom endometriosis is encountered 
at operation he has in addition to con- 
servative treatment performed presacral 
resection with the idea in mind that if 
there were recurrences the patients might 
not experience the dysmenorrhea which 
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was the original predominating symptom. 
By this means such patients might carry 
on in comparative comfort until later in 
life or until further symptoms justified 
destruction of ovarian function by surgi- 
cal means or by irradiation. 

In his combined series of 884 cases, 
162 patients were treated by conserva- 
tive procedures, 701 by radical pro- 
cedures, and a few by radium and roent- 
gen rays. When the lesions were diffuse, 
and particularly when there was con- 
siderable fixation of the lower uterine 
segment, even though the adnexa were 
not extensively involved, it was his 
opinion that the risk of recurrence fol- 
lowing any conservative procedure was 
too great. Those patients who had in- 
volvement of the rectovaginal septum 
were treated in the great majority of 
instances by radium, because the surgical 
risk of excising this particular lesion is 
too high when it is considered that such 
patients can be treated satisfactorily by 
destroying ovarian function by radium 
Of the total of 162 conservative surgi- 
cal procedures in addition to local ex- 
cision, a tubal operation was employed 
in 9 cases, oophorectomy alone in 19, 
salpingo-oophorectomy in 51, local ex- 
cision m 77, and bowel resection in 6, 
with or without uterine suspension and 
with or without presacral resection. 
Myomectomy was performed in 26 cases. 
This group of 162 patients comprises 
only 184 per cent of the total, which 
indicates that he has been more radical 
in surgical management of the disease 
than is shown by the report of previous 
authors The selection of cases for con- 
servative management, however, seems 
justified by the fact that he has had only 
a small number in which it was neces- 
sary to submit the patients to secondary 
surgical procedures or to radium therapy. 
Further justification lies in the fact that 
patients who have already undergone 


previous pelvic operations, of which there 
were 167, were unwilling to assume the 
risk of recurrence. The average age of 
the group of patients treated conserva- 
tively was 33.8 years. 

The question of fertility in endometri- 
osis is of considerable importance If 
the disease has existed over a long pe- 
riod, and if the symptoms are severe, 
the possibility of subsequent pregnancy 
should be quite remote. In the cases of 
these patients with secondary sterility, 
the onset of the disease frequently dates 
back a short time subsequent to delivery, 
giving cause to believe that the preg- 
nancy or delivery may have been an 
exciting factor in its production or that 
the pregnancy or delivery may have re- 
activated a pre-existing endometriosis. 

Thirty-one of 162 patients treated con- 
servatively were unmarried, 131 were 
married. The figures for fertility are ac- 
cordingly based on these 131 patients 
m whom one could expect pregnancy 
under normal conditions. In this group 
there was no pregnancy, or an absolute 
sterility, in 42 cases, or 32.1 per cent; 
18 patients, or 3 7 per cent, had 1 live 
birth; 34, or 26 per cent, had 2 or 
more living births, and 22, or 16.8 per 
cent, had only miscarriages. The author 
was unable to obtain information in 15 
cases, or 11.4 per cent The incidence 
of pregnancy, therefore, for this group 
was 56 5 per cent The incidence of 
miscarriage was extremely high, which 
is presumptive e\idence that endometri- 
osis is a ver\ potent factor in it. 

Seven patients were known to have 
become pregnant after such conservative 
treatment. Of these, 4 had 1 child each, 
1 had 2 children, 1 had 4 children, and 
1 had a miscarriage, giving a total of 
10 children. It should be noted, how- 
ever, that of the 162 patients who were 
treated conservatively, 64 were not traced 
in respect to subsequent pregnancies, 10 
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were mare than 40 years of age at the 
time of operation, 18 were unmarried, 
and 15 were sterilized by operation, so 
that in only about 55 cases could one 
reasonably expect a report of pregnancy. 

In order to alleviate the dysmenorrhea, 
the author has in addition to local ex- 
cision been performing presacral resec- 
tion. This latter was carried out in 13 
of the cases in which local excision was 
performed. In 5 cases m which unilateral 
oophorectomy, and in one case in which 
bilateral salpingectomy was performed, 
a presacral resection was also carried out 
With regard to pain, approximately 
70 per cent of the patients received suf- 
ficient relief, so that it was not necessary 
to subject them to subsequent treatment 
In the remaining 143 cases of this 
group of 162, presacral resection was 
not performed Eighty-hvc of these ])a- 
tients were traced .Sixteen obtained 
moderate improvement (Grade 1 to 2), 
whereas 48 obtained practically coin- 
])lete relief from pain ((irade 3 to 4) 
\pproximatel\ 75 per cent, therefoie, 
were relieved of the ])ain for which thev 
sought treatment Twentv jiatients m 
this group were unimprov'ed In 7 of 
the cases it was iiecessar} to ajqdy suh- 
seciuent treatment ; in 1 case secondarv 
oo])horectomy and freeing of adhesions 
weie cairied out, and in 3 cases ]>an- 
hvsterectonn was ])erfornied ( )vanan 
iunction was terminated by the use of 
radium m 1 case, and in 2 cases m 
which secondary pelvic inflammatory in- 
fection was suspected roentgen therapy 
w as employed. ( )ne patient of the series 
died of peritonitis secondary to partial 
removal of an endometrial growth con- 
stricting the sigmoid It is interesting 
to note that all the patients whom it was 
necessary to treat subsequently by ir- 
radiation or surgery were in this group 
in which presacral resection was not car- 
ried out This in a way substantiates our 


belief that presacral resection may be of 
considerable value in preventing later 
surgical treatment even though lesions 
may recur. 

It is not possible to show that con- 
servative procedures for sterility are of 
much value since only 7 of the 55 pa- 
tients whom one could reasonably expect 
to become pregnant did subsequently be- 
come so. It seems to us that pregnancy 
can be expected only in those cases in 
which the disease is limited to 1 adnexa 
or to a relatively few implants which can 
be excised. 


FALLOPIAN TUBES 
Contractility 

S. H. Geist, U J. Salmon and M 
Mintzd- discuss the effect of estrogenic 
hormone u])on the contractility of the fal- 
lopian tubes Thv\ find that after the 
menopause, with the gradual cessation 
of the production of estrogenic hormone, 
there is marked impairment of tone of 
the musculature of the fallopian tubes 
and gradual disap])earaiice of the regular 
rhythmic tubal ])enstalsis Tins is demon- 
strated dearlv m kvinographic lecords by 
the reduced resist<iiRc to the entry of the 
g<is and l)y tlu‘ disappeai ance of legular 
ihythmic contraction waves The most 
sinking imi^airmeiit of motihtv was ob- 
served in the cases longest after the 
menojiause In the recent cases, evi- 
dence of residual ovarian function was 
manifested by irregular coiiti action waves 
of low amplitude at low ])ressure 

C (jincident with the impairment in 
tubal contractility, the vaginal smears 
exhil)it signs of various degrees of estro- 
genic hormone deficiency The most 
marked deficiency was observed m the 
patients showing least tubal activity 
Administration of estrogenic hormone 
in the form of the estradiol-benzoate 
(progynon-B) resulted in the develop- 
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merit of rhythmic contraction waves of 
high amplitude, similar to those observed 
in normal females with functioning 
ovaries. 

Coincident with the reappearance of 
tubal contractions, the vaginal smears 
showed full estrogen effects. 

The striking restoration of regular 
tubal contractions in these cases parallel 
with the marked estrogenic effect mani- 
fested in the vaginal smears following 
the administration of the estradiol- 
benzoate indicates that in the human fe- 
male the ovarian estrogenic hormone is 
responsible for the production of the nor- 
mal rhythmic tulial contractions Further- 
more, one must consider the possibility 
that impairment of tubal contractility 
due to estrogen deficiency may play a 
role in some forms of sterility and tubal 
pregnancy 

Ectopic Pregnancy 

The relationship of fertilit> and sterility 
after extrautenne ]iregnancy is studied 
1)V C \\" Mayo and K O Strassmann * 
In the 10-)car pcri(xl from January 1, 
1920, to December v31, 1935, 142 pa- 
tients with ectopic pregnancies w’ere seen 
at the Mayo Clinic There were 140 
tubal ])regnancies, 1 ovarian jxegnancy, 
and 1 abdominal ])regnancy, 141 of the 
patients were operated on without a 
death, the remaining jiatient having come 
to the clinic in shock and ha\ing died 
before aii} surgical procedure could be 
attempted. The surgical mortality w^as 
therefore 0 0 per cent, the total mor- 
tality, 0 7 per cent 

In 77 cases (55 per cent) the tubal 
jiregnancies occurred on the right side, 
m 63 (45 per cent) on the left The 
higher percentage of right tubal preg- 
nancies can be explained on pathological 
(former mflainmations and operations 
on the appendix) and on mechanical 
grounds. 


Forty-tw'o of the 142 patients (29.6 
per cent) could not have been expected 
to have subsequent pregnancies for var- 
ious reasons. These patients were prac- 
tically sterile or became sterilized after 
the ectopic pregnancy. Three of these 
patients had recurrent ectopic pregnan- 
cies when they first came to the clinic. 

One hundred of the 142 patients (70.4 
per cent) had the possibility of further 
pregnancy, at least theoretically. Eighty- 
four of them w'ere traced, and 31 (36.9 
per cent became pregnant later, 28 (33.3 
per cent) having intrauterine pregnan- 
cies, and 3 (3 6 per cent) having re- 
current extrauterine pregnancies 

These 28 patients had 47 intrauterine 
pregnancies, 32 of which resulted in full- 
time deliveries with 29 living children ; 
the others resulted in miscarriages and 
premature deliveries Twenty-une full- 
time pregnancies occurred m 14 patients 
after salpingectomy, both ovaries being 
preserved ; 1 1 full-time pregnancies oc- 
curred ill 7 patients after salpingo- 
oophorectomy, 1 ovary being preserved. 

From a review’ of the literature it was 
found that recurrent ectopic pregnancies 
occur in about 3 9 per cent of cases of 
ectopic pregnancy Considering only 
those patients who have the possibility 
of subsequent pregnancy after their first 
ectojnc pregnancy, one would expect this 
jiercentage to be higher. In their senes 
of 84 ])atients who had had their first 
ectopic pregnancy treated at the clinic 
and who had the possibility of further 
pregnancy, the percentage was somewhat 
low’er { 3 6 per cent ) The number of 
lecurrent ectopic ])regiiancies occurring 
in a total of 142 ])atients (including 
those who had their first ectopic preg- 
nancy treated elsewhere; w^as 4 0. 

Since the probability of intrauterine 
pregnancy after 1 ectopic pregnancy is 
about 10 times larger than the probability 
of another ectopic pregnancw, conserva- 
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tive surgery is advisable in order to pre- 
serve fertility. Only if the other tube is 
severely diseased should it be removed. 
In this connection it should be kept in 
mind that the nonpregnant tube under- 
goes certain acute changes in more than 
50 per cent of tubal pregnancies, such 
as swelling, redness, and peritoneal fric- 
tion produced by hematomas. These 
changes, however, more or less disap- 
pear and do not interfere with subsequent 
fertility. 

Tubal Insufflation 

Reopening of tubes that have been 
ligated surgically to effect sterilization 
by uterine insufflation with carbon di- 
oxide IS reported by I C. Rubin 

As to the manner in which insuffla- 
tion opens up ligated tubes, it has been 
noted that whether the tubes are previ- 
ously crushed, as in the Madlener opera- 
tion, or not crushed, as in the Pomeroy 
method, the operations wliich are pre- 
ferred by most surgeons, the pathologic 
change induced is localized at the point 
of ligation Ohvservations on the local 
condition folIovMng the operation are 
fairly uniform \ small hhrous liaiid con- 
nects the severed end of the tubal loop, 
or fine adhesions bind them to adjacent 
Mscera The stricture, though complete, 
IS limited to a veiy thin segment of the 
cndosalpinx and tubal serosa m contrast 
to pathologic strictures, which as a rule 
occu(jy more extensive iiortions of the 
lumen of tlic tube 

As fallopian tubes that have been 
ligated were normal previous to the 
sterilizing operation, they remain normal 
except at the point of ligation. This ren- 
ders the surgical stricture vulnerable to 
intratubal pressure. 

Patency was re-established in 5 cases 
following ligation by pressure below 160 
mm. of mercury. The operation of liga- 
tion had been performed by different 


gynecologists. Apparently the more re- 
cent the ligation the less pressure is 
required to open up the tubes. Unless 
the interstitial portion of the tube has 
been resected, the artificially induced 
obstruction should yield to insufflation 
at a pressure of 200 mm. of mercury or 
less. In experienced hands the pressure 
level may be increased to 250 mm. of 
mercury. The latter, however, is recom- 
mended only as a therapeutic measure 
for the specific purpose of effecting a re- 
opening of ligated tubes If the insuffla- 
tion fails on the first trial to open the 
tubes, it can be conveniently repeated at 
suitable intervals Should pregnancy not 
soon take place though tubal patency has 
been restored, the patient has the re- 
assurance that the mechanical closure is 
no longer responsible for the sterility 

The flow of carbon dioxide is regu- 
lated at the rate of 1 cc per second or 
slower, the pressure rise and pain reac- 
tion being observed if any are present. 
About 100 cc. of gas is adequate and the 
procedure requires from 2 to 3 minutes 
at the first trial. 

Uterosalpini^ography 

\ new medium for uterosalpingog- 
raphy IS ])resented by P. dhlus, R. E 
Tafel, R TI McClellan and F. C 
Messer^'”* lodi/ed oil injected into the 
uterine cavity and the fallopian tubes as 
the opaque medium for x-ray visualiza- 
tion IS follow'ed too frequently by sharp 
reactions, cither from chemical irritation 
by the iodine, or allergic in type as 
though from the oils. 

The foreign-body cft’ects of iodized 
oil, persisting as this substance does for 
indefinite periods of time after injection 
into the abdominal cavity, result often in 
encysted masses with local acute and 
chronic peritonitis. 

In an effort to avoid such reactions, 
a new nonirritating radiopaque coin- 
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pound has been devised, consisting of 
mono-iodomethane sulfonate of sodium 
(skiodan) (40 per cent) with acacia 
(20 per cent). 

This chemical compound does not re- 
lease free iodine and is rapidly excreted 
from the body through the urine. The 
acacia, added for viscosity, does not have 
a foreign body effect as do poppy seed 
or sesame oils. 

Adequate animal experiments were 
conducted to demonstrate, histologically 
and chemically, the correctness of the 
foregoing statements before beginning 
the clinical use of this medium with 
patients. 

It has now been used m clinic on a 
senes of patients over a period of nearly 
2 years without clinical evidence of in- 
flammatory or other reactions, either 
immediate or delayed. Moreover, the 
x-ray pictures appear to be more distinct 
than with the iodized oil preparations 


GONORRHEA 

R Simons and C. A, Eindhoven^^ 
employed an acridine derivative in the 
(reatnieiit of 18 women with gonorrhea 
The pre[)arati()n used by the authors was 
fJavadine, an acridine preparation which 
contains arsenic m an organic combina- 
tion and w’hich, wfliile not irritating like 
acridine hydrochloride, nevertheless has 
a good gonococcidal action. The prep- 
aration was first used for the treatment 
of gonoirhea in 1932 Favorable reports 
about the ])ieparation induced the authors 
to employ it in acute cases of gonorrhea, 
in preference to the new sulfanilamide 
preparation, which is better suited for 
the chronic cases. 

Before treatment is instituted, cul- 
tures are made from material obtained 
from the urethra, cervix and rectum 
In the treatment of the cervix uteri, the 
organ is exposed with the aid of a 


speculum, the secretion is wiped away 
and then the flavadine is introduced by 
means of a syringe. At first 1 cc. is 
administered, then 2 cc. and then 3 cc. 
If some of the fluid flows back, it is 
wiped away to avoid erosions. For 
greater safety a tampon is introduced 
into the vagina; this can be removed 
by the patient on the following morning. 
The treatments are given daily for 8 
days After each series a control test is 
made. From 1 to 6 series are required 
for the treatment of cervical gonorrhea, 
but the average is about 3 series of 8 
days each. In approximately half of the 
women treated, the cervix was cured 
after 8 days. 

In rectal gonorrhea, in which flava- 
dine was equally effective, 5 cc. was 
instilled and from 1 to 4 series of treat- 
ments w^ere required for cure The 
urethra was not treated with flavadine 
but rather with the usual silver prep- 
arations. The silver therapy required 
1 or 2 months longer than the treatment 
with flavadine, but the cervix w^as never 
reinfected from the urethra Reviewing 
the results of the flavadine treatment, 
the authors says that all IS w’omen wxre 
cured Control examinations extending 
over periods of from 3 to 12 months 
proved that there was only 1 relapse, 
wdiich actually may have been a lein- 
fection On the basis of the.se observa- 
tions the authors think that flavadine is 
the remedy of choice m the local treat- 
ment of gonorrhea in women 

Sulfanilamide — L M Randall, h' II 
Krusen and E G Bannick^" believe that 
gonorrheal infections of the female geni- 
tal tract should first be treated by the 
administration of sulfanilamide as a 
large percentage of patients will respond 
to this therapy alone In intractable cases 
they recommend a combination treatment 
wuth sulfanilamide and artificial fever 
therapy. 
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Treatment is commenced by the ad- 
ministration of 60 grains (4 Gm.) of 
sulfanilamide on the first day; this is 
divided into 4 doses of 15 grains (1 
Gm.) each. On the second and third 
days 80 grains (5.3 Gm.) are admin- 
istered in 4 doses of 20 grains (13 Gm.) 
each. Beginning on the fourth day a 
daily dose of 40 to 60 grains (2 6 to 
4 Gm ) is resumed. At the end of a 
week of treatment cultures are taken 
from the uterine cervix and urethra 
If the cultures are negative, administra- 
tion of the drug is continued and the 
cultures are repeated m 2 or 3 days 
If they again are negative, administra- 
tion of the drug is discontinued. Re- 
peated cultures are then taken until 4 
negatne cultures have been obtained 
One of these must be obtained imme- 
diately following the cessation of men- 
struation If at the end of a week of 
treatment the cultures still are iiositive, 
the treatment should be continued 
Should infection still be eMdent in the 
cultures at this lime it is well to ascer- 
tain the coiuenti ation of the dtiig in 
the blood If this concentralion is found 
to be below 6 to 9 mg ])er 100 cc , the 
dose of sulfanilamide is jnobablv in- 
sufficient and will need to be increased 
One must consider the fact that a higher 
concentration may be necessary for cer- 
tain strains of Neisseria gonorrhoeae and 
therefore larger doses may be necessary 
in some cases. 


INTERSEXUALITY AND 
MALE SEX HORMONE 

Womack and Koch first rejiurted in 
1930 that a substance having properties 
of the male sex hormone was found in 
normal human female urine and in nor- 
mal human pregnancy urine It is most 
interesting that this androgenic sub- 
stance is not only present in normal 


human female urine, but that it is pres- 
ent in very nearly the same concentra- 
tion that it IS found in normal human 
male urine. Estrogenic substance (fe- 
male sex hormone-like substance) is 
found m normal male urine. The con- 
centration of estrogenic substance is 
relatively higher, however, in female 
urine than in male urine. Androgenic 
substance has been found in normal 
human placentas. These facts make the 
results of the experimental work of 
R, R. Green, M, W. Burrill and A. C. 
Ivyi^ on rats of more than academic 
interest Large amounts of androgenic 
substance injected into the mother rat 
liave so influenced sexual develojiment 
of the embr}o tliat a masculinized female 
or an intersexed animal has resulted It 
IS conceivable, then, that an excess of 
androgenic substance circulating m the 
])regnant Imniau female may so influence 
sexual differentiation of the embryo that 
a nitiseulini/ed human female or an inter- 
sox results 


MENOPAUSE 

Estrogenic and Gonadotropic Hor- 
mones- “-K. .M Miirplu and G F 
l'Inhin«iiiid‘* leport tlien studies of the 
blood of cliiuactenc women for the ])res- 
ence of estrogenic and gonadotropic 
hormones, and a consideration of the 
])ossible relation of these iindmgs to the 
synijiloms of the climacteiic period 

Thus study is based on the examina- 
tion of 44 climacteric patients, of whom 
2U wx‘re jiremenojiausal and 24 ])()st- 
inenopaiisal .V total of 132 tests w'erc 
made for the })resencc of estrogenic 
hormone in the blood of 36 of the 44 
patients Of these, 58 were from pre- 
menopausal and 74 from postmeno- 
pausal patients. It is remarkable that 
estrogen was found in all patients, with 
3 exceptions, both premenopausal and 
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postmenopausal The most frequent ob- 
servation was a cyclic occurrence of the 
hormone, and it appeared m 15 of the 
15 premenopausal women and in 13 of 
21 postmenopausal patients. In the 
latter group 5 showed constant moder- 
ate amounts of estrogen, while in 3 the 
tests were consistently negative. On the 
other hand, it has not been possible to 
establish any relationship between the 
estrogenic content of the blood and the 
intensity of the patient’s complaints. 

The blood was examined for anterior 
pituitary gonadotropic hormone in 13 
premenopausal and 15 postmenopausal 
women ; a total of 70 tests were per- 
formed An analysis of the results points 
to 2 important conclusions : 

Ihrst, a much greater percentage of 
the postmenopausal women gave posi- 
tive tests than those of the group still 
menstruating Of 31 tests m premeno- 
pausal patients, 19, or 61 per cent, were 
negative and 12, or 39 per cent, were 
])()sitive In the postmenopausal group, 
11, or 2<S per cent, were negative and 2<S, 
or 72 ])er cent, showed the presence of 
gonadotrofiic hormone Second, a defi- 
nite relationshi]) lietween the severity of 
symptoms and the occurrences of an- 
terior lobe hormone could be established 

The authors draw attention to 2 ob- 
servations (a) The onset of the climac- 
teric ])erio(l is not associated with a 
disap])earance of estrogenic substance, 
as determined by a sensitive laboratory 
test, and (b) there is a definite rela- 
tionship betw’een the onset and severit} 
of vasomotor symptoms and the presence 
of increased gonadotrojnc hormone in 
the circulating blood 

Treatment — E Novak- discusses 
the management of the menopause It 
seems certain that endocrine imbalance, 
not only of the menopausal but also of 
other types, can occur at very different 
quantitative levels, so that it is futile to 


lay dowm hard and fast rules as to the 
hormone dosage required. In many in- 
stances rather small doses of estrogenic 
substance seem to suffice; in others 
much larger doses are required. If 
for example, intramuscular injections of 
2500 or 5000 international units of 
estrogenic substance in oil (such as 
theelin, amniotin, or progynon-B ) 
do not give relief, the dosage may be 
increased to 10,000, 20,000 or rarely 
even 50,000 units. The heavier dosage, 
as a matter of fact, is the more popular 
plan m a good many of the European 
clinics, though certainly not alw^ays 
necessary. 

The duration of treatment is likewise 
to be adapted to individual indications. 
Menopausal symptoms rarely are per- 
sistently troublesome, and it is usually 
only during exacerbations that active 
hypodermic medication is necessary, and 
only a few injections may be required. 
In the intervals the patient may need 
no medication, or at most the administra- 
tion of some simple sedative of the 
bromide or liarbituric acid group. 

In other cases the oral administration 
of an active estrogenic preparation 
(aniniolin, theehn, theelol, progynon- 
DH ) may be necessary and, in fact, 
the milder forms of disturbance may 
require nothing more than oral treat- 
ment at any time This is far more 
agreeable to the patient than hypodermic 
medication, and this method certainly is 
to be preferred when it seems to suffice. 

In the severe type the hypodermic 
route IS much more effective and 
prompter m its results 

By some such plan, or combination 
of plans, it has been possible to give 
varying but usually satisfactory relief m 
all but a very small proportion of cases 
Occasionally the author has resorted to 
irradiation of the hypophysis, a method 
which has been highly vaunted in recent 
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years. Light hypophyseal irradiation is 
apparently harmless and may relieve the 
symptoms in some cases in which organo- 
therapy has failed. 

The value of the treatment of the 
menopause with purified or crystalline 
estrogen m 200 patients is presented 
by H. Wiesbader and R. Kurzrok.^^ 
These patients were observed for not 
less than 6 months and, on the average, 
not more than 3 years. The etiologic 
factor in the causation of the menopause 
was spontaneous menopause in 160, sur- 
gical menopause m 34 and radiation 
menopause in 6. Some measure of relief 
was obtained in all subjects. The best 
results were obtained in the patients 
who had stopped menstruating com- 
pletely. Patients who were menstruating 
regularly did not respond as well. The 
patients who were still menstruating 
reduced their flushes by two-thirds. On 
the contrary, a patient with complete 
menopause frequently reduced her flushes 
from 40 to 50 a day to from 1 or 2. 
Not only did the improvement manifest 
itself in the bettering of isolateil symp- 
toms, but there was often a marked 
improvement in the well-being of the 
patient. Irritability, sleeplessness and 
fatigue subsided rapidly. The aitliritie 
changes arising at tlie menopause (ex- 
cept those due to focal infection) respond 
to therapy, but the response is not the 
same in all patients Possibly the pa- 
tients who responded only moderately 
to therapy suffered from a type of arthri- 
tis that was both infectious and meta- 
bolic in character. 

In general it required the persistent 
injection of large doses of estrogens 
(50,000 international units) twice a 
week, over a period of 2 or more months, 
to obtain a good result in the responsive 
type of patients. Premenstrual depres- 
sion was relieved in all except 1 patient. 
Patients suffering from migrainous head- 


ache were definitely relieved. Uterine 
bleeding reappeared in those patients 
in whom menstruation had previously 
ceased. Examination of endometrial 
biopsies obtained at the time of bleeding 
showed a proliferative type of endo- 
metrium. The total dosage of estrogen 
which produced the bleeding varied 
greatly, ranging from 250,000 to 2,000,- 
COO international units All bleeding 
ceased when the injections were dis- 
continued or the dose decreased. The 
menopausal symptoms were entirely re- 
lieved in some patients during such 
bleeding and made distinctly worse on 
others. Treatment should not begin be- 
fore definite distressing menopausal 
symptoms appear. Similarly, treatment 
is continued until theie is a tendency 
for the distressing symptoms to dis- 
appear 'Phis varies according to the 
patient, it may range from f) months to 
3 or more years. 

Postmenopausal Bleeding 

d'lie c.uises of post meiiojiau sal bleed- 
ing from the cei\i\ and utmus m 782 
cases have been anal\ /ed In I"' I'. Keene 
and h' .S l)uiine-- In moie than 60 
])er cent the bleeding was due to 
mahgnancv. 

In 78 4 per tent of the patients, bleed- 
ing was due to some form of neo])Iastic 
disease in the cervix, hodv of the uterus, 
or adnexae, and 75 4 per cent of these 
neoplasms were malignant 

dlie cervical lesions were neoplastic 
in 72 2 per cent; the fundal, in 84.5 
per cent. 

In the entire series the lesion re- 
sponsible for the bleeding was of cervi- 
cal origin in more than one-half of the 
cases, and 56 per cent of these lesions 
were malignant. 

In 40 per cent of the cases, bleeding 
was due to lesions in the body of the 
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uterus, 61.5 per cent of which were 
malignant. 

Adnexal lesions are not a common 
cause of postmenopausal bleeding; 64.5 
per cent of the adnexal tumors were 
malignant. 

In 38 cases no organic cause of the 
bleeding was demonstrable. In 13 of 
these, endometrial hyperplasia was 
present. 

Postmenopausal bleeding — whether of 
cervical or fundal origin — is always of 
serious prognostic import, since in the 
majority of instances it is due to 
malignancy. 

Given a normal cervix, approximately 
two-thirds of the lesions responsible for 
uterine bleeding after the menopause are 
malignant. 


MENSTRUATION 

Dysfunctional Menstrual Disorders 

Treatment — The treatment of dys- 
functional menstrual disorders should be 
directed toward the primary site of the 
derangement, usually the anterior hy- 
pophysis or the ovaries. The therapeutic 
agents currently advocated for these non- 
organic menstrual disorders are described 
by S. L. Israel.23 

1. General Measures — The impor- 
tance of a proper diet to women of child- 
bearing age IS amply established. Vita- 
min A, serving in some subtle fashion 
to increase the state of nutrition, is 
deemed vital to the underweight woman. 
An increased intake of protein benefits 
those women suffering from hypophyseal 
deficiencies When either obesity or 
mainour ishment is present, appropriate 
measures should be applied. 

2. Estrogen — The use of ovarian fol- 
licular hormone, theelin or other estro- 
gens is contraindtcated in the treatment 
of any type of dysfunctional uterine 
hemorrhage. Since the cause of such 


bleeding is usually a continued and un- 
antagonized action of this very principle, 
its administration in such instances 
would be irrational, ineffective and prob- 
ably harmful. 

3. Anterior Pituitary and Anterior 
Pituitary-like Preparations — Extracts 
of the anterior hypophysis containing 
both gonadotropic hormones, the follicle- 
stimulating and the luteinizing factors, 
and preparations of pregnancy urine 
(prolan) containing only the latter have 
a wide field of application in dysfunc- 
tional menstrual disorders. The adminis- 
tration of the luteinizing factor (prolan 
or pituitary-like principle) is indicated 
in the dysfunctional uterine bleeding of 
puberty and childbearing age. The dys- 
functional uterine bleeding of the meno- 
pause, being associated with sclerotic 
ovarian changes and independent of 
hypophyseal deficiency, should not be 
treated by this substance. From 65 to 80 
per cent of patients under 40 are restored 
to temporary menstrual normality by in- 
tramuscular injections of 200 R. U. of 
the luteinizing principle, gnen daily dur- 
ing the bleeding phase and semiweekly 
for 6 to 8 weeks after the bleeding has 
ceased. However, in more than 50 per 
cent of those benefited, the bleeding re- 
curs within 6 months because the primary 
disorder remains unaffected by this treat- 
ment To avoid such recurrences, the 
concomitant administration of low-dos- 
age irradiation to the pituitary gland 
and ovaries is advisable. 

Irregular menstrual periodicity, often 
associated w'ith bouts of uterine bleed- 
ing, and amenorrhea are more adequately 
treated by the simultaneous administra- 
tion of both the anterior pituitary and 
the anterior pituitary-like hormones 
The combination gives a much greater 
ovarian response in animals, and is more 
effective in the treatment of certain types 
of amenorrhea than either of the two sub- 
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stances employed individually. Two hun- 
dred rat units of the luteinizing factor 
(PU extract) and 2 cc. of whole an- 
terior pituitary extract are administered 
intramuscularly 3 times weekly for 6 to 8 
weeks. Such combined substitutive 
therapy is effective in 50 per cent of 
the patients with amenorrhea caused by 
pituitary deficiency, but of no avail in 
the amenorrhea of primary ovarian 
failure wherein an excess of pituitary 
sex hormone is already present. 

4. Thyroid Extract — Desiccated thy- 
roid extract is a most effective weapon 
in the treatment of dysfunctional men- 
strual disorders. Acting as a specific 
agent, thyroid extract promptly alleviates 
the menorrhagia of hypothyroidism 
which is often the cause of hemorrhages 
in adolescent girls In such instances 
the B. M. R may be only moderately 
lowered to a level between — 10 and — 20 
])er cent. Thyroid extract is also of value 
when employed empirically as a nonspe- 
cific adjuvant in therapy, because of its 
augmentation of all cellular activity. The 
toxicity of overdosage may be avoided 
In observing 2 principles of thyroid 
therapy: {a) The initial dose of desic- 
cated thyroid extract should be small 
("^4 i^rain or 0 016 film., 1 1 d ) irre- 
s])ecti\e of the B M. R. The amount ad- 
ministered should be increased rapidly 
to the point of tolerance, and the main- 
tenance dose continued at a slightly 
lower level, {h) The commercial vari- 
eties of desiccated thyroid contain dif- 
ferent amounts of thyroxin Thus, to 
insure accurate dosage for any given 
patient, the same brand of extract should 
always be specifically requested m re- 
newal prescriptions. 

5. Low-dosage Irradiation — Low- 
dosage irradiation of the pituitary gland 
and ovaries is one of the most valuable 
remedial agents in the treatment of both 
dysfunctional uterine bleeding and 


amenorrhea. A favorable response in SO 
per cent of the patients with amenorrhea 
and in 80 per cent of those with meno- 
metrorrhagia is reported. The proper 
technic includes 3 treatments at weekly 
intervals to both the pelvis (ovaries) 
and pituitary fossa. ‘Tn the patient of 
average size the technical factors are 
127 Kv , 5 ma., 14-inch distance, 5 mm. 
aluminum filter for 3 to 5 minutes. This 
is equivalent to 7Y> to 12]4 cent 
S E. D. or SO to 80 R.’’ (Edeiken). 

6 Radium — Intrauterine radium ir- 
radiation is of definite value in the treat- 
ment of dysfunctional uterine bleeding 
of the menopause. Intrauterine irradia- 
tion should not lie employed, except as 
a last resort, m dysfunctional Ideeding 
of the third and fourth decades. The 
amount of intrauterine irradiation, insti- 
tuted immediately following the explora- 
tory curettage, should approximate 1200 
niilhgram-honrs, a dose wTich will con- 
trol almost all instances of dysfunctional 
hemorrhage. If the endometrium recov- 
ered is sul)se(juentl\ jiroved to be malig- 
nant, total hysterectomy is the pro- 
cedure of choice 

7 Venom Rexentlx, the use of moc- 
casin snake \enom ( \ncistrodon pis- 
civoiusj Ihis attain(‘d a c'ertain thera- 
jieiitic vogue in various hemorrhagic 
conditions d'he venom of individual 
moccasin snakes vanes m activity and 
deteiiorates with tune Therefore, it is 
best to em])loy dated, jiooled venom ob- 
tained from a reliable source The venom 
is employed m a 1 : 3000 dilution and 
given subcutaneously The initial dose 
should be 0 5 cc and subseciuent injec- 
tions increased rapidly to 1 0 cc. It 
should be given daily during episodes 
of bleeding and, when the hemorrhage 
has been controlled, 2 or 3 times weekly 
for 3 to 4 months. The severe local 
reactions manifest by certain individuals 
who are hypersensitive to the venom 
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may be avoided by a desensitization 
technic. 

8. Progestin — Although progestin 
therapy is rational because it counter- 
balances the estrogen dominance which 
exists in dysfunctional bleeding, it is only 
a substitutive treatment and yields a 
temporary effect. It may be advisable to 
use progestin for the temporary arrest 
of the bleeding in conjunction with other 
agents employed to correct the basic 
ovarian or pituitary disturbance. The 
dosage of the crude corpus luteum ex- 
tract (progestin) is still purely empiric. 
Rapid cessation of dysfunctional bleed- 
ing has been reported following the ad- 
ministration of 004 to 10 I. U. daily. 

9. Insulin — The administration of in- 
sulin has been advocated in the treat- 
ment of dysfunctional menstrual disor- 
ders for more than a decade. Insulin 
seems to be most effective in the men- 
strual disorders associated with asthenia 
and malnutrition. Whether the insulin 
acts directly by stimulating the ovaries 
or indirectly by increasing appetite, 
weight and well-being is not clear. The 
customary dose of insulin recommended 
for nondiabetics is from 5 to 10 U be- 
fore breakfast and supper 

10 Surgery — While the diagnostic 
value of uterine curettage is unques- 
tioned in menstrual disorders, its use as 
a therapeutic measure is not often justi- 
fiable. Temporary relief from hemorrhage 
will be obtained following curettage be- 
cause the bleeding surface is removed 

Mechanical dilatation of the cervix is 
sometimes of value in the treatment of 
gonadal deficiencies It may be that in- 
creased ovarian activity follows cervical 
stimulation or dilatation in humans, as 
well as in animals. 

Resection of the ovaries, more espe- 
cially when they are palpably polycystic, 
is occasionally advocated as a treatment 
for dysfunctional menstrual disorders. 


Any treatment requiring a laparotomy, 
however, should be relegated to that 
small group of women whose menstrual 
disturbances fail to respond to the single 
or combined use of other remedial agents. 

Dysmenorrhea 

C. F. Fluhmann-'^ studied the hormonal 
activity in 19 women with severe dys- 
menorrhea No pelvic or systemic cause 
for the painful menstruation was found. 
Eighty-five tests for estrogen were con- 
ducted by the mucification test; at least 
3 on each patient were performed at 
weekly intervals. The blood estrogen of 
the 19 patients failed to demonstrate any 
consistent departure from the normal, 
either in the amount of estrogen present 
or in the type of curves obtained. In 11 
instances a single peak in the concentra- 
tion of the substance occurred during the 
interval and presiunably was associated 
with ovulation. In 7 cases the interval 
rise was present, but a secondary in- 
crease also was noted at about the time 
of menstruation. The only abnormal 
observation was in a young woman of 
19, m whom there was a definite increase 
of estrogen at the time of menstruation 
and no peak during the interval. The 
author objects to accepting any of the 
theories (deficiency of estrogen, excess 
of estrogen or deficiency of progestin 
and overacti\it\ of progestin) which 
seek to explain the cause of primary 
dysmenorrhea solely as a hormone de- 
ficiency or excess. 

Premenstrual Tension 

This condition, only recently recog- 
nized as a pathological syndrome, is 
described by S. L. Israel 

When well marked, premenstrual ten- 
sion is readily recognized. It occurs in 
women between the ages of 20 and 40 
years and is characterized by a cyclic 
alteration of personality. This alteration 
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appears abruptly from 10 to 14 days 
prior to the expected menstruation and 
terminates dramatically with the onset 
of the flow. The monotonous periodicity 
of the syndrome and its precursive re- 
lationship to the menses are striking 
phenomena. The illness regularly begins 
as a dire and foreboding sensation of 
indescribable tension. There ^re marked 
physical unrest and constant irritability. 
The illness may mimic an oncoming 
mental disease when the more exhausting 
episodes of motor activity are followed 
by brief periods of depression and 
hebetude Unreasonable emotional out- 
bursts and causeless crying spells, similar 
to those which characterize the meno- 
pausal syndrome, are frequent Per- 
sistent insomnia, vertigo, painful turgidit} 
of the breasts and constant headache are 
frequent accompaniments of the syn- 
drome 

The curious phenomenon of pre- 
nienslrual ulcerative stomatitis, at- 
tributed to defective luteinizatum, may 
he one of the manifestations of jire- 
iiienstrual tension Such women, ac- 
cording to iM'ank, do not excrete estrogen 
in a normal manner During the ])re- 
inenstruuin, the concentration of estro- 
gen m the blood rises and afYects the 
s_\m])athetic neiwoiis system to the ex- 
tent of the syin])t()ms produced 

It IS suggested by Israel, how'ever, 
that ])reinenstiual tension is caused, not 
by an excess of circulating estrogen, but 
rather by the presence of unantagonized 
estrogen. This implies that the primary 
cause of premenstrual tension is deficient 
ovarian luteinization, with a decreased 
production of progestin 

The 4 patients curetted just prior to 
or on the first day of a menstrual flow 
showed the phenomenon of pseudomen- 
struation, cyclic uterine bleeding, from 
an endometrium lacking the secretory 
influence of the corpus luteum hormone, 


progestin. Such an abnormality may be 
caused by deficient production of the 
anterior hypophyseal luteinizing factor 
or by a refractory state of the ovaries 

Treatment — Seven of the 10 patients 
who submitted to treatment were given 
1 I.U. of progesterone intramuscu- 
larly daily or every other day during 
the second half of each menstrual cycle 
for from 2 to 3 months. Five of the 
7 patients were entirely symptom free, 
and the remaining 2 noted considerable 
improvement during the period of treat- 
ment. In 6 patients the syndrome re- 
appeared, however, immediately after 
withdrawal of treatment. The remaining 
patient, despite the lack of an adequate 
explanation, was free from premenstrual 
tension for 2 years after 3 courses of 
jirogesterone. 

Seeking more permanent results, the 
author subsequently em])lu)e(l low dose 
irradiation of the pituitary gland 
and ovaries for 4 of the progesterone- 
treated j)atients and for 2 other ])atients 
who had received no prcMoiis treatment 
Hie roentgen treatments included 3 
treatments of from 50 to SO R at weekly 
intervals to both the ]>elvic and the jntui- 
tary fields lii a jiatient of average si/e, 
the roentgen factors for each treatment 
are 127 Kv , 5 ma., 14-incli distance, 
5 mm aluniiiuini filter for 3 to 5 min- 
utes (Fdeiken). Four of the 6 patients 
so treate<l have remained free from pre- 
menstrual tension during observation 
periods varying from U/k to years. 
The remaining 2 patients w’ere also 
symptom free after the roentgen therapy, 
but they suffered recurrences of the 
syndrome after 6 months and 2 >cars, 
respectively. Both patients received 
second courses of low^ dose irradiation 
and have now been w^ell for more than 
a year. The periodicity of the menstrual 
cycle was undisturbed in all the w^omen 
treated by roentgen rays. 
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OVARIES 

Ovulation 

In relation to sterility the determina- 
tion of the exact time of ovulation is 
important in that it will afford an op- 
portunity to determine the optimum time 
for coitus or artificial insemination or 
to determine the biological attractiveness 
of an ovum to the semen of a mate. As 
far as contraception is concerned, the 
exact time of ovulation may lead to fur- 
ther advances of our knowledge of the 
fertile period 

The determination of electrical char- 
acteristics of the living system has been 
speeded up by the development of a 
vacuum potentiometer to measure mi- 
nute voltage changes in living systems. 
Through the use of this mechanism it 
is now possible to determine in experi- 
mental animals and human beings the 
external signs of ovulation The work of 
Burr, Hill, and Allen in 1935 on the 
rabbit has been confirmed and extended 
to human beings to the extent that the 
time of rupture of the (iraafian follicle 
may be very closely determined 

In rabbits, Burr, Hill, and Allen de- 
tected by means of a vacuum tube po- 
tentiometer a marked difference of poten- 
tial between a suprapubic and a vaginal 
electrode when each ovulation occurred 
j Reboiil, H B. Friedgood and H 
Davis, employing a similar technic, 
with the abdomen open and the ova- 
ries under inspection, found that the 
peak of the potential difference w^as 
reached at about the moment of follicle 
rupture Usually the potential difference 
jiassed through a maximum of 6 to 10 
mv within 30 seconds and returned 
gradually to its former level in 5 to 
25 minutes 

H S Burr, L. K Musselman, D S 
Barton and N. B, Kelly,-" applying elec- 
trodes in the same places, obtained 


marked changes in potential in a human 
female at the time wdien, as shown by 
subsequent laparotomy, ovulation could 
have occurred. 

J. Rock, J. Reboul and J. M. Snod- 
grassk-*"^ utilized women wfio needed lapa- 
rotomy for a condition w’hich did not 
entail any significant ovarian pathology 
or dysfunction, and made their obser- 
vations between the seventeenth and 
eleventh days (inclusive) before any 
likely subsequent menstruation. 

In 6 patients examination of the ova- 
ries was made within 30 hours and in 
1 case 51 hours after the electrical 
change. In another patient the curve of 
ovulation was not recognized until more 
than 8 days had elapsed Operation then 
showed endometrial and corpus luteum 
development which, according to present 
standards, placed ovulation about 8 days 
before operation. 

These experiments strongly indicate 
that associated with human ovulation 
there is a characteristic change in the 
electrical condition m the pelvis wTich 
has not been observed at other times m 
these cases, or at an} time m subjects 
who have no ripe follicles So far this 
change has been identified as an increase 
of the preceding and succeeding differ- 
ences in potential between two pelvic 
electrodes 

The curve suggesting ovulation oc- 
curred in all 9 cases during the time 
expected on the basis of current theoiies 
of ovulation time 

The results of their experiments on 
the Ogino-Knaus concept for determin- 
ing the time of ovulation are presented 
In J E Lackner, If Wachtel and S 
Soskm According to Kuans, the uterus 
of the normal woman manifests spon- 
taneous, rhythmic contractions during 
the first 14 days of a 28- to 30-day 
menstrual cycle During this portion 
of the cycle, the uterus responds with 
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increased contractions to the administra- 
tion of posterior pituitary extract Ovula- 
tion occurs on the fifteenth day. Twenty- 
four hours later the uterus has become 
flaccid and quiescent, and no longer 
responds to posterior pituitary extract. 
This corpus luteum phase lasts from 
the sixteenth day of the cycle until 48 
hours before the ensuing menstruation. 
At this time the uterus reverts to the 
motility and responsiveness character- 
istic of the first 14 days of the cycle. 
If one can accept these findings of Knaus 
as correct, then one can believe him that 
it IS possible to determine the date of 
ovulation with some degree of exacti- 
tude, by observing the day of the cycle 
upon which the uterus ceases to respond 
to the administration of pituitnn. It 
would thus be possible to establish the 
“safe period” for healthy women with 
regular menstiual periods providing the 
duration of viability of the sperm and 
ovum were known. 

Lackner and his associates studied a 
number of the important aspects of the 
menstiual cycle throughout the cycle, 
m 15 normal women. The phenomena 
observed included the spontaneous mo- 
tility of the uterus, uterine response to 
the adininistratioii of preparations of the 
posterior pituitary gland, changes ni the 
uterine endometrium, and the urinary 
excretion of prolan and estrin. 

The outstanding observation made dur- 
ing this work has been the irregularity 
of the above phenomena m various nor- 
mal women, and their unpredictability 
for any given normal woman The num- 
ber of exceptions was so great as to 
preclude the use of these phenomena as 
reliable criteria of normal sex function. 

The results obtained from the admin- 
istration of posterior pituitary prepara- 
tions do not agree with those of Knaus 
from which he concluded that there was 
a single regular ovulation time for nor- 


mal women. Normal women (m this 
country at least) ovulate at widely dif- 
fering times in the menstrual cycle so 
that grave doubt is cast upon the Ogino- 
Knaus theory of the so-called “safe 
period 

The Cycloscope — J. Samuels, of 
Amsterdam, Holland, also discusses an 
exact method of determining ovulation 
time and pregnancy by means of a 
cycloscope. This consists of a spectro- 
scope, a lens, 2 rubber or metal cushions 
which press on the interdigital fold, stop- 
ping the circulation, each with an open- 
ing of 6 mm., a pair of forceps, and a 
light of about 150 candlepower (an ordi- 
nary show window lamp with a mercury 
mirror). The basis of the method is as 
follows: C)ne of the interdigital webs, 
preferably that Iietween the thumb and 
index finger, is clamped oil by means 
of the fenestrated i)elotte of the cyclo- 
scope, indue ing a temporaiy interrup- 
tion of the circulation, ineasuiing about 
6 mm Spectioscopic examination of this 
section of the tissues in good illumination 
shows in the yellow iiiid green portions 
of the speettum 1 sharjiK detormed dark 
a])soipti()n bands —those of oxyhemo- 
globin— bet ween whicli is iound a sharply 
defined light yellow band Aftei a short 
time the dark hands become indefinite, 
fade avva\ and finally (hsapi)ear In the 
place of these bands, sepaiated by an 
interval of yellow, there ajipears a broad, 
gray homogenous hand At this point 
reduction of the oxyhemoglobin has been 
completed The tissue which is being 
examined has combined with the oxy- 
gen of the oxyhemoglobin (tissue respi- 
ration). The reduction time may he taken 
in 2 or 3 successive observations for 
accuracy and the average computed. 
After from 5 to 7 seconds, 2 new bands 
are to be seen, lying somewhat more 
closely to each other, f. e,, separated by 
a narrower yellow-green space. The 
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whole picture is less distinct and lies 
more to the left of the spectrum than 
the oxyhemoglobin bands. These are the 
absorption bands of methemoglobin. If 
conditions are further observed, it is seen 
that the methemoglobin bands again dis- 
appear with a rapidity which varies in 
different persons (from 10 to 40 sec- 
onds). This sequence of events is re- 
peated several times at a quicker rate 
(tissue respiration). After the reduction 
time has been measured the constriction 
is released, so that circulation is restored 
and there is a sudden reappearance of 
the oxyhemoglobin bands with the broad 
yellow band in between. It is advisable 
when making successive counts not to 
clamp the same place each time. 

Thus the cycle curve, the ovulation 
time and pregnancy can be determined. 
In normal subjects with a balanced en- 
docrine system the reduction time is 
about 150 seconds In a sexually mature 
woman these figures are apt to oscil- 
late. If the reduction figure is ascer- 
tained every day for 1 month in a woman 
in the ])rinie of her sexual life with a 
cycle duration of 28 da\s, such a c>clo- 
grani shows 3 declines, of which 1, 
the decline of menstruation, is most 
pronounced The 2 other declines are 
shorter in duratKUi and deviate slightly 
In abdominal operations jierformed after 
the ovulation, decline had been observed 
with the aid of the cycloscope, a recently 
burst ( Jraatian follicle* w'as alwa\s seen. 
This method of examination has proved 
that a woman released at least 2 ova dur- 
ing 1 cycle liy the use of the c\closcopc 
the day on which a woman ovulates can 
be determined accurately In the cyclo- 
gram the menstruation decline, the first 
highest preovular position, the first ovu- 
lation decline, the second highest preovu- 
lar position, the second ovulation decline 
and the highest premenstrual position 
are recognized. 


In pregnancy the cycle oscillations 
cease. Therefore pregnancy can be diag- 
nosed, since the daily reduction figures 
always remain constant. In case of an 
early pregnancy in a healthy woman 
with a balanced endocrine system, daily 
constant reduction figures of from 155 
(youthful gravid women) to 165 are 
found. From the second till the seventh 
or eighth month this figure is constantly 
around 160, rising toward the end of the 
pregnancy to 155. Shortly before deliv- 
ery these figures drop to around 165, 
often showing oscillations immediately 
before the birth of the child. By this 
simple method the differential diagnosis 
between fibromyoma and pregnancy can 
easily be made. 

According to J Samuels, a sexually 
mature woman ovulates twice in each 
cycle, young nulHparas 3 times The 
ripening of the second ovum suppresses 
the formation of the corpus luteum of 
the first ovum by means of hormone. 
Nidation takes place within 3 days after 
fertilization, as all early pregnancy cyclo- 
grams indicate The surface cells of the 
endunietnum die to the accuinpanimeiit 
of bleeding when there is a sudden 
change or withdrawal of hormone These 
cells iisiiallv die as a result of the with- 
drawal of luteal hormone, but it is cer- 
tain that a sudden cessation of the supph 
of folliciilin can also cause this 

Bleeding nia\ also occur in the case of 
young girls diiring an ovulation as the 
re.sull of a sudden and shaip decline 
in the cm VC It may also occur when 
large quantities of folliculin arc supplied 
to the endometrium and then suddenly 
withdrawn A corpus luteum and luteal 
hormone are not essential to desquama- 
tion with bleeding. When the hormone 
changes are slow the endometrium can 
recover without bleeding The mucous 
membrane is transformed by the second 
corpus luteum nienstruale. 



934 


SURGERY 


Cyclogranis tend to prove that in 
all probability predominating luteinizing 
hormone of the hypophysis may also 
incite the first suppressed corpus lutcum 
to form luteal hormone after the second 
unfertilized ovum had died. The possi- 
bility of fertilization is greatest during 
the ovulation decline and the 2 to 3 
days preceding it. On the third day after 
the beginning of the ovulation decline the 
possibility of fertilization is only slight; 
thereafter fertilization is impossible A 
woman is absolutely sterile for 3 days 
after the second ovulation decline until 
from 2 to 3 days after menstruation 
begins. After this she is relatively sterile 
until 3 days before the first ovula- 
tion decline, The cyclogram accordmgl} 
ser\es as a guide m determining all 
])rocesses of ovulation and concc])tiun 
and in diagnosing and treating irregu- 
larities of menstruation The cyclosco])e 
will therefore jirove to lie an ]n(hs])ens- 
able instrument not onl\ for the g\ne- 
cologist l)ut also for all general prac- 
titioners. 

R Imbacli,*^ of the woman's tlinic 
in Zurich made his studies with the 
endoscope recommended In sScunuels In 
a considerable number of wonivu be- 
tween 21 and 45 _\eais of age and in 1 
man, the reduction time was deter- 
nnned dail_\ over a peiiod of 7^ (la\s 
\s retommended In Samuels, curves 
were jilotted of the reduction time in 
order to obtain vS(;-called cwdograms 
It was found that tlie technic is not as 
sinijile as had been suggested In Samuels 
and that there aie man\ sources of error, 
lor instance, it was found that the reduc- 
tion time differs after the hands have 
been bathed in w^arni or cold w’ater 
Moreover, there is a difference whether 
a thick or a thin fold of skin is clamped 
off 

The results obtained by the author 
do not tally with those obtained by Sam- 


uels. In not a single one of the normal 
persons subjected to the cycloscope test 
did he obtain curves that approxi- 
mated those of Samuels. He reaches the 
conclusion that Samuels' spectroscope 
method does not reveal typical increases 
and decreases m the reduction time of 
the oxyhemoglobin within the monthly 
cycle and that the far-reaching and 
revolutionizing conclusions arrived at by 
Samuels lack a foundation that stands 
up under investigation 

Experimental Production of Ovu- 
lation — Ovulation in the human is 
probably the result of a jiroper balanc- 
ing of prolan V and prolan B It has 
been a relatuelv sinpile procedure to 
produce o\ illation e\])ennientally m most 
laboratory animals 1 lowexer. attempts 
to reiiroduce this phenomenon artificially 
in the human female ha\e met w'lth no 
success This is ])iobal)ly due to the 
fact tliat s])ccitic gonadotroiiic liormones 
ha\e not been isolated in a sullieientK 
])iiie st<ite bXtracts of tbe <intenor lobe 
of tbe pituitaiy gland wbieli, theoreti- 
Ciilly, should l)e the ideal substances, have 
not l)een available m a suiticient state of 
])unt} for lmin<in theia])\ 

M If I)«i\asau(I \ 1\ Kotl ‘ report 
oil the (‘\penmenlal ])i odiu lion of ovula- 
tion in the lnim<in siibj(‘Cl with ])reg- 
n<inc} mares’ serum b'oi <i limited period 
tbe blood of ])regnant marc^s contains a 
high coiK(‘ntration of <i goii<i(lotro])ic sub- 
stance Tills snbslaiic(‘ readies its nia\i- 
niiim concentration about the seventieth 
day of the animars g(‘station At no 
time does it ap])ear m tlie urine 

\ highly purified pi cjiaralKai of this 
gonad-stimukitmg substance has been 
obtained These hornioiie fractions are 
obtained as dry, white, water-soluble 
powders which are remarkably stable, 
furnishing a satisfactory basis for ])re- 
paring sterile solutions for laboratory 
and clinical studies It has been biologi- 
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cally assayed by a method developed in 
the laboratories which is based upon the 
increased weight of the ovaries of im- 
mature female rats injected with hor- 
mone as compared with those of unm- 
jected controls. The rat unit has been 
defined as the total dose of hormone 
which, given in divided daily subcutane- 
ous doses in 21- to 23-day-old female 
rats weighing 30 to 40 Gm , will pro- 
duce by the fifth day a pair of ovaries 
weighing 65 mg, which is 5 times the 
weight of the ovaries in the uninjected 
controls. 

In their earlier experiments the au- 
thors administered the fraction both sub- 
cutaneously and intramuscularly with 
varying results Previous experimental 
work indicated to them that the use of 
this substance was likely to be most suc- 
cessful when administered intravenously 
The available patients were carefully 
tested for protein sensitization, and the 
hormone was then administered intrave- 
nously Women who w’ere to be sub- 
jected to laparotomy for a variety of 
pathologic conditions were chosen for 
this w’ork 

Recent ovulation v\as present m ap- 
proximate!} half of the patients to whom 
this substance was administered. To 
make certain that an ovulation is of 
recent origin, it is almost always neces- 
sary t(j obtain histologic sections of the 
corpus luteum 

Must of the patients received about 
60 units in a single dose The authors 
believe that this substance is capable of 
causing rapid follicle grow^th, and that 
these follicles rupture, release their ova 
and are converted into corpora lutea all 
wutbm the space of 24 to 36 hours The 
therapy of this new' gonadotropic mate- 
rial, therefore, involves the treatment of 
patients in w'hom ovarian failure has 
resulted in a lack of follicle develop- 
ment and an absence of normal ovula- 
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tion w'ith their concomitant menstrual 
abnormalities or infertility. 

Much laboratory experimentation in- 
dicates that the amount of hormone suffi- 
cient to stimulate growth of follicles 
may not be sufficient to produce ovula- 
tion. Too large an amount of gonado- 
tropic substance causes the formation of 
many atretic follicles and the imprison- 
ment of their ova but no ovulation. The 
authors have some clinical evidence that 
the most effective mode of administra- 
tion is to give 2 or 3 intramuscular 
injections of 15 or 20 units at daily 
intervals to be followed by a single in- 
travenous administration of the same or 
a larger amount. Thus, follicles can be 
stimulated to grow' to maturity at wdiich 
stage the intravenous administration pro- 
vides the stimulus necessary to cause 
ovulation. 

Tumors of the Ovaries 

V S. Counseller and A. C Broders’^**^ 
propose a working classification of ad- 
nexal cysts and neoplasms. This is based 
not so much on the histologic nature 
of the tumor as on the rate and manner 
of growth of the tumor and what it does 
to the patient The term “papillaiw ” in 
this classification indicates mahgnanc} 
It is pathologically sound to regard and 
to treat as malignant any tumor w'hich 
results m the formation of papillar\ 
epithelium, particularly if the gruw'th 
tends to perforate the primary W’all and 
to implant itself on adjacent structures 

AnAIOMICOPXTIIOLOGIC CL^SSIFICA^ON OF 

Adnex \L Cysts and Neoplasms 

I, Ovaries 
A Cysts 

1 Inflamiiiatury (subserosal) 

2 Simple 

(a) Unilocular 

(b) Multilocular 

] Cysts of corpus luteum 

4 Dermoid evsts (benign) 
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B. Neoplasms: 

1. Benign: 

fa) Cyst adenoma 

(1) Unilocular 

(2) Multilocular 

{h) Adenomyoma (endometriosis) 
(c) Fibroma 

id) Leiomyoma (fibromyoma) 

(e) Luteoma 

2 Malignant 

(a) Papillary adenocarcinoma 
{h) Carcinomatous cystadenoma 

(1) Papillary 

(2) Nonpapillaiy 

(3) Mixed 

(r) Solid carcinoma 
{d) Carcinomatous dermoids 
(e) Luteoma 
(/) Teratoma 

(g) Sarcoma 

(h) Secondary cai ciiiunia 

3 Neoplasms of questionable nature 
(a) Granulosa cell tumor 

( h ) ^rrhenoblastonia 

II Parovarium 

U Cysts 1 Umkxulai 

2 Multilocular 
B Neoplasms 

1 Leiom>oina 

ni Fallopian tulxs 

C> sts 1 Hvdatids ot Motgagni 
B Neoplasms 

1 Benign I ) XiUMioinvcnua 

2 Malignant 

(a) \denncar( nionia 
{h\ Squamous cell earcinoina 
(r) Secondan carcinoma 
id) Sarcoma (rare) 

Disgermmoma - 1 he 4 niali^^nant 
ovanan tumor tsjies winch ha\c‘ conic to 
!)c spoken ot as “special ovarian tuniois" 
often' a fai moie tavoialilc jiro^nosis than 
(iocs ovarian cancer in gcncM'al In this 
gioup belong (a) granulosa cell carci- 
noiiia, (/>) arrhenoblastuina, (r) disger- 
mmoma, and (d) the so-called Brenner 
tumor The first 3 tumor types are 
unquestionably to be classed as malignant 
on both clinical and histologic grounds. 

In its earliest stages the anlage of the 
gonad IS a collection of cells on the an- 


terior or ventral surface of the Wolffian 
body, cells which in this undifferentiated 
phase of gonadal development possess 
neither male nor female attributes, for 
the spark of sex has not yet been applied. 
Once this spark has been applied, the sex 
direction of gonadal development is de- 
termined along ovarian or testicular lines, 
as the case may be. Tumors arising from 
gonadogenic elements in this differen- 
tiated phase of the sex gland area may 
develop in later life, producing the fem- 
inizing granulosa cell carcinoma or the 
masculinizing arrhenoblastoma 

E. Novak and L. A. Gray^^ discuss a 
clinical and pathological study of 17 cases 
of disgermmoma of the ovary. This 
tumor probably arises from cells which 
date back to the undifferentiated stage of 
gonadal development before its cells have 
becunie tinctured with either female or 
male attributes 

Disgerminoma is pre-eminently a tumor 
of early life. It is common in children 
before puberty, and likewise in young 
adolescents The size of disgerminoiiias 
varies between wude limits, some meas- 
uring only cl few centimeters in diam- 
eter, others being so huge as to iill the 
abdoinmal cavity. 

There are few tumois of the ovaiy 
which present such chstinclive histologic 
t liaraclenstics as docs disgerminoma 
'Fins ap])liecl to both the cell type and 
the general aiehitceturc of the tumor. 
\U)V tins reason the microscopic recogni- 
tion usiiall) IS veiy easy, onee one has 
familiarized oneself with the microscopic 
criteria The large round, ovoid oi 
polygonal cells of disgermmoma are re- 
sponsible for the former designation of 
this tumor as the ‘darge-cell carcinoma” 
(grosszelhges Karzmom). The cyto- 
plasm is abundant, clear, very pale- 
staimng and often translucent. The nu- 
cleus likewise is large, round and stains 
heavily with hematoxylin. Mitotic fig- 
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ures are seen in varying number, though 
not usually numerous. 

Just as characteristic is the arrange- 
ment of the cells in alveoli of nests sepa- 
rated by septa of fibrous tissue which 
shows more or less hyalinization, and 
white quite constantly shows extensive 
lymphocytic infiltration. 

Disgerminoma exhibits no endocrine 
activity, being made up of sexually indif- 
ferent cells. In this respect it differs 
from the feminizing granulosa cell carci- 
noma and the masculinizing arrhenoblas- 
toma Disgerminoma is often observed 
in sexually underdeveloped or pseudo- 
hermaphroditic individuals, but it has 
nothing to do with the production of 
these sex abnormalities, which persist 
even after removal of the tumor. 

While disgerminoma is undoubtedly a 
malignant type of tumor, there are 
marked variations in the degree of 
malignancy of individual tumors The 
outlook IS very favoralile when the tumor 
IS unilateral, with intact capsule The 
results are much less favorable when the 
capsule has been broken through, with 
extensive infiltration of surrounding or- 
gans, and perhaps metastases Even when 
there is considerable infiltration, with 
incomjdete removal, some patients have 
been apparently cured by postoperatue 
radiation. 

Conservative unilateral operations 
should be limited to unilateral growths 
m which the capsule of the tumor is 
intact, and in which there is no evidence 
of infiltration or metastasis 

In all other cases removal of both 
ovaries and uterus would seem to the 
authors to be the preferable procedure 


PERITONEOSCOPY IN 
DIAGNOSIS 

E B. Benedict’^ ^ has made 48 exam- 
inations with the Ruddock peritoneo- 


scope. There has been 1 fatality, in which 
pneumoperitoneum may well be consid- 
ered as a contributory cause of death. 
The patient was in the terminal stages 
of multiple lung abscess, coronary dis- 
ease and possible echinococcic cyst of 
the liver. An error in judgment was 
made in subjecting him to the stress and 
strain of sedative drugs and peritoneos- 
copy. There have been no other compli- 
cations except a subcutaneous emphy- 
sema m a few cases. No real errors in 
diagnosis have occurred 

When patients are carefully selected, 
peritoneoscopy is attended with little 
risk. Those with serious pulmonary or 
cardiac disease are not good prospects. 
Abdominal adhesions may complicate the 
procedure, but by careful selection of the 
site of puncture difficulties have thus far 
been avoided Peritoneoscopy may be in- 
dicated m any abdominal or pelvic con- 
dition in wdiich the diagnosis is obscure 
or in which additional evidence is needed 
to confirm a diagnosis or to plan treat- 
ment The procedure will frequently give 
information that will decide for or against 
laparotomy. Peritoneoscopy is useful in 
cancer, cirrhosis, tuberculous peritonitis, 
ascites, pelvic tumors, ectopic pregnancy 
and ovarian dysfunction. 

In 1 case anexcellent view was obtained 
of a polycybtic liver, in another case of 
supposed echinococcic cyst, the liver was 
found to be normal, and in a third case 
in which there was a questionable palpa- 
able mass, the peritoneal cavity was found 
to be normal. Serious cardiac or pul- 
monary disease may be a contraindica- 
tion, for the peritoneal distention neces- 
sary for a satisfactory examination may 
somewhat embarrass the circulation and 
the diaphragmatic movements Because of 
the danger of spreading infection, peri- 
toneoscopy is contraindicated in inflam- 
matory conditions Peritoneoscopy will 
not replace exploratory laparotomy in all 
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cases, but in certain cases it makes it 
possible to avoid major surgical opera- 
tions. Peritoneoscopy requires local 
anesthesia, a stab incision and hospital- 
ization of 1 day. 


STERILITY 

Further studies in infertility and steril- 
ity and an analysis of 200 couples are 
reported by I. F Stein.^''*" Infertility 
plays a greater role in the present inci- 
dence, as 103 matings are so classified 
as against 97 in the sterility grouping. 
J^nmary infertility or sterility occurred 
about 3 times as frequently as did sec- 
ondarw 

In the list of etiological factors, uterine 
hypoplasia, tubal obstruction, previous 
abortion, and chronic enclocervicitis con- 
tinue to ])Iay a significant part. The male 
])artner is shown to he directly responsi- 
ble 111 sliglitl} over one-third of the cases 
of stenhtv, and among the infertilities, 
^ul)standard sperm specimens were not 
mfre(pientl\ revealed Huehner tests were 
earned out in 125 couples and, in cases 
of unsatisfactory results, condom and 
urological tests were routinely recjuested 
fiibal patency tests were done in 111 
cases, hy sterosal])mography in 42, and 
pelvic ])neumopentoneum by the trails- 
uterine or transabdominal route m 41 
cases Tubal obstruction was encoun- 
tered m 20, of which 15 were complete 
and 5 jiartial The Rubin test is ])er- 
formed immediately following Huehner’s 
test in suitable subjects as both expedient 
and practical, and there has been no occa- 
sion to regret this practice 

Surgical measures w^re carried out in 
73 patients Linear cervical cauterization 
was the most frequently employed meas- 
ure and has continuously proved to be 
satisfactory. Occasionally, a second treat- 
ment, using the Kimble or Hyam method, 
was required. Salpingostomy was per- 


formed in only 1 case in this series 
(without benefit) and no tubal implan- 
tations were done. The most interesting 
and most hopeful group from a surgical 
standpoint is that of 9 cases of sterility 
due to bilateral polycystic ovaries. In 5 
of these, amenorrhea w^as a feature of the 
clinical picture. The diagnosis of signifi- 
cant ovarian swellings in each case was 
established by x-ray after pneumoperi- 
toneum, and bilateral cortical wedge re- 
section resulted in prompt return of the 
menses, general systemic improvement, 
and restored fertility. 

From the large percentage of pregnan- 
cies wdiich occurred in the group here 
reported, it is apparent that a consider- 
able proportion of the matings wTre only 
relatively infertile and the minority were 
really^ sterile There can be but little 
doubt that, if gnen time, a certain pro- 
portion of apparently infertile women 
eventually succeed m liecoming preg- 
nant without investigation or treatment 
In others, pregnancy follow s immediately 
after the llnehner and jiatency tests are 
jiei formed and before any other treat- 
ment becomes indicated This fact 
strengthens Istem’s belief that the patency 
test with gas oi with o])a(iiie media has 
therapeutic as well as diagnostic value 
Pregnancy occurred in 13 4 per cent of 
the sterile matings after treatment of 
one or both mates, and in 49 per cent of 
the infertile matings In 5 of the latter, 
repeated pregnancies occurred. Instruc- 
tion in sex habits, time of coitus in rela- 
tion to the estimated fertile phase of the 
cycle, and general measures have been 
helpful Cdandular therapy played l)ut a 
small part, its chief virtue resting in 
thyroid extract Estrogenic preparations 
were used in the treatment of hypoplasia 
and, despite little change in the uterine 
size, pregnancy sometimes occurred 
Endocrine Factors — C. Alazer, S. 
L. Israel, and C. W. Charny’'^^^ emphasize 
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the need for systematic approach to the 
study of sterility These investigators re- 
port their findings in a thorough study 
of 389 barren marriages. 

Four factors must be investigated and 
corrected, if need be, in every barren 
marriage * 

1. The male factor, determined by 
complete study of the semen. 

2. The cervical factor: (a) Failure of 
insemination of the cervix, and (b) hos- 
tility of the cervical secretions. 

3. The tubal factor, determined by 
transuterine insufflation or by uterosal- 
pingography 

4. The endocrine factor which finds 
expreSvSion m amenorrhea, dysfunctional 
uterine bleeding, or pseudomenstruation 

1 The Male Factor — Normal se- 
men, best collected m a glass jar and 
ke]it at room temperature, contains a 
minimum of 60,000,000 spermatozoa per 
cc with less than 20 ])er cent of abnor- 
mal forms Ninety per cent of the sper- 
matozoa should remain actively motile 
for 1 lioiir and about 10 per cent for 24 
hours 

In their stiul\ of 389 barren marriages, 
158 (40 6 ])er cent) of the male part- 
ners had various l\pes of semen abnor- 
malities ( )f this number, 24 (15 2 per 
cent ) had a/oospermia, 10 (63 per cent) 
necrosiiermia, and 124 (78 5 per cent) 
oligospermia. 

'Frcaf ijiciii oj Olujo^pcniua — Massage 
of the prostate and seminal vesicles 
tvMcc ueekl) over a period of 6 months 
almost invanabl} resulted in an appre- 
ciable increase of the sperm count ])rob- 
ably through reflex stimulation of sper- 
matogenesis, somewhat analogous to the 
ovulation which follow's mechanical stim- 
ulation of the cervix m the isolated cat 

Organotherap} in the definitely endo- 
crine group of 22 male patients was dis- 
appointing The gametogenic factor of 
the anterior pituitary lobe (prephysin) , 


its equivalent obtained from the urine of 
menopausal women (gamone), and the 
luteinizing factor (antuitrin-S ) were 
employed in 21 or 22 patients with im- 
provement of the sperm count in only 
2 instances. Thyroid extract, exercise, 
and a high protein diet W'ere then tried 
in 12 of these patients with encouraging 
results. In fact, 7 of the 12 attained a 
normal sperm count. Low dosage irradi- 
ation of the pituitary gland in 7 of these 
patients wuth stigmas of hypopituitarism 
produced only partial improvement m 1. 

2 The Cervical Factor — In the com- 
plete study of 389 barren unions, re- 
peated examinations following inter- 
course failed to disclose any spermatozoa 
m either the vagina or the cervix in 14 
cases (3 6 per cent) Failure of insem- 
ination of the cervix w'as most frequently 
caused by a tight, fibrous, hypersensitive 
v'agina, which is part and parcel of the 
genital hypoplasia seen m primary 
ovarian deficiency Usually enlargement 
of the vaginal introitus by the Hirst 
method promptly removes this barrier to 
reproduction 

In the presence of normal semen the 
repeated recover} In aspiration of dead 
or faintly motile spermatozoa from the 
cervical canal as early as 8 hours after 
an electne intercourse implies hostilit} 
of the ceiwical secretions This condition 
was present in 86 r>f 389 cases (22 5 
per cent) Repeated dilatation of such a 
pinpoint cervix as an office ]n*ocedure 
often abolishes hostility of the cervical 
secretions and occasionally benefits In 
reflex owirian stimulation an associated 
amenorrhea ( Iross cervical infection with 
viscid muco])us, w’herem active sperma- 
tozoa become enmeshed and finally lose 
their motilit} in the attempt to extricate 
themselves, is another important cause of 
hostility of the cervical secretions. 

This condition is best treated by means 
of the cautery. 
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3. The Tubal Factor — Complete or 
partial occlusion of the fallopian tubes or 
loss of peristalsis was 1 of the major 
factors in 213 of 389 sterile marriages 
(54 7 per cent), exclusive of those wom- 
en who had palpable adnexal pathology. 
Of the 213 patients, 149 had partial and 
64 complete obstruction of the fallopian 
tubes. Noi-mal fallopian tubes transmit 
90 cc. of carbon dioxide per minute at 
a pressure of 60 mm. of mercury. When 
a much higher pressure is required to 
transport this volume of gas per minute 
into the peritoneal cavity, the fallopian 
tubes are damaged In other words, the 
accuracy of the Rubin test depends upon 
volumetric as well as rnanometnc read- 
ings Therefore, the hand bulb method 
(jf performing the Rubin test is inaccu- 
rate and grossly misleading Demon.stra- 
tion of tubal peristalsis requires the addi- 
tion of a kymograph to the standard ap- 
jiaratus. The absence of peristalsis m 
pel feet ly patent fallopian tubes is usually 
the result of an antecedent infection. 

'I'he preiequi sites for tubal surgery 
.Kcording to the authors are as follows' 

( a ) Rliniination or correction of all other 
etiologic factors, irrespective of their 
apparent unimportance; {b) failure of 
numerous insufflations at a high pres- 
sure to open the fallopian tubes; and 
(c) when uterosalpingography shows the 
occlusion to be bilateral, complete, and 
at the fimbriated end in at least 1 tube. 

Uterosalpingography is indicated when 
a plastic operation on the fallopian tubes 
IS contemplated It locates the sites of 
obstruction and materially facilitates the 
operation The therapeutic value of the 
iodized oil in occlusion of the fallopian 
tubes is debatable. In this series of cases, 
uterosalpingography was performed in 
13 women with complete tubal occlusion 
and was followed by pregnancy in 2 in- 
stances soon after the procedure. 


4 The Endocrine Factors in Fe- 
male Sterility — From the standpoint of 
study and treatment, endocrine sterility 
of the female may be divided into 2 
groups: (a) Those with amenorrhea or 
dysfunctional uterine bleeding, and (5) 
those who menstruate regularly but show 
a defective premenstrual phase or a total 
absence thereof. 

Treatment of Amenorrhea in Sterility 
— Successful treatment of amenorrhea 
depends largely upon the recognition of 
each of the 3 above-mentioned types 
The amenorrhea of purely uterine origin, 
wherein adequate quantities of estrogen 
and progestin (the latter in the form of 
pregnandiol) are pre.sent cyclically in the 
urine, is best treated by injections of 
estrogen (theelin, progynon, amnio- 
tin, etc.) in large doses, such as 100,000 
J U every otlier day for 10 days of the 
montli Intel mittent administration of 
large doses of estrogen corrects the basic 
endometrial atrophy but does not inhibit 
the pituitary-ovarian mechanism as con- 
tinuous treatment does Pelvic dia- 
thermy IS of \alue III inqiroving the 
blood suiqily of the uterus 

In the pituitary tyjie of amenorrhea 
(Frohlich’s syndrome j, a high protein 
diet, not for the sole jiurpose of i educing 
weight but mainly because of its stimula- 
tive effect on the pituitary gland, is indi- 
cated Organotherapy, judiciously em- 
ployed, IS effective in a small percentage 
of functional pituitary deficiencies It 
consists of the administration of both the 
follicle-stimulating ( prephysin, ga- 
mone ) and the luteinizing (antuitrin-S , 
follutein) principles simultaneously 
every other day for 20 days of the month 
The 10-day rest period is employed on 
the theoretical basis of avoiding the 
production of antihormones. To obtain 
results, the dosage must be large. Unfor- 
tunately, the commercially available pi- 
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tuitary and pituitary-like products lack 
sufficient concentration for effective use. 

The administration of small doses of 
estrogen, such as 2000 1. U. daily by 
mouth or every third day hypodermically, 
enough to maintain the blood estrogen at 
a normal level, aids in overcoming the 
coexisting hypoplasia of the Mullerian 
tract and in maintaining the normal peris- 
talsis of the fallopian tubes. 

Thyroid extract, even in those with 
a normal basal metabolism, is a valuable 
adjuvant because of its stimulative effect 
on all tissues including the hypophysis 
and ovaries. 

Dilatation of the hypoplastic cer- 
vix every other week by passage of 
graded sounds not only establishes bet- 
ter drainage but also improves pituitary- 
ovarian function through the nerve path- 
ways. 

The primary ovarian type of amenor- 
rhea with a history of antecedent pelvic 
infection as the probable cause requires 
pelvic diathermy and ovarian massage, 
which IS possible in the thin individual. 
Usually, however, amenorrhea caused by 
primary o\ariaii disability with a normal 
or even overactive anterior pituitary lobe 
IS developmental m origin In such in- 
stances. the administration of insulin in 
doses of 10 units twice daily is helpful 
when employed in conjunction with other 
measures soon to be described. In this 
type of amenorrhea, as w'ell as in the 
pituitary form, small doses of estrogen 
and repeated dilatation of the cervix con- 
tribute toward the ultimate goal. 

The most effective single agent in the 
ticatmcnt of amenorrhea as the major 
factor in a sterile marriage is irradia- 
tion of the pituitary gland and ova- 
ries in doses of 50 to 80 roentgen units, 
depending on the weight of the patient. 
A course of 3 weekly treatments is given 
to each area and repeated, if necessary, in 
2 or 3 months. 


Restoration of menstrual periodicity 
and pregnancy followed low dosage ir- 
radiation of the pituitary gland and ova- 
ries in 35 of 38 sterile women with 
amenorrhea as the major factor in the 
unproductive unions. 

In order to avoid irradiation of an 
unrecognized early embryo, a pregnancy 
test, warn the authors, should be done 
before the treatment is instituted. 

The etiology of dysfunctional uterine 
bleeding in women of childbearing age is 
identical in most respects with that of 
amenorrhea and, moreover, yields to 
almost the same treatment. 

Pseudomenstriiation is cyclic uterine 
bleeding, clinically indistinguishable from 
the normal, from an endometrium totally 
lacking the secretory (nidation) ele- 
ments It is caused by failure of ovula- 
tion and subsequent luteinization or by 
quantitative disproportion in the pro- 
duction of the 2 ovarian hormones, estro- 
gen and progestin, which successively 
participate in the preparation of the endo- 
metrium for nidation This condition, 
rarely prebent in fertile or potentially 
fertile women, was found to be the major 
cause of barrenness in 37 of the 104 
women with endocrine sterility. 

Theoreticall} , the administration of the 
pituitary-like luteinizing principle should 
correct the condition promptly. Practi- 
cally, pseudomenstruation is more resis- 
tant to treatment than either amenorrhea 
or dysfunctional uterine bleeding Only 3 
of 8 sterile women w’lth pseudomenstrua- 
tion conceived after prolonged treatment 
with the luteini/.ing principle of preg- 
nancy urine. Thyroid extract was appar- 
ently the corrective agent in the preg- 
nancy of 1 and repeated dilatation of the 
cervix in the other 2. The administration 
of insulin to the thin individual with 
pseudomenstruation is advocated by some 

Low-dosage irradiation of the pituitary 
gland and ovaries, so effective in the 
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treatment of amenorrhea, proved totally 
useless in the treatment of 11 sterile 
women with pseudomenstruation* 

In the iionendocrine group of sterile 
women, repeated transuterine insufflation 
and office dilatation of the cervix give 
the best results. 

Sterilization of the Female 

A method for the sterilization of 
women by cauterization of the uterine 
cornu is presented by C, G. Bowers and 
M K Bowers Tlie ] 3 rocedure they 
claim can be carried out in the office as it 
is only slightly more disturbing than 
cervical cauterization. ^\fter determin- 
ing the necessity for sterilization, the 
patient is requested to be at the office 
a week or 10 days after her regular 
menstrual period She is instructed to 
take a copious douche of warm soda 
water an hour before her appointment 
Following iiehic palpation she is left 
m the lithotonn position and a Sims 
^peculum is introduced The \agina and 
^aglnaI wall are thoroughly sw'abbed 
with a siiitalile antise]3tic The jilug of 
mucus occluding the os is remu\ed and 
the cerxical canal is cleaned A lip of 
the cer\i\ is grasped with a tenaculum, 
and a catheter to which is attached a 
s\ringe witli 10 cc of radioj^aque oil is 
inserted until its tip passes the internal 
os and the rubber olue fits snugl} into 
the eanal The oil is injected slowly 
I'he injeition is discontinued, but the 
catheter is retained in position to pre\ent 
outflow of oil A roentgenogram is taken 
and immediate]} developed, outlining the 
ca\it\ of the tubes and uterus. 

The electrode employed is about 9 
inches (22.5 cm ) long and one-fifth 
inch (0 5 cm.) in diameter, the distal 
end IS semiflexible and is tipped with 
a small conical coil of platinum wire. 
Proximally there are 2 leads for electrical 
connections. The cauterizing coil at the 


tip is of platinum wire. To bring the 
cautery to a ''cherry red'* in air it was 
found that 8, 0 1 ampere was required, 
corresponding to a consumption of 0.96 
watt. The cautery electrode is then in- 
troduced, following the toupe previ- 
ously outlined by the sound. Its active 
tip is snugly fitted into the uterine 
horn and by touch on its shank it is de- 
termined to be in contact with the mucosa 
on all sides The current is then turned 
on for about 45 seconds, meanwdiile the 
active tip is given a slow rotary motion 
of a single revolution This movement 
of the cautery tip prevents too deep a 
burn in 1 spot in the cornu and it causes 
the cauterization to be distributed about 
the entire funnel surface of the cornu, 
causing destruction of all the mucosa 
in this area and giving assurance against 
fistulous formation It is important that 
the zone of coagulation extend into the 
muscular wall of the uterus, as it is 
here that the contracture is ])ro(luccd 
'fhe o])positc side is similail} cauter- 
ized and a gauze sponge is left in the 
\agina to absorb the oil and sanguineous 
exudate, which the ])<itient is instructed 
to remo\e when she returns home. 
W'lthin d few da\ s following the treat- 
ment ther(‘ will he a serosangumeoiis 
di.sdiarge fur a week or so which ma\ 
necessitate a dailv cleansing douche Six 
weeks after the cautcri/ation the patency 
of the tubes is checked either In an 
insufflation or roentgeiiologicall} . If the 
tube is closed, the cornu will be .seen to 
be dome shaped and no oil will enter the 
tube Contraindications for carrying out 
the ])rocedure include aii}^ active infec- 
tion of the genitourinary s} stem or any 
chronic infection of the tubes or uterus 
Patients with malignant growths, fibroids, 
polyps and endometritis vshoiild not be 
treated with the cautery electrode. Of 
a series of 12 patients, 6 w’ere cauterized 
once, 5 were cauterized twice and 1 was 
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cauterized 3 times before closure was 
complete. 

UTERUS 

Carcinoma 

G. G. Ward and N. B. Sackett^<> 
report that during the 18 years that they 
have been treating carcinoma of the 
cervix with radium at the Woman’s 
Hospital they have salvaged for 5 years 
27.4 per cent of the 595 patients seen 
and 28 5 per cent of the patients treated. 
In cases of early carcinoma, in which the 
disease was limited to the cervix, they 
saved 56.2 per cent, showing the im- 
portance of treating the disease in the 
beginning stages 

For the 359 patients seen ov'er a period 
of 10 years the absolute cure rate was 

17 3 per cent and the relative rate was 

18 per cent In spite of lowered life 
expectancy, 73 per cent of those who sur- 
vived 5 years lived 10 years or longer. 

The authors believe that the extent 
of the disease is of greater importance 
than the t\pe of cell m determing the 
])rol)ability of cure In their series, early 
carcinoma had twice the curability of 
advanced carcinoma, irrespective of the 
maturit} of the cells and of wdiether the\ 
were of the squamous or adeiiocarcino- 
inatous t\pe 

The high incidence of carcinoma of 
the stum]) after su])ravaginal hysterec- 
tomy points to the desirability of doing 
a panhysterectc^my whenever possible if 
no added risk is in\()lved 

In 108 cases of carcinoma of the fun- 
dus an absolute 5-year cure rate of 42 6 
per cent w'as obtained and a relative rate 
of 45 5 per cent They believe that a 
panhysterectomy is the most essential 
part of the treatment of carcinoma of 
the corpus and should be employed 
whenever possible. Combined radio- 
therapy and hysterectomy seems to us 


the most promising method. However, 
surgical intervention is contraindicated 
in nearly 50 per cent of the cases, and 
radiotherapy is our only resource for 
this group. 

There is a great need for comparative 
studies of the improvement obtained in 
combining high voltage roentgen therapy 
with radium therapy, and the conclusions 
should be based on the absolute survival 
rate over 5- and 10-year periods and 
not on generalized clinical impressions. 
With the adoption of the Coutard frac- 
tional technic definite improvement may 
be hoped for. 

Finally, a survey of the 6 statistical 
reports of their results shows an im- 
provement in the relative 5-year cure 
rate w’e liave obtained as follows . 1925, 
23 6 per cent; 1928, 23.1 per cent; 
1930, 25 5 per cent ; 1932, 24 8 per cent , 
1934, 25.28 per cent, and 1937, 28.5 
per cent 

The treatment for cancer of the cervix 
that Max Cutler employs is essentially 
similar to that of the Curie Institute of 
Pans It consists of 2 integral parts, 
intracavitary and external irradia- 
tion. For the former he uses an intra- 
cervical radium a])phcat()r containing 50 
mg. of radium with a 1 mm platinum 
filter For vaginal irradiation he em- 
])l(ns the colpostat, each (jf the 3 corks 
containing 10 mg of radium element fil- 
tered through 1 mm of platinum. From 
3500 to 4000 mg -liours is administered 
to the cer\ix and a similar amount to 
the \agina, so that the total radium dose 
is from 7000 to 8000 mg -hours The 
cervical irradiation extends over a pe- 
riod uf from 70 to 80 hours and the 
\agmal applicator from 116 to 133 hours 

Curettage 

The advantages of diagnostic office 
curettage is discussed by S L Israel 
and C, Mazer,"* ^ The operation is per- 
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formed usually without an anesthetic. 
The technic employed is as follows : 

The vulva and vagina are cleansed 
with tincture of green soap and water. 
The portio, exposed by a bivalve specu- 
lum, is painted with 3 per cent tincture 
of iodine and grasped by a bullet for- 
ceps. The bivalve speculum is replaced 
by a weighted one. The cervical canal 
is then iodized and the direction and 
depth of the uterine cavity verified by 
the passage of a uterine sound. In mul- 
tiparous women, the smallest (No. 1) 
Sims’ sharp curette may then be passed 
without difficulty. However, in some 
nulliparous women, the cervical canal is 
narrow and requires preliminary dilata- 
tion. In such instances, the smallest 
metal dilator, moistened by a sterile 
water-soluble lubricant, is passed, beyond 
the internal os. Following this, the 
curette readily enters the uterine cavity, 
sedulous care being observed to avoid 
injury to the neighborhood of the in- 
ternal os The interior of the uterus is 
assiduoiislv investigated and curetted in 
a routine manner. .\t the conclusion of 
the procedure, the patient is permitted 
to rest on the table for from 10 to 15 
minutes and instructed to remain at rest 
at home until the following morning 

1 he authors re])ort their experience 
in 305 patients. Complications occuned 
only twice, perforation of the uterus in 
1 and mild infection m the other In 
258 patients the curettage was employed 
in the course of functional studies, and 
in 47 there was organic disease of the 
uterus, cervix or vagina. Among the 
latter, there weie 5 cases of adenocar- 
cinoma, 4 of these lesions being so early 
that no cancer was found in the ex- 
tirpated uteri. 

Dysfunctional Uterine Bleeding 

It has been widely accepted that func- 
tional uterine bleeding is almost invari- 


ably associated with endometrial hyper- 
plasia. However, H. W. Jones^^ calls 
attention to the fact that in his experience 
with 83 consecutive cases about 14 per 
cent were associated with secretory en- 
dometrium. 

Forty-one cases of functional uterine 
bleeding associated with secretory en- 
dometrium were studied in detail In 
most cases the complaint was simple 
menorrhagia. Secretory endometrium was 
found during bleeding which lasted for 
as long as 34 days, and it w'as also 
found after prolonged bleeding associated 
with corpus luteum cysts, suggesting the 
possibility that with functional uterine 
bleeding secretory endometrium may per- 
sist for a long period of time. 

Treatment — Testosterone therapy 
for dysfunctional uterine bleeding is 
based on scientific experimental observa- 
tions In a report by M Mazer and C. 
Mazer (to aiqiear m JCndocrinology) , 
the effect of prolonged testo.sterone pro- 
pionate administered on the immature 
and adult female rat was studied 

I'he synthetic androgens, testosterone 
and testosterone |)ropioiiatc, given over 
a lelatively short iieriod, have been found 
to siiinulate the o\ar\' of the normal rat. 
I)<ul\ hvpodeiinie injections of 15 nig 
of testosterone ]Mopionate vvcie given 
for dajs. In the immature rat single in- 
jections of I to 5 mg. of testosterone 
projiionate or androstenediol caused fol- 
licle stimulation, with or without luteini- 
zation, and ]jrematurc opening of the 
vagina within 60 to 192 hours after the 
injection. 

Coincident with the ovarian stimula- 
tion there was uterine and vaginal 
growth and suppression of estrus. The 
vaginal epithelium showed mucification 
similar to that seen in pregnancy. 

Mazer and Mazer investigated the 
action of the substance in the rat when 
given over a prolonged period. 
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In the immature rat prolonged admin- 
istration of testosterone propionate they 
found causes a decrease in the weight of 
the pituitary, adrenals, ovaries and 
uterine horns and inhibition of estrus 
with mucification of the vaginal epithe- 
Hum. The degree of uterine atrophy is 
not in proportion to the ovarian atrophy, 
presumably because the suppression of 
estrogen production is partly counter- 
balanced by the direct stimulative effect 
of testosterone on the uterus. The adult 
rat reacts similarly with the exception 
that the pituitary gland shows no signifi- 
cant decrease in weight. The deleterious 
effect of prolonged testosterone treat- 
ment on the ovaries is temporary. Resti- 
tution of structure and function occurs 
within 29 days. 

Evidence is drawn rom the literature 
and the experiments described that the 
duration of treatment is the determining 
factor in the effect of testosterone on the 
ovaries ; short treatment produces stimu- 
lation and prolonged treatment depres- 
sion ft is considered that the ovarian 
atroi)h\ IS secondary to pituitary m- 
liihition 

C, Ma/ei and M Ma/er report a clini- 
cal stiidv of the use of testosterone 
I)io])ionatc foi this condition. The ma- 
terial comprising this clinu'al study con- 
sists of 25 jjrcinenopausal and 13 younger 
women ranging in age from 22 to 51 
jears Twenty-nine of the 38 jiatients 
had metrorrhagia for periods averaging 
12 weeks with a minimum of 4 weeks 
Nine had menorrhagia of varying se- 
venty for an aveiage peniod of 17 
months Thirty of the patients menstiu- 
ated regularly prior to the inception of 
the dysfunctional uterine bleeding, 7 
had delayed periods, and 1 had a radium- 
induced menopause 10 months previously. 

The therapy consisted of testosterone 
propionate in oil (oreton) admin- 
istered intramuscularly 3 times weekly 


for from 2 to 9 weeks, irrespective of 
whether or not the bleeding continued. 
The individual dose was 2% mg. in 16 
patients, 5 mg. in 11, 10 mg. in 7, and 
25 mg. in 4 patients. A cure was con- 
sidered to have been attained if the ab- 
normal bleeding ceased during the period 
of treatment and did not recur for 4 
months after cessation of treatment. The 
follow-up period varied from 4 to 19 
months with an average of 8 months. 
By these criteria 26 of the 38 (68 per 
cent) were cured and 12 (32 per cent) 
were only temporarily or not at all im- 
proved by the therapy. 

It is evident that testosterone propio- 
nate has a definite place in the treat- 
ment of dysfunctional uterine bleeding, 
especially at the menopausal age when 
the anterior pituitary-like substance is 
almost totally ineffective, and when 
larger doses can be employed without 
risk of permanent damage to the ovaries 

G. L. Foss^^ discusses the clinical 
use of testosterone propionate for the 
treatment of uterine bleeding. The out- 
come of animal experiments with tes- 
tosterone propionate has led to its use 
as a iTiuedy for excessive and irregular 
uterine bleeding clue to hyperfollRU- 
Iineima m women, especially as Zuckcr- 
inan’s work was fairly conclusive that 
it caused no undesirable secondaiy ef- 
fects, except ])erhaps enlargement of the 
clitoris 

Foss used tcstosteione jiropionatc in 
1(> cases and found that for most ])a- 
tients total doses of from 3(XJ to 800 
mg aie reijuiied, accoiding to tlu' sc 
veiity and diiialion of lileeding and the 
nature of the disorder to inhibit endn 
metnal proliferation. In some cases of 
menorrhagia, cyclic doses of from 20 to 
40 mg. given twice a week for a few 
months are sufficient to counteract fol- 
licular overaction or to restore a cyclic 
rhythm in metrorrhagia. In severe cases 
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a total dose is required of from 800 to 
2000 mg. given in daily injections of 
100 mg or injections given twice a week 
of from 150 to 200 mg., the individual 
dosage being adjusted to the clinical 
history. Metrorrhagia and menorrhagia 
can as a rule be controlled by injec- 
tion of testosterone propionate in ade- 
quate doses. Two patients have proved 
refractory to treatment, even with large 
doses of testosterone propionate. No 
harmful effect, however, has been no- 
ticed in the 16 patients. 

Myomectomy 

An analysis of the indications and re- 
sults in 523 cases of uterine myomec- 
tomy is presented by \’. S Couiiseller 
and R E. Bedard 

The study revealed a mortality of 1 14 
per cent. During the period 1925 to 
1934 about 3400 hysterectomies were 
performed fur nnomas. giving a ratio 
of about 6 hysterectomies to each myo- 
mectomy. 

There were 294 patients who e.xperi- 
enced imomectomy as tlie jirimary o])- 
eration and 229 who were subjected to 
nnumectonn as a .secondary procedure 

'Fhe operations were performed in 
e.ich instance as coiiservatne methods 
to maintain as far as possible tlie repro- 
ductne and menstrual functions In a 
few instances, among patients be\ond 
the reproductne period, tlie adnexa were 
rennned, m_\ oinectomy being performed 
as a .secondary procedure ; 63.3 per cent 
of the patients w^ere in the fourth decade 
of life and the average age of all pa- 
tients was 36.7 years. 

The menstrual periods may be nor- 
mal among patients who are candidates 
for inyoinectoiny In this senes the pe- 
riods were normal in 38 per cent of the 
cases Dysmenorrhea was a prominent 
symptom in 47 4 per cent of the patients 
who had abnormal menstrual periods. 


The situation of the tumor with respect 
to the uterus is an important factor in 
performing myomectomy. This is, as far 
as possible, all myomas should be enu- 
cleated through the anterior surface of 
the uterus or through the anterior leaf 
of the broad ligament so as to minimize 
the risk of later intestinal obstruction. 

Ovarian disease was associated in ap- 
proximately the same number of cases 
as that seen in performing hysterectomy 
for myomas in general In this series 
it w'as 47 4 per cent. 

Myomectomy in pregnancy is indicated 
only in exceptional instances. There w'ere 
22 cases of intrauterine pregnancy in 
which m)'omectomy wa.s performed Of 
these. 31 8 per cent of the patients had 
a miscarriage postoperatively. Of those 
who did not haie a miscarriage, 73 2 
per cent had normal birtlis ; there was 
only 1 case m which Cesarean section 
was performed Myomectomy, therefore, 
is not to be regarded as too inqiortant 
a factor in subsecjuent delneiw 

The recurrence of iniomas in tliis 
senes was approximatel} 20 ])er cent, 
whicli IS somewliat liigher than that cur- 
rently rejiorted, Init is accounted for In 
the fact tliat 226 of the ni\ omectomies 
were secondaiw jirocedures It is of im- 
portance tliat 25 |)er tent of those less 
than 40 tears of age were known to 
have recurrences as contrasted with 8 9 
per cent more than 40 years of age Of 
tlie group of 1 1 1 who had recurrences, 
only 26 reijuired subsequent surgical 
treatment 

The incidence of fertility was deter- 
mined for all patients with the exception 
of 8, or 2 1 per cent, regarding whom 
the information was not available jjrior 
to operation. This incidence was 61 3 
per cent, but 26 9 per cent of the fertile 
patients had experienced only miscar- 
riages. 
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Subsequent to myomectomy, 68 of the 
409 patients who were less than 40 years 
of age at the time that myomectomy was 
performed became pregnant and bore a 
total of 84 babies. The postoperative fer- 
tility was accurately determined for 196 
patients less than 40 years of age among 
whom pregnancy could reasonably be 
studied, which gives an incidence of 34 7 
per cent postoperative fertility. In the 
presence of a postoperative incidence of 
fertility of 34.7 per cent, myomectomy m 
the authors’ opinion should certainly be 
regarded as a favorable procedure during 
the reproductive period, especially when 
the mortality is not higher than that 
associated with radical procedures 

Hysterectomy 

A study of 1000 consecutive operations 
performed over a period of 23 years from 
the public ward of a general hospital by 
members of the general surgical staff at 
the I\*ter Bent Bregham Hospital, Bos- 
ton, Mass , IS reported by S. IM Duper- 
tuis and R Zollinger It is their im- 
])ressioii that the mortality figures of this 
stud\ do not justify the routine use of 
panh\ sterectomy in all cases, since the 
incidence of cancer of the cervical stump 
in this senes of 755 supravaginal hyster- 
ectomies, as far as could be determined, 
was onl\ 0 4 jier cent If supravaginal 
li\ sterectomy is to be maintained as the 
operation of choice in the majont\ of 
cases, however, more frequent and care- 
ful treatment should be given to the 
lacerated ceiwix at the time of hysterec- 
toni} in order to reduce the danger of 
cancer of the cervical stump and hkew ise 
the incidence of continued postoperative 
vaginal discharge 

Vaginal Hysterectomy 

From an analysis of 348 personal cases 
without a death, L. Averett*^^ claims that 
vaginal hysterectomy has the following 


advantages over the abdominal hysterec- 
tomy : 

1 . Lower operative mortality and mor- 
bidity. 

2. Less tendency to peritoneal infec- 
tion or shock and is therefore suitable in 
cases that are bad operative risks and in 
no way a disadvantage to the robust 
patient. 

3. In the treatment of hemorrhagic 
conditions of the uterus in middle-aged 
women, the mortality rate in vaginal hys- 
terectomy is as low' as that of radium, 
without the sequelae and relapses; fur- 
thermore, possible malignant conditions 
are, in the former procedure, readily dis- 
closed and eliminated. 

4. Convalescence is rapid, the patient 
is able to eat breakfast and read the daily 
paper the morning after operation. When 
hysterectomy alone is done without ex- 
tensive plastic w'ork, the patient is prac- 
tically devoid of complaint. 

5 The risk of ventral hernia and 
postoperative adhesions is eliminated 

6 Adequate drainage more easily se- 
cured 

7 Less risk of injury to bladder and 
ureters, providing the bladder is prop- 
erly freed and elevated at the beginning 
of the operation 

\\^ W BaI)cock exposes and ligates 
the uterine and ovarian vessels individ- 
ually on the sides of the uterus This 
enables him to open the anterior and pos- 
terior ciil-dc-sac without any special 
effort, for the peritoneum is incidentalh 
penetrated at the side of the uterus while 
exposing, ligating, and dividing the ves- 
sels Thus there is little danger of injur- 
ing the bladder or rectum and, b\ proper 
retraction with a small trow'el, the ureters 
are not endangered The vaginal vault is 
also left open and a Mikulicz drain ear- 
ned into the jielvis. This does away 
w'lth the secondary pelvic abscesses, but 
in 3 instances intestinal adhesions to 
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gauze or some adjacent part led to an 
obstruction requiring secondary opera- 
tion. He, therefore, then brought the 
pedicles through the peritoneum to the 
vaginal wall where they were anchored, 
the peritoneum being closed, and the 
vaginal margins lightly approximated 
over the pedicles. Thus far, this method 
has worked well. 

J. W, Kennedy states that the indica- 
tions for the operation are: All fibroid 
tumors that can be removed by the vagi- 
nal route and, if morcellation is resorted 
to, large growths may be removed through 
the vagina ; all dysfunctions of the uterus 
m the suspicious and sterile uterus ; all 
degrees of prolapse of the uterus in the 
sterile organ ; all conditions of the abused 
cervix in patients over 45 ; in all patients 
where malignancy comes w'lthin the first 
and second groups ; in all polypoid 
growths of the cervix in patients over 
45, as over 60 per cent of these patients 
w'lll show^ similar growths of the fundus, 
and in practically all patients with exces- 
weight with cardiorenal symptoms 
He ])refers the clamp method. 

I'he clamp method in removing the 
utciiis IS must niipuitaiil in any <legiee 
of piulapsc of the organ, for aftei the 
Hamps are lemoved tlic hioad ligaments 
contract and pull the \aginal fuinix high 
up and thus ielie\e the prolapse which 
takes care of the c\stocele m most con- 
ditions. In the extensive prolapsed con- 
ditions, such as complete procidentia, he 
immediately does a repair of the cystoede 
hy the use of silkworm-gut sutures. 

A slough incident to the clamp method 
ol lemoving the uterus causes an infec- 
tious discharge and buried absorbable su- 
tures must not be used. 

The clamp method of removing the 
uterus lengthens the vagina, the ligature 
method shortens it. The use of the clamps 
gives a large percentage of operability 
The operative time is the shortest of any 


major operation of which he has knowl- 
edge. Very often the anesthesia may be 
stopped when the operator begins the 
procedure. 

VAGINA 

Bacteriology — L. Weinstein^'^ exam- 
ined 419 vaginal secretions for the pres- 
ence of viable staphylococci. Of 196 preg- 
nant patients and 223 with or without 
disease of the female genitalia, 191 were 
found to be harboring staphylococci. 
Eighty-two of the pregnant and 109 of 
the nonpregnant women yielded staphy- 
lococci Most of the strains isolated were 
of the albus type, aureus being found m 
a much smaller number of cases ; 90 per 
cent as contrasted with 9.9 per cent. No 
correlation could be established between 
the incidence of the albus type and any 
particular clinical syndrome. Staphylo- 
coccus aureus was recovered, however, 
w'lth the greatest frequency from preg- 
nant individuals 

Of the 19 strains isolated, 9 were found 
in cases of ]M'egnancv, 3 w'cre recovered 
from cases of d'ncliomonas vaginalis 
vaginitis, one fioni an iiidivKlual with a 
letruc cited uterus, 4 from cases of ‘hiou- 
s])ecific” vaginitis, 1 from an individual 
with dysmenorrhea and 1 from a jiatient 
in whom theie was no pathologic change 
of the genitalia The albus t\pe of staph- 
ylococcus deser\es further study m its 
])ossihle relation to disease of the female 
genitalia, since many of the types isolated 
possess the jirojierty of hemolyzing 
blood, occasionally coagulate serum and 
ferment mannitol which, accoialmg to 
Chapman, are indicative of potent lal 
pathogenicity. 

Trichomonas Vaginitis 
G. P. Hibbert and F. H. Fallses find 
that a specific strain of streptococcus is 
an important causative factor in the 
symptomatology of an infection of the 
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vagina which has all the clinical mani- 
festations of so-called Trichomonas vagi- 
nalis vaginitis but which fails repeatedly 
to reveal the presence of the parasite in 
the discharge, postmenstrual or at other 
times. 

The organism isolated from their cases 
has been positively identified as the Strep- 
tococcus subacidus of Holman. Strepto- 
coccus subacidus as a pathogen was 
proved in their work by experimental 
inoculation of 4 out of 5 patients with a 
pure culture of the organism. Objectively 
the symptoms produced were intense red- 
ness of the cervix, vaginal mucosa and 
vulva, and a gray-white, sticky discharge 
Subjectively the patients all complained 
of a tenderness, burning and itching 
about the vaginal orifice, and a whitish 
discharge. 

Treatment — The treatment instituted 
was as follows At no time was any 
bacteriocidal agent agent applied to the 
vagina , the vaginal tract was first 
cleansed of accumulated debris with dry, 
sterile cotton Then a sterile cotton tam- 
pon saturated with a broth filtrate of 
the Streptococcus subacidus was 
packed against the cervix and allowed 
to remain in place for 24 hours before 
removal by the patient An intradermal 
injection of a standardized vaccine 
made from the Streptococcus subacidus 
was also given at this time The inter- 
val betw'een treatment was 1 week, and 
the treatments were discontinued during 
menstruation All 4 of these patients 
were successfully treated and rendered 
symptom-free in from 4 to 7 treatments 

The authors believe that the Strepto- 
coccus subacidus found m patients pre- 
senting the clinical picture of Tricho- 
monas vaginalis is pathogenic, as shown 
by its fulfillment of Koch’s laws. It pro- 
duces an immune reaction (agglutina- 
tion) when injected intradennally. 


Local clinical improvement was more 
rapid and apparently more lasting when 
general antibody reaction was stimulated 
by the vaccine in addition to the local 
antibody stimulation by the filtrate. 

The pH of the vagina was found to be 
relatively high when there were large 
numbers of Streptococci subacidus pres- 
ent, and to be lower as they disappeared, 
irrespective of the presence or absence of 
the trichomonads. 

The disappearance of the clinical pic- 
ture and symptoms with the disappear- 
ance of the Streptococcus subacidus, oc- 
curring in the presence of the tricho- 
monads, suggests the former as the chief 
factor in the production of the lesions. 

Further efforts to eradicate this strep- 
tococcus from the genital tract, and to 
raise the general immunity to this organ- 
ism, seem the logical way to the authors 
to attempt the control of tins infestation. 

E. L Cornell^® recommends the fol- 
lowing treatment. The patient is given 100 
tablets of apreparation containing acetar- 
sone (Devegan ) and instructed to insert 
1 tablet in the vagina nightly after re- 
tiring. The patient is warned against 
having sexual intercourse throughout 
the course of treatment unless a condom 
IS used. She is not to take douches She 
should keep the labia clean by frequent 
washing since the tablet disintegrates and 
is discharged from the vagina. If allowed 
to dry on the hair, it is difficult to re- 
move. The patient is to return to the 
office on the first, third and fifth day 
of her menstrual period. At this time 
the menstrual secretions are cleansed out 
and 3 or 4 tablets are inserted into the 
upper part of the vaginal vault. When 
the period is finished, the patient may 
resume home treatment. 

After the fourth menstrual period, the 
home treatment is discontinued, but the 
patient is to return to the office 1 week 
after she stops flowing. The secretions 
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at this time are cleaned out and, if 
Trichomonas vaginalis is not found, the 
patient is instructed to return in 10 days 
for a retest. If the test is negative again, 
the patient returns again after her next 
menstrual period for another test. The 
patient is considered cured if no evidence 
of Trichomonas vaginalis is found on this 
visit. 

If a patient who has finished the course 
of treatment and has been pronounced 
cured suflfers a recurrence of vaginitis 
following sexual intercourse without the 
use of the condom, the husband should 
be considered a trichomonas carrier even 
though the organism is not found in his 
prostatic secretions. He should be given 
treatment The woman should be treated 
in the same manner as before for at least 
2 or 3 months and retested thereafter. 


VENEREAL 

LYMPHOGRANULOMA 

\ stud\ of 46 negresses with venereal 
l\m])hogranuloma is presented by L \V 
.Shaffer and h- Arnold/'^^^^ The commonly 
ac'cepted methods of treating the disease 
were entire!} unsatisfactory. With the 
introduction of sulfanilamide and its use 
m gre<itl} dnersified infections, it was 
Used in this infection m 21 cases The 
drug was gi\en entire!} In moutln 40 
tjraiiis (2 6 Gin } daily m 4 doses of 10 
rains (065 Gm ) each for 1 week, 30 
grains (2 Gm ) daily in 3 doses of 10 
grams each for the second w'eek, and 
20 grams ( 1 3 (un ) daily in 4 doses of 
5 grams (0 3 Gm ) each for the remain- 
der of the time The usual length of 
treatment was from 1 to 2 months The 
results w'lth such small doses have been 
encouraging. Of the 12 cases in which 
sulfanilamide alone was used, apparent 
cure occurred in 3, improvement in 5 
and no improvement m 2 ; the results in 
2 are unknown. Of the 10 cases in which 


there had been previous treatment (usu- 
ally intradermal injections of Frei anti- 
gen, administration of antimony and 
potassium tartrate, treatment for co- 
existing syphilis or a combination of 
these, none of which produced material 
benefit), seeming cure occurred in 1, 
improvement in 6 and no improvement 
m 1 ; the results are unknown m 2. 

The rapid symptomatic improvement 
in the majority of cases, even of severe 
chronic involvement, is gratifying Longer 
observation wdll be necessary to deter- 
mine the permanence of these results 
The seemingly specific results may be 
due to action of the drug on the second- 
ary invaders rather than on the specific 
virus of the disease Sulfanilamide may 
be an eflfective weapon also m the pro- 
phylaxis of venereal lymphogranuloma 

Some practical questions on this vene- 
real disease are answered In W. 

Wliat formerly were considered as 4 
separate diseases are now combined into 
the picture of venereal 1} m]diogranuloma, 
namely {ci) The so-called strumous or 
scrofulous bubo, known esjiecially to the 
iuiropean venereologists and related par- 
ticular!} to tuberculosis or chancroid, 
(b) the so-called climatic bubo, known 
to tropical and na\al pli}sicians and asso- 
ciated by most of them to the climate of 
the tropica! countries, (c) the .so-called 
esthionicnc, a kind of chronic ulcer and 
elephantiasis of the vulva related by most 
of the earlier venereologists and gynecol- 
ognsts to cancer, tuberculosis of svphilis, 
and (d) the so-called inflammatory rec- 
tal stricture related by surgeons to gon- 
orrhea, syplulis or other diseases 

Venereal lymphogranuloma is found 
in all countries and m all races, although 
it is rarer than syphilis and gonorrhea. 

A question of special importance is the 
distribution of venereal lymphogranu- 
loma in the sexes. The bubo form of the 
disease occurs much more often in males, 
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the elephantiasic and ulcerative form 
more often on the genitalia and rectum 
of females It has seriously been dis- 
cussed whether these elephantiasic and 
ulcerated forms represent an infectious 
stage of the disease. Most authors believe 
it does, but Frei is still not totally con- 
vinced. This question is of great epi- 
demiologic importance, because quite a 
few prostitutes are affected with these 
incurable manifestations for many years 
without discontinuing sexual intercourse. 

Of greatest importance m the spread 
of venereal lymphogranuloma is the so- 
called primary lesion on the genitalia, the 
beginning of the disease Later on when 
the bubo has fully developed there is 
ordinarily less danger of transmission by 
men Abortive and inapparent forms, 
which are known to exist, offer a dan- 
gerous source of infection even for years 
There are several little endemics known 
to have been started by a single woman 
who had only slightly enlarged inguinal 
glands and a mild discharge and gave a 
positive cutaneous test. 

\Tnereal lymphogranuloma begins 
with an average mculation of from 10 
to 25 da\s but occasionally after a period 
of some months In a large number of 
cases the first sign is a small lesion at the 
])ortal of entry, generally the genitalia, 
the so-called lymphogramilomatous chan- 
cre, usually not noticed by the patient. 
The iliac glands often participate in the 
disease In females the bubo process can 
develop unnoticed inside the pelvic girdle 
During the extirpation of buboes in ve- 
nereal lyni])hogranuloma, one sees that 
the central lymphatic vessels take part 
m the disease 

For diagnosis of venereal lympho- 
granuloma the most frequently used 
method is the cutaneous test of Frei The 
material needed consists of the diluted 
and sterilized pus of proved, nonruptured 
pure buboes of venereal lymphogranu- 


loma. One-tenth cubic centimeter is in- 
jected mtracutaneously and the reaction 
is read after 2 days. In a positive case, 
one finds an inflammatory papule of at 
least 0.5 cm in diameter, often with 
peripheral erythema and sometimes with 
central pustule. In negative cases there 
is no or very little reaction after 2 days. 
Only tested vaccines corresponding to 
these conditions should be available for 
general use. On account of the possibility 
of generalized or focal reactions, it is not 
advisable to make the test in peracute 
stages of the disease or in cases in which 
suppuration occurs near the peritoneum. 

A positive reaction does not prove that 
the disease still exists, because the power 
to react to the test remains in healed 
cases for decades. A negative reaction 
m cases of venereal lymphogranuloma 
occurs in the earliest stage of the bubo 
and in some cases in which there is tran- 
sitory or constant anergy. In cases of 
anergy, a positive result may be obtained 
by the so-called inverted test, in which 
the patient’s sterilized pus is injected into 
the skin of a patient with proved venereal 
lymphogranuloma, producing a positive 
reaction, or the usual vaccine is injected 
intravenously instead of mtracutaneously 
into the suspect and if he has the disease 
he may respond by a generalized febrile 
reaction It may be said that the venereal 
lymphogranuloma cutaneous test results 
in about 95 per cent of positive reactions 
when buboes have developed and m about 
90 per cent when there is ulcerative 
elephantiasis. 

Since the vaccine is of human origin, 
It is often not available m sufficient quan- 
tities, because in many of the cases there 
IS little and sometimes no pus Therefore 
some investigators have introduced vac- 
cines of animal origin Levaditi of the 
Institut Pasteur in Paris and Jonesco- 
Mihaiesti of Bucharest produce a vaccine 
from monkey brain. Grace and Suskind, 
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of New York, and D’Aunoy and von 
Haam, of New Orleans, recommend vac- 
cines made from mouse brain. 

Treatment — There has been until 
now no really effective chemotherapeutic 
method for the treatment of venereal 
lymphogranuloma. Frei uses antimony 
or gold compounds; others use also 
copper, iodine, or salicylic acid prep- 
arations Only m the earliest stages or in 
very mild forms of bubo can one obtain 
abortive healing with these treatments. 
But one has to keep in mind the fact that 
some of these bubo forms have a tend- 
ency to heal without any treatment. If 
the bubo has grown larger, an eccelera- 
tion of healing is sometimes obtained by 
these medications But m severe forms 
of bubo as well as in elephantiasis, no 
definite effect is obtained by chemical 
treatments The antisyphilitic remedies 
such as arspheiianiine and compounds of 
bismuth or mercury usually do not give 
aii\ relief m venereal lymphogranuloma. 

< >nl\ m a few of the cases connected 
vMili sNphih.s does one see improvement. 

'file therapeutic use of venereal lym- 
phogranuloma vaccine had according 
to hrei but little effett as long as the vac- 
iine was injected intractitaneously or 
subcutaiieousli . Since the introduction 
of the intravenous method by Heller- 
stroin, accelerated healing has been .seen 
111 the cases m which there are buboes 
and sometiines a decrease of complaints 
111 the ulcerative forms. 

.Some authors recommend the surgical 
method as the best treatment for the 
different forms of venereal lymphogranu- 
loma 'J'hey extirpate the affected lymph 
glands m the early and even in the later 
stages ; they extirpate excessive forms of 
elephantiasic labia majora while treating 
the chronic ulcerations with intensive 
coagulation diathermy. On the surgical 
treatment of rectal stricture there are 2 
different opinions. Most physicians re- 


strict themselves to inducing a preter- 
natural anus as high as possible; only 
few prefer radical operations. In some 
rectal cases fairly good results can be 
obtained with careful, conservative treat- 
ment by very cautious dilations and mild 
irrigations and regulation of diet and 
bowel movements. 

Roentgen treatment gives, perhaps, 
some results in bubonic cases, especially 
when combined with other treatment. In 
cases in the chronic ulcerative stages 
there is very little effect and in elephan- 
tiasis none. Experience with radium treat- 
ment is too limited for any conclusions 
to be drawn. Ultraviolet rays applied 
generally and locally may be tried occa- 
sionally m ulcerative elephantiasic cases. 

.A, comparison with .syphilis, the only 
venereal disease in which prophylactic 
measures have had really great success, 
shows that weapons against venereal 
lymphograiiuloma must be improved 
in 2 directions’ In the first place, in 
.syiihilis there are 2 diagnostic methods, 
the serologic reactions in advanced stages 
and the dark-field examination for .spiro- 
chetes in the early and infectious stages 
In venereal lymphogranuloma an equiva- 
lent convenient method for the examina- 
tion of the early stages and mfectiousness 
IS lacking and has to be worked out with 
the help of present and future experi- 
mental observations. Secondly, in syphi- 
lis there are drugs which enable one to 
destroy the mfectiousness in the shortest 
possible time. In venereal lymphogran- 
uloma such treatment is lacking and has 
to be searched for by interrelating chem- 
ical and animal studies. 


VULVA 

Chancroid 

Chancroidal infection in the female is 
discussed by R. Torpin and R. B. 
Dienst.®^ In the treatment of this lesion, 
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H. ducreyi vaccine administered subcu- 
taneously IS held to be useful in develop- 
ing immunity and terminating the lesion. 
Frequently repeated intradermal tests, 
using 0.1 cc. of vaccine, are of great value 
m treatment. In addition, it is of the 
utmost importance to keep the ulcers free 
from secondary infection by sodium per- 
borate, peroxide, or other cleansing 
washes. The use of local applications of 
a mixture of 4.5 per cent neoarsphena- 
mine in equal parts of glycerine and cod- 
liver oil IS almost specific for eradicating 
fusospirochetes in the chronic deeply 
excavating cases ; antigenic therapy is of 
little value until this is done. Buboes 
should not be incised , surgical treatment 
should be limited to repeated aspiration 
when the buboes soften Not infrequently 
the pus IS sterile and, if buboes are in- 
cised, secondary infection is almost cer- 
tain to follow, often resulting in deep 
chronic penetrating and spreading ulcer- 
ations 

Pruritus 

The treatment of pruritus am by alco- 
hol injection was developed by Harvey 
Stone and first reported in 1916. Jn 
1926, after 10 years’ experience with the 
method in over 200 cases of jiruritiis am, 
Stone concluded that the subcutaneous 
injection of 95 ])er cent alcohol properly 
pei formed liy the technic he described 
would give prompt and complete relief 
in all cases of pruritus am. The results 
as a rule aie not permanent 

After successfully emplo}ing Stone's 
piocedure of tlieiajiy foi pruritus am foi 
several yeans, W. M. Wilsoir"*'^ decided 
to try the same method of treatment for 
pruritus vulvae. 

Technic — The patient is placed in the 
lithotomy position, and the vulval and 
perianal regions are prepared as they 
would be for surgical treatment except 
that shaving is not necessary. If one has 
not previously mapped out the area of 


pruritus, the vulval structures and the 
contiguous surfaces of the skin should be 
reviewed to determine the exact extent 
of the itching. The patient will often 
point to the areas of most intense itching 
and neglect to mention parts less in- 
volved. She should, therefore, be care- 
fully questioned. 

The patient is then anesthetized, gen- 
eral anesthesia of some sort being prefer- 
able. In the majority of cases in this 
series the injection was done during ni- 
trous oxide or ethylene anesthesia. Dur- 
ing the past year, however, Wilson has 
employed evipal anesthesia in selected 
cases and finds it adequate for this brief 
procedure, which usually requires from 
5 to 10 minutes for completion. Local 
anesthesia may be employed, but except 
for the injection of small areas, infiltra- 
tion anesthesia is a tedious, time-consum- 
ing procedure which is not well tolerated 
by women of the type affected. More- 
over, the ultimate results are seldom as 
good as when general anesthesia is em- 
ployed If one emplo}s local anesthesia, 
a minimum amount of solution should 
be used and alcohol injection delayed 
until the anesthetic solution appears well 
absoibed The ]>urpose oi these precau- 
tions IS to prevent a dilution of the 95 
per cent alcohol, which, if great enough, 
interferes with its destructive action on 
the subcutaneous nerves 

Wilson lias substituted absolute for 95 
pei cent alcohol in a few cases but could 
detect no (litference m the immediate ot 
the ultimate results obtained 1 he ah'o- 
hol IS injected hv means of an ordinal y 
2 cc. hypodermic syringe w'lncli is cali- 
brated in minims Any hypodermic needle 
of small gauge is satisfactory. The author 
generally uses a No. 25 gauge, % inch 
needle The needle is inserted perpen- 
dicular to and through the skin, so that 
the alcohol will be deposited just beneath 
the dermis m the subcutaneous cuimec- 
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tive tissue. An injection into the skin 
itself or too deeply into the subcutaneous 
tissues may produce a slough. Only from 
2 to 4 minims (0.12 to 024 cc.) of alco- 
hol is injected at a single insertion of the 
needle. The number and the spacing of 
injections depend on the extent of the 
pruritus, the age of the patient and the 
condition of her peripheral circulation as 
well as the estimated efficiency of the 
circulation of the part to be injected 
Elderly patients with arteriosclerosis or 
vulval and anal varicosities should be 
given injections cautiously, with a mini- 
mum of alcohol (not over 2 minims), at 
slightly wider intervals than younger 
women with efficient vascular systems. 
Wlien the circulation seems unimpaired 
one may inject as much as 4 minims of 
alcohol beneath every square centimeter 
of the pruntic skin 

Immediately after injection the labial 
folds, particularly the labia majora, be- 
come more or less edematous The edema 
ma} reach its height in a few' hours or 
ma} increase slowh, reaching a ma.xi- 
mum in from 12 to 24 hours, .\fter 24 
hours it subsides slowly, so that in from 
5 to 10 da}s the vulva usually appears 
nornial, though there is always a certain 
amount of subcutaneous induration m 
the region of the labia niajora. This like- 
wise subsides slow'h , leaving in some 
cases a chain of small hard nodules, 
which in turn become smaller gradually 
and disappear in from 4 to 6 weeks 

The itching usually stops immediately, 
though occasionally 1 or 2 small areas of 
pruritus remain These arc usually areas 
that were overlooked or improperly 
treated, and they can be reinjected with 
the patient under local anesthesia if the 
itching persists after the edema subsides 
As a rule this residual pruritus subsides 
in a few' days or can be controlled with 
antipruritic ointments until it ceases to 
annoy. 


The patients are instructed to remain 
in bed for at least 2 or 3 hours after 
injection and to go to bed as soon as they 
reach home. If the vulval swelling be- 
comes uncomfortable, hot magnesium 
sulfate packs may be applied. A number 
of women have resumed their usual occu- 
pations on the day following injection, 
wdiile some with marked edema of the 
vulva have found it necessary to remain 
at rest for 2 or 3 days. 

Results — Twenty-five patients ( 5 1 
per cent) had complete relief Four 
patients experienced partial relief. There 
have been 13 recurrences (26 5 per cent) 
in this series. Alcohol injection failed to 
relieve pruritus m 2 cases ( 4 per cent). 
The author claims that alcohol first 
induces degenerative changes in the 
subcutaneous nerve fibers resulting in 
a cutaneous anesthesia which persists 
until regeneration occurs Second and 
probahh more important, the changes 
actuated in the \ascular and the recticulo- 
endothelial system result in a rapid 
niol)ili/at i ( >11 ( )f ] )( )I_\ iiK )rph( inuclear leu- 
k()C}tes and histiocw tes, which repair 
inflainmatoi \ ])i( messes <in(I thus dispose 
of the factors pnnci])all\ responsilile for 
the pruritus as well as the cutaneous 
lesions usuallc ])iesent 

Resection of Sensory Nerves — 
1). Usher and A 1) C amphelb"^'* discuss 
resection of the sensory nerves of the 
perineum which they jierfornied on 8 
patients in whom pruritus jirovecl refrac- 
tory to nonsurgical measures The technic 
described In Learmow th, Alontgoniery 
and Counsellor was ado])ted Wdule it is 
true that regressional changes do occa- 
sionally follow resection of the perineal 
sensory nerve, one must not lose sight 
of the fact that carcinoma m this region 
commonly follows leukoplakia, wath pru- 
ritus the only sym])tom and excoriation 
from trauma the only visible lesion. On 
the other hand, if biopsies taken at the 
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time of the nerve resection do not reveal 
malignant changes this procedure will 
relieve symptoms and does not preclude 
vulvectomy for carcinoma of the vulva 
if and when detected. 

Complete relief has been obtained in 
5 of the 8 patients for periods varying 
from 5 months to 2^2 years. In another 
case there was complete relief for 2^ 2 
years, when vaginitis and leukorrheal 
discharge resulted m a slight recurrence 
which rapidly subsided under appropriate 
treatment The patch of leukoplakia had 
also disappeared. In 1 patient the nerves 
could not be excised completely. Relief 
from symptoms was obtained in the re- 
maining case, but the period of post- 
operative observation is as yet too short 
to permit the outcome to be determined. 

The patients have not been followed 
sufficiently long to determine whether 
the relief will be permanent In the 
majority of cases m which operation was 
performed, local applications, roentgen 
therapy and eiidocrme therapy had been 
employed previously without success 

Vulvovaginitis 

Treatment — Estrogenic Hormone 

— The present routine of treatment of 
gonococci vuhovaginitis m children is 
described by R W. Te Linde 

The mother is told to wash the vuha 
at the daily Ixith, but no vaginal irriga- 
tions or instillations are used She is 
then given a demonstration of how' to 
introduce a su])pository into the child’s 
vagina The sii])positones of amniotin 
for children which are now on tlie market 
contain 1000 I U and have proved most 
satisfactoiw In almost every instance 
they can be inserted into the child’s 
vagina without difficulty. One supposi- 
tory is introduced daily at bedtime 

The patients are brought back to the 
clinic at w^eekly intervals, wdien vaginal 
smears and waslnngs arc made The 


washings are made wdth a small medicine 
dropper and examined under low mag- 
nification. As soon as the vagina is well 
under the influence of the estrogen, epi- 
thelial desquamation begins. At times 
this is so profuse as to cause the mother 
to fear that there is an increased amount 
of pus. But as soon as this epithelial 
response takes place, the vulval redden- 
ing begins to clear up, and in a few’ days 
the smear usually becomes negative. 
Smears are stained by the Gram method, 
so that the gonococci can be differen- 
tiated from gram-positive cocci of like 
structure. 

After the negative smear, the treat- 
ment is continued for 2 more w’eeks, and 
if the weekly smears continue to be nega- 
tive it is discontinued In the average 
case, the entire treatment extends over 
about a month. It is possible that in some 
cases treatment could be discontinued m 
less than 2 weeks after the smears be- 
come permanently negative, but since the 
author has been following this routine, 
recurrences have been rare, w’heras wdien 
he discontinued treatment sooner, m his 
earlier studies, they were more frequent 
The clinical use of this substance in the 
treatment of vaginitis is harmless 

In his cases of Inpodermic administra- 
tion, Te Linde observed definite h\ pertro- 
phy of the breasts in most of the children 
wdio received an} great quantity of am- 
niotin (^n the other hand, the children 
who received amniotm vaginally showed 
no changes m the breasts This differ- 
ence suggested that when the substance 
w’as administered by the vagina there was 
little general absor])tion and that the 
more marked eftVet noted m the vaginal 
mucosa might lie due to greater local 
concentration In rare instances there is 
some general absorption 

The last word concerning the possible 
harmful effect of estrogenic substance 
cannot be said until a group of children 
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treated with it have reached maturity 
and borne children. At this time, how- 
ever, it is possible to say that all of the 
children so treated seem to be developing 
normally as far as can be determined by 
examination of the external and the 
internal genitalia. 

Of the 175 children treated, 2 have 
reached or passed the age of 13. One of 
these began to menstruate 10 months ago 
and has menstruated regularly since. 
The other, at 14, has just had her first 
period. Another child had her first period 
3 months ago, at 1 1 years, and has men- 
struated regularly since. 

The author also observed that although 
the vagina could be changed from its 
normal average acidity of 7 5 by 
means of vaginal suppositories of flora- 
quin as advocated by Karnaky to a pH 
5 7; i e , beyond the acidity at which the 
gonococcus will grow in vitro, the results 
m clearing up the infection were much 
less satisfactory than with amniotin. 

The simple healing of the ulceration 
and the complete covering of the vagina 
with a thick adult type of ejiithelium fol- 
lowing the use of amniotin suppositories 
lias an nn])oitant pail in (lie eiadication 
of the intectioii 

\ folIo\v-uiJ of his iiist 100 patients, 
fioni 3 months to 2\\ years after the last 
tieatment, showed 98 of them wtIK 

Sulfanilamide — Before the use of 
sulfanilamide, the treatment of gonor- 
rheal vul\o\aginitis consisted mainly of 
('heniicals applied locally and the use of 
hiologic agents .Since 1928, S. J I loll- 
man, M Schneider, M. L. Blatt, and 
R. D Herrold^"'^^ have used various chem- 
icals locally, such as silver nitrate, mer- 
curochrome, acri flavine, potassium 
permanganate, merthiolate, meta- 
phen, ammoniated mercury and lactic 
acid. Of all these local applications they 
obtained the least discouraging results 
with the silver nitrate in 0.5 to 1 per 


cent strength in 10 per cent gelatin. With 
this treatment they obtained negative 
smears in some instances in from 6 to 8 
weeks, which result was considered very 
satisfactory at that time. Most infec- 
tions remained positive for more than 5 
months. In a series of 124 patients that 
they treated at the Cook County Hospital 
the average length of stay in the institu- 
tion was 4 6 months. Recurrences were 
very common. Forty of the patients re- 
turned because of recurrent infection in 
from 2 weeks to 8 months after discharge 
from the hospital Undoubtedly many 
more had relapses but did not return 

A temporary wave of enthusiasm fol- 
lowed the introduction of biologic prod- 
ucts in the treatment of gonorrheal vulvo- 
vaginitis In 1930 they reported a large 
series of cases treated wdth immune horse 
serum, gonotoMii bnj^th filtrates injected 
intraciitaneonsly and subcutaneously, 
ectoantigen intraciitaneonsly, wBole gon- 
ococci intraciitaneonsly, and local appli- 
cation with gonotoMii In 1934 they 
repoitecl on 1> sed g{ inococci in the treat- 
ment of gonoirheal ccrvicovaginitis In 
geneial the results weu‘ not particularly 
eiKouragmg w^itli <mv of tliesc^ methods 
of tieatment 

Tlu‘ <iiitIiois tieat(‘(I 18 patients with 
theelin, giving 2000 1 U 3 times weekly. 
The amounts used in individual patients 
varied from 04,000 to 184,000 units In 
geneial the lesults wei(‘ somewhat better 
than with the silvei nitiate treatment, hut 
still not very encouraging, since 40 pei 
cent of the patuiits had recuircnces 

One of the authors, Herrold, has 
found that sulfanilamide in concentra- 
tions stronger than 1 : 10,000 is bacteri- 
cidal in vitro, although such determina- 
tion must be made in periods of hours 
to demonstrate gonococcidal action in- 
stead of the standard 20-minute contact 
as used with other antiseptics. 
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The series reported includes a group 
of 25 children varying in age from 3 
months to 10 years. Three of this group 
had chronic infections at the time of in- 
stitution of treatment, 1 subacute and the 
remainder acute infections. No local 
treatment was used and sulfanilamide 
was administered orally in fruit juice to 
all the patients. 

During the first 2 days, the daily dos- 
age was % grain (0.05 Gm.) per pound of 
body weight in 4 equally divided doses at 
intervals of 6 hours. During the next 5 
days the dosage was reduced to three- 
fourths of this amount, or grain 
(0 04 Gm ) per pound daily. During the 
second and third weeks the dosage was 
reduced to % gram (0.024 Gm.) per 
pound daily or one-half the initial dosage. 
At the end of a 3 weeks’ course of treat- 
ment a rest period of 1 week was given 
regardless of the results of smear exam- 
inations All patients whose smears were 
positive at the end of this rest period 
were given a second course exactly like 
the first. A rest period was also given at 
the end of tlie second course of treatment, 
and for the majority of patients who 
were still infected at the end of the second 
rest period a third course of treatment 
was prescribed A few patients were 
given a fourth course of treatment after 
the third rest period. 

The authors report that only 7 patients 
were apparently cured during the first 
couise of treatment, or under a period of 
21 days By apparent cure they mean a 
clinical disappearance of all signs of in- 
fection from the urethra, vagina, cervix 
and rectum, as well as negative smears 
from these areas None of this group of 
7 were cured under a period of 16 days, 
and the average was 17.3 days. Four 
of the group cured during the first course 
of treatment had acute infections, 2 
chronic and 1 subacute. During the sec- 
ond course of treatment, 9 additional pa- 


tients were cured between the thirty-fifth 
and forty-ninth day of treatment, with 
an average of 42.9 days. Seven of the 9 
patients not cured were given a third 
course of treatment and 1 of this group 
was cured during the third course, or in 
63 days. Four of the 6 remaining patients 
not yet cured were given another course 
of treatment after the usual rest period, 
and only 1 of this group of 4 was cured 
by such additional treatment. Analysis, 
therefore, reveals that approximately 
two-thirds of the patients were cured by 

1 or 2 courses of treatment, after which 
there was a very marked drop in the per- 
centage of benefit derived by a third and 
fourth course of treatment. It would seem 
then that patients who do not respond to 

2 standard courses of treatment have 
gonococcic infections that are relatively 
resistant to therapy with sulfanilamide. 

All patients in this group were kept 
in the hospital for 2 weeks after nega- 
tive smears were obtained, and all those 
listed as cured had follow-up examina- 
tions from 1 to 3 months after discharge 
from the hospital. The examinations 
revealed that they were symptomatically 
normal, and smears were negative for 
gonococci. 

The incidence of side reactions was 
strikingly less than in any comparable 
series of adults that have been reported. 
Gastrointestinal symptoms which so com- 
monlj occur m adult patients were en- 
tirely absent in this group of children 
Only 1 patient had a t}pical “drug fe- 
ver” reaction, which occurred on the 
tenth day and was associated with urti- 
caria and swelling of the face Two 
other patients had a slight fever of less 
than 100° F. (37.8° C.) One patient 
had a rather severe epistaxis, and 3 
others mild epistaxis A definite anemia 
occurred in only 1 patient. 

Summarized, therefore, m a series of 
25 patients who were given sulfanilamide. 
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7 were cured in an averag'e of 17.3 days 
and 9 in an average of 429 days. Only 
2 of the 9 remaining patients were cured 
by additional administration of sul- 
fanilamide. 
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OBSTETRICS 

By P. Brooke Bland, M.D. and Arthur First, M,D. 


ABORTION 

Habitual Abortion 

Treatment — M. F. Potter^ performed 
a senes of Aschheim-Zondek tests on the 
urine of 19 pregnant women who had 
previously been unable to carry a preg- 
nancy to term, to see whether the reac- 
tions dif¥ered from the reactions obtained 
from the urine of normal pregnant pa- 
tients. Although the urine of pregnant 
women who produced stillbirths and 
abortions frequently gave perfectly nor- 
mal Aschheim-Zondek reactions, the re- 
sults were definitely weaker than those 
with the urines of normal pregnant pa- 
tients The 19 patients with a history 
of habitual stillbirth and abortion w’ere 
placed on large oral doses (up to 18 
grains, or 1 2 Gm., daily) of corpus 
luteum (progestin) Three of these 
cases ended in failure There w^ere 6 
cases of threatened abortion m this series, 
in each of which the ]n*egnanc} w^as 
preserved 

This series of cases of habitual still- 
births and abortions gives a high per- 
centage of pregnancies successfully ter- 
minated, especial!} compared w'ltli what 
the same patients accomplished unaided 
h\ progestin Without this treatment 
the 19 patients had among them 55 preg- 
nancies Of these only 8 were successful 
and 47 ended m failure The same 19 
jmtients, under treatment with progestin, 
achie\ed success with 16 pregnancies 
and only 3 failed It is suggested that 
the factor in the corpus luteum re- 
sponsible for these successes is probably 
different from the factor responsible for 
the structural changes of the endometrium 
preparatory to pregnancy. 

The treatment of 8 cases of habitual 
abortion by progesterone is discussed 


by C. A. Elden.^ The general method 
of treatment followed w^as the intramus- 
cular injection of progesterone, weekly, 
as soon as pregnancy w^as established up 
to, and including, the sixth lunar month 
of gestation. 

The causes of habitual abortion are 
many and varied, and the lack of the 
hormone produced by the corpus luteum 
is only 1. Hypovitaminosis, hypothy- 
roidism, defective decidual reaction, mal- 
formation of the ovum are a few of the 
causes other than chronic systemic dis- 
ease. 

The matter of dosage necessary to 
maintain pregnancy in the human being 
is at present empirical The series re- 
ported by the author show’s that from 10 
to 44 units w'ere successfully employed 
through 6 lunar months. No other form 
of endocrine therapy was used There 
was 1 failure due to an operative lacera- 
tion of the cervix, and 1 not as yet 
accounted for Half of the patients had 
spotting, and 1 had spotting w^ith cramps. 
All infants were apparently normal wath 
the possible exception of Case 3 Smaller 
amounts of the hormone than 1 unit 
w eekly may be sufficient to carry a preg- 
nancy to term 

Threatened Abortion 

Treatment^ — E. Shiite'"^ discusses the 
most suitable dosage of ether extracted 
oi cold-pressed wheat germ oiL He 
has found this to be 12 drams (48 cc ) 
inside of the first 24 hours of treatment, 
followed by at least 1 dram (4 cc ) each 
day The dosage varied w'lth individual 
requirement, the quality of the oil used, 
and the stage of pregnancy. 

A state of hypovitaminosis E appears 
to be relatively common among the preg- 
nant women of this country. 
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Enormous doses of wheat germ oil 
seem to produce no untoward symptoms. 

Of 39 women requiring huge doses 
of wheat germ oil, 28 were hypothyroid 
cases. 

Six instances of idiosyncrasy to wheat 
germ oil are recorded. 

The author further notes in view of 
the recent report by L. G Rowntree, A. 
Steinberg, G. M Dorrance and E. F. 
Ciccone"* on the sarcogenic properties 
of crude ether-extracted wheat germ oil 
in rats, that the study of patients treated 
with wheat germ oil was begun nearly 4 
years ago. For the first 2% years, an 
ether-extracted oil was used, since that 
only a cold-pressed oil Of the 127 pa- 
tients, 1 lias developed malignancy She 
revealed chorionepitheliomatous change 
m what was grossly a hydatid mole 
found 10 months after the termination 
rif a pregnancy in which she has been 
given an ether-e.xtracted wheat germ oil 
in small doses for the final 6 weeks 

Shnte points out that Rowntree’s re- 
port suggests a certain species specificity 
m the rat for his oil-produced tumor fie 
and his colleagues did not find such tu- 
mors produced with cold-pressed wheat 
germ oil Aloreover, they found the 
tumors developed m the susceptible spe- 
cies onl\ upon administration of oil con- 
taining sediment and when the oil was 
given 111 doses enormously greater in 
proportion to weight than have ever been 
fed to human beings. As rancidity, which 
rapidly destroys vitamin E, did not af- 
fect the sarcogenic power of their oil, it 
appears that the vitamin itself cannot 
be blamed for the production of the neo- 
plasms. 

In further studies, E. Shute® discusses 
more of the therapeutic possibilities of 
wheat germ oil. He would even venture 
to state that every pregnant woman 
should take wheat germ oil to prevent 
abortion In the past 4 years he has 


treated 12 miscarriages and 17 abortions 
with wheat germ oil. Miscarriage was 
prevented in 91 per cent and abortion in 
88 per cent of the group of patients so 
treated. 

If it is true, argues Shute, that vita- 
min E acts largely through its antagonism 
to estrogenic substances in the blood, 
then it should have a place in the thera- 
peutic fields now occupied by pregnancy 
urine gonadotropic hormone, thyroid 
extract and progesterone. He has used 
It successfully in a very small number 
of cases of dysmenorrhea which were 
as.sociated with a high blood content of 
e.strogenic substance, based on the anal- 
ogy between its action and that of 
progesterone. Vaginal and anal pruritus 
have been helped by it in women whose 
blood showed estrogen excess. 

h'ailure with this mode of therapy may 
be a.scnbed to inadequate dosage, per- 
sonal idiosyncrasies leading to inadequate 
assimilation, as.sociated hypothyroidism, 
failure to allow for sea.sonal depletion 
of the body depots of vitamin Iv, rancid 
oil which has been kept at too high a 
temperature or allowed to deteriorate 
with age Furthermore, many abortions 
may not be due to vitamin E deficiency 
oi e\ce.ss of e.strogenic antiproteolytic 
substance in the blood at all, but to other 
factors such as infection, trauma, sperm 
abnormality, etc. 

Shute does not believe that lettuce, 
spinach, watercress, and other such green 
foods rich in vitamin E can be used as 
a substitute for the latter when plentiful. 

As so many aborted fetuses are de- 
formed, the question arises as to the 
advisability of wheat germ oil therapy 
designed to prevent abortion. The au- 
thor indicates that such therapy is prob- 
ably justified. 

In a further study of wheat germ oil 
therapy E. Shute® warns that the drug 
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should be kept cold to prevent deteriora- 
tion. Even when so kept, in bulk or in 
capsules, it retains its potency very little 
longer than 8 weeks. The author believes 
that a more sensitive test of E potency 
than the classical rat assay is the clinical 
response of a very common type of preg- 
nant human patient, 1 having an incipient 
toxemia of the kind which frequently 
terminates in premature placental detach- 
ment Most of these women have enough 
E to carry the fetus to term, but they 
do not have enough to prevent the ap- 
pearance of toxemia of this particular 
sort. Wheat germ oil suitable for use in 
human pregnancy should do more than 
preserve pregnancy in the rat or in the 
human being; it should protect the lat- 
ter from this toxemia 

As to its influence on labor, the ad- 
ministration of wheat germ oil up to 
term does not delay the onset of labor 
nor prolong the duration of labor. 

Green foods, such as lettuce and water- 
cress, do not replace wheat germ oil in 
the treatment of the pregnancy com- 
jilications related to deficiency of vitamin 
E in the human being Milk may be an 
important factor in the diet as concerns 
its content of vitamin E 

The author observed that human males 
as well as females show a seasonal varia- 
tion m the estrogenic substance m their 
blood, and hence in their assimilated 
vitamin E This may have some bear- 
ing on male sterility 

Induction of Abortion by Estrogen 

A S. Parkes, E C Dodds and R. L 
Noble" studied the efifect of 2 estrogenic 
substances (from 0 25 to 1 mg of ethinyl 
estradiol and from 1 to 4 mg of diethyl- 
stilbrestrol) given orally to suppress the 
action of progesterone and to prevent 
pregnancy. The substances were fed to 
rabbits in propylene glycol solution, 


which was swallowed readily. They 
found that small doses of orally active 
estrogen will prevent implantation of the 
blastocyst if given soon (2 to 7 days) 
after ovulation or may terminate estab- 
lished pregnancy. The effect is produced 
in what is essentially a physiologic man- 
ner ; the luteal phase of the cycle is sup- 
pressed and another phase is induced 
which, though not abnormal in itself, is 
unsuitable for the development of the 
embryo Everything that is known about 
the menstrual cycle of primates suggests 
that its hormone control is the same as 
in lower animals and it is extremely 
probable that the factors governing the 
implantation of the fertilized egg are 
fundamentally similar in women. The 
conclusions arrived at should thus be 
applicable to women, though the fact that 
very large amounts of estrogen are ex- 
creted by pregnant women makes it likely 
that the period during which estrogenic 
treatment might be effective would be 
relatively much shorter than in rabbits. 


ANALGESIA IN OBSTETRICS 

W. A. Ruch® reports on further studies 
with dilaudid-scopolamine during the 
first stage of labor. The method em- 
ployed ib as follows. grain (2 mg.) 
of dilaudid and grain (0.5 mg.) 
of scopolamine are administered subcu- 
taneously when the cervix is dilated 3 ]^ 
to 4 cm m primiparae and 2^> cm in 
multiparae, 45 minutes later, grain 
(0 5 mg ) of scopolamine, 45 minutes 
later, a dose of ^/>oo grain (0 24 mg.) of 
scopolamine, repeated again in 45 min- 
utes and thereafter every 1 or 2 hours 

In a senes of 755 cases, this proved 
to be a satisfactory combination for the 
production of seminarcosis during the 
first stage of labor, providing a pleasing 
analgesia for the mother with little, if 
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any, effect on the baby. In some cases 
a small dose of 1 of the barbiturates was 
administered in conjunction with di- 
laudid-scopolamine analgesia. When 
ethylene or nitrous oxide was used for 
anesthesia in the second and third stages, 
apnea occurred m only 4.2 per cent of 
the babies. With ether, respiratory dif- 
ficulty was encountered more frequently. 

Oral Paraldehyde — L. H. Douglass, 
F. W. Peyton and J. R. S. Siau® pre- 
sent the results of 300 additional patients 
receiving oral paraldehyde during labor. 

In this series the paraldehyde was 
combined with aromatic elixir instead of 
the propylene glycol, alcohol, and syrup 
of acacia mixture, the result being that 
the total quantity to be swallowed was 
much smaller, nausea and vomiting were 
much less frequent and the taste was as 
effectively disguised Elixir aromaticum 
U. S. P. (simple elixir) is a syrup al- 
most universally used as an agent to 
imprn\e the ta^te of liquid medicines; it 
IS easy to procure, inexpensive and per- 
fect!} harmless. 

Technic — -It is no lunger considered 
necessar} to wait for any particular 
amount of cerMtal dilatation or descent 
of the presenting part before beginning 
analgesia, the desire of the jiatient for 
relief from pam being the main indica- 
tion She Is told that she will be given 
soinetiimg as soon as she wishes and is 
cautioned nut to wait too long before 
seeking relief, otherwise it may be given 
too late for her to receive the full bene- 
fits. Better results are obtained when 
the paraldehyde is preceded by either 
II 2 to 6 grains (01 to 0 39 Gm.) of 
[lentobarbital sodium, the usual dose be- 
ing 3 grains (0 194 Gm ), or % to % 
grain (0 01 to 0.02 Gm.) of pantopon. 

It being remembered that the 2 drugs 
should not be given in combination. 
Usually about 1 hour is allowed to 


elapse after the preliminary medication 
before giving the paraldehyde mixture, 
although this is not absolutely necessary 
and may be disregarded if labor is pro- 
gressing quite rapidly. The paraldehyde 
and aromatic elixir are given in equal 
parts, the amount ranging from 4 to 6 
drams (16 to 24 cc.) each, the average 
being 5 drams (20 cc.), the dosage not 
varying with the age, size, or parity of 
the patient. The 2 are stirred briskly 
and the patient permitted to smell of the 
mixture or told that the odor and taste 
are pungent and slightly breath taking. 
The nostrils are loosely plugged with 
cotton and the patient is instructed to 
swallow the dose quickly; she is then 
given a few swallows of water and per- 
mitted to lie down and after a few 
minutes the cotton is removed from the 
nares. 

If, as happens in a few cases, the 
patient is nauseated and regurgitates the 
mixture, an interval of about 15 minutes 
IS allowed and the administration re- 
peated. In attempting to decrease nausea 
it is helpful to have the patient breathe 
deeply. The paraldeh} de, elixir, and 
glass used should be kept m the icebox, 
for dulling aids inalerially in eliminating 
the slight burning sc’iisatiun and reduces 
the odor by decreasing the volatility of 
the paraldehyde 

The authors maintain that there are no 
contraindications to jiaraldehyde m labor, 
that e.xpulsive efforts of the mother are 
not diminished or abolished; that com- 
plete amnesia is obtained in over 90 per 
cent of the cases , that oral paraldehyde 
does not prolong the duration of labor, 
and that there are no detrimental effects 
upon the mother. 

There is a definite lowering of the 
blood pressure in hypertensive cases and 
the drug is recommended for the handling 
of pre-eclampsia and eclampsia. 
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There is no increase in postpartum 
bleeding. No fetal deaths in this series 
can be attributed to paraldehyde. It is 
perfectly safe, they claim, for use in the 
home. 

E. D. Colvin and R. A. Bartholomew^® 
also report on improvements in the paral- 
dehyde method of relief of pain in labor. 
A more dependable and complete amnesia 
may be obtained if paraldehyde is pre- 
ceded 1 to 2 hours by 3 grains (0.194 
Gm.) of nembutal, or 6 grains (0.39 
Gm.) of sodium amytal. In this respect 
no change has been made in the technic. 
If rapid action is desired, the contents 
of the capsules dissolved in 1 ounce 
(30 cc ) of water may be given 20 to 30 
minutes preceding paraldehyde. 

The authors’ method of administration 
of paraldehyde has been changed from 
rectal to oral in the great majority of 
cases. The principal reason for this 
change has been the occurrence, in sev- 
eral cases, of undoubted trauma to the 
upper rectum or lower sigmoid from the 
impact of the rectal tube in the attempt 
to inject the olive oil-paraldehyde solu- 
tion sufficiently high to insure retention 
and rapid absorption Even with the use 
of a fairly soft rectal tube and care in 
manipulation, trauma to the bowel wall 
may occur, as evidenced by tenesmus, 
localized pain and induration over the 
sigmoid and moderate fever, coming on 
4 to 5 days after delivery. The condition 
has fortunately subsided within a few 
days but is nevertheless an unnecessary 
discomfort to the patient and worry to 
the attendant. The oral method is sim- 
pler, they claim, more easily intrusted to 
a nurse and is more rapid in action. 

The authors have found that the great 
majority of patients willingly take paral- 
dehyde by mouth, especially if they are 
already somewhat drowsy from the ad- 
ministration of nembutal or sodium amy- 


tal during the preceding 1 or 2 hours. 
The initial dose of 6 drams (24 cc.) is 
stirred well in about 2 ounces (60 cc.) of 
cold water. The patient should be raised 
to a sitting position in bed. Not more 
than a swallow should be taken at first, 
followed by a small piece of orange. If 
vomiting occurs, due to dislike of the 
drug or to having taken food too recently, 
it will occur usually within 5 minutes and 
very little of the dose will thus be lost. 
The stomach then being empty, or if no 
vomiting has occurred within the 5 min- 
utes, further swallows are taken at inter- 
vals of several minutes, until the entire 
dose has been taken within a period of 
15 or 20 minutes. The patient begins to 
sleep and amnesia is already present by 
the time the last swallow has been taken. 

Subsequent doses of 1 to 2 drams (4 to 
8 cc.) may be necessary if vomiting 
occurs or if the behavior or conversation 
of the patient indicates returning con- 
sciousness. The total dose rarely exceeds 
6 to 8 drams (24 to 30 cc.) of paralde- 
hyde preceded by 3 grains (0.194 Gm.) 
of nembutal or 6 grains (0.39 Gm.) of 
sodium amytal. Should vomiting be per- 
sistent, it may then be necessary to 
administer paraldehyde in olive oil by 
rectal injection To lessen the possibility 
of vomiting, it IS w'ell to caution the 
patient to eat ver)- lightly, if at all, at the 
onset of labor 

With paraldelpvde as a basic amnesic 
agent, using only a small dose of barbit- 
urate, cases of exaggerated motor or 
psychic activity occur in only a small 
percentage of patients and may be con- 
trolled by a dose of morphine. 

The authors have made frequent use of 
artificial rupture of the membranes just 
preceding the administration of paralde- 
hyde or just after amnesia is fully estab- 
lished, to further insure efficient pains 
and good progress. This has proved to 
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be a helpful and harmless procedure, 
provided the head is fixed, the cervix 
thin and dilated 4 to 5 cm., and the pains 
occurring at 3- to 4-minute intervals. 

In the majority of cases there is a 
spontaneous increase in the frequency 
and strength of the pains within 1 hour. 
If inertia persists beyond this period, sev- 
eral drops of pituitary extract should be 
instilled onto the nasal mucous mem- 
brane, using a hypodermic syringe as a 
dropper This is preferable to plugging 
the nostril with cotton saturated with 
pituitary extract, as it is less likely to 
irritate or arouse the patient. There is a 
definite eflFect within 5 to 10 minutes, 
but one practically never encounters the 
seveie type of reaction, with prolonged 
tonic contraction and slowing of the fetal 
heart sounds that is likely to occur with 
the subcutaneous administration. 

Analysis of tlie last 500 consecutive 
cases in which paraldehyde w'as used 
shows that complete amnesia was ob- 
tained in 92 6 per cent and partial am- 
nesia m 6 2 per cent 

The a\erage duration of amnesia be- 
fore deluerv w'as 5 hours 24 minutes m 
luilliiiaras and 3 hours 18 minutes in 
multiparas The a\erage duration of 
sleep after deliver) was 4 hours 4(S min- 
utes in nulliparas and 5 houis 36 minutes 
in multiiiaras The hours of sleep during 
and after labor account for the feeling of 
rest and well-lieing so frequently noticed 
when these patients react. 

Control of the patient for final cleans- 
ing, draping and delivery is greatly facili- 
tated by the induction of light primary 
ether anesthesia during crowning of the 
liead, just before moving the patient to 
the delivery room. A mild degree of 
apnea or sluggishness in breathing or 
crying is to be expected in about 12 per 
cent of full-term, normal babies but is of 
no serious significance and is easily over- 


come. If paraldehyde is given in prema- 
ture labors, coramine should be given to 
induce more prompt and thorough ex- 
pansion of the lungs. 

J. Kotz, G. B. Roth and W. A. Ryon^^ 
discuss the value of paraldehyde anal- 
gesia The authors have found that paral- 
dehyde is an efficient obstetric analgesia- 
amnesia producing agent with a low 
toxicity and that when failures have oc- 
curred they have usually been due to 
insufficient dosage or improper technic. 
Toxic effects have rarely occurred, and 
these have appeared wdien the patient 
had an idiosyncrasy to the drug. 

In the fatal case reported in this paper 
there was unusual susceptibility to paral- 
dehyde. The hypersusceptibihly w^as re- 
garded as being probably produced by a 
pathologic condition in the patient, which 
was not discovered until necropsy , in 
this instance death occurring after 1 
ounce (31 cc ) of jiaraldehyde w’as given 
hy rectum as a single dose m the begin- 
ning of labor 

Since January, 1935, they have used 
paraldehyde in more than 600 labor cases 
with very gratif\ing results It is an 
efifective analgesic which is relatively 
quite safe They heluwe that its use 
should not lie discontinued because of 
their 1 fatality incident to its adminis- 
tration, an event wTicli might occur w'lth 
any drug to which a patient is hyper- 
susceptible Such hypersusceptihility to 
paraldehyde seems to he quite rare It is 
best, however, that the use of paralde- 
hyde should he limited to hospital pa- 
tients since the patient under its infiuence 
requires special care, particularly during 
labor. 

CHORIONEPITHELIOMA 

Diagnosis — It has been demonstrated 
that large quantities of gonadotropic hor- 
mones are excreted into the urine when 
chorionepithelioma or hydatidiform mole 
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is present. It has been shown that up to 
50 per cent of the chorionepitheliomas 
studied have been preceded by hydatidi- 
form moles It would be advantageous, 
therefore, if a diagnosis could be made 
early by testing the urine for these hor- 
mones It has been contended that if a 
diagnosis was made before full clinical 
signs developed, complete eradication of 
the tumor could be carried out before 
metastasis occurred 

A J Kobak^- warns, however, that 
the presence of urinary gonadotropic 
hormones m high concentrations necessi- 
tates the definite exclusion of a normal 
pregnancy before the diagnosis of hyda- 
tidiform mole or chononepithelioma is 
considered 

DIAGNOSIS OF PREGNANCY 
Early Diagnosis With Spectroscope 

A new spectroscopic method for the 
early diagnosis of pregnancy is reported 
by J Samuels In the pregnant w’oman 
the oxyhemoglolim reduction time, taken 
daily, remains constant, because the cylic 
oscillations of menstruation and ovula- 
tion do iKjt occur A constant figure on 
4 or 5 successive da}s is sufficient to 
establish the diagnosis of pregnancy 

If impregnation occurs with the first 
ovulation, m a woman with a menstrual 
c}cle of 31 days, the diagnosis can lie 
established by the eighth or ninth day of 
the cycle , i c , 7 or cS days after impreg- 
nation and al)out 12 days before men- 
struation would be due With a 28-day 
cycle, pregnancy can be diagnosed 9 or 
10 days before the date w'hen menstrua- 
tion w’oulcl be expected If fertilization 
took place with the second ovulation, the 
diagnosis of jiregnancy can be established 
after 6 or 7 days. 

Pregnancy Biologic Tests 

Experiences with the biological tests 
for pregnancy are discussed by A. Mek- 


ler.^'^ This investigator’s report is based 
on 1360 hormone pregnancy reactions 
that were carried out at the woman’s 
clinic of the University of Zurich in the 
years 1930 to 1935 inclusive. In 676 
cases the mouse test of Aschheim-Zondek 
w^as used and in 684 the rabbit test of 
Friedman. It was found that the relia- 
bility of the mouse test w^as 96.6 per 
cent, that of the rabbit test 93.1 per cent. 
If the doubtful reactions are disregarded, 
the figures are 97.8 and 97.4 per cent, 
respectively 

The reaction gives positive results a 
few days after the first missed menstrua- 
tion and produces reliable results as early 
as 8 days after the first menstrual omis- 
sion. In cases of abortion and extra- 
uterine pregnancy, it w’as observed that 
the disappearance of the positive reaction 
IS dependent on the clinical symptoms 
The more severe the clinical symptoms 
of the abortion or the extrauterme preg- 
nancy, the sooner does the reaction be- 
come negative, however, the more sub- 
dued the clinical aspects, the longer does 
the positive reaction persist 

The 3 degrees of the anterior pituitaiw 
hormone reaction as distinguished b\ 
Aschheim and Zondek are Reaction I, 
the presence of large, ripe follicles wuth 
extensive cavity formation, reaction II, 
the presence of blood-filled, ripe follicles, 
blood dots , and reaction III, the pres- 
ence of corpora lutea, which enclose the 
ovum, corpora lutea atretica. Zondek and 
.\schheim demanded reaction II or III 
for a definite diagnosis of pregnancy, 
because they observed reaction I also in 
some cases in wdiich pregnancy was ab- 
sent ^lekler thinks that during the early 
period of pregnancy reaction I may be 
taken as an indication of pregnancy m a 
w’oman with normal genitalia and when 
tumor, severe endocrine disturbances and 
the preclima^'teric can be ruled out. In 
extrauterme pregnancy, reaction I is of 
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such frequent occurrence that together 
with the clinical aspects it is of consider- 
able diagnostic value. Reaction I is to be 
regarded as an intermediate reaction in 
case of transition from negative to posi- 
tive (early pregnancy) and from positive 
to negative (abortion, dead fetus, extra- 
uterine pregnancy). 

In the rabbit method, however, the 
rupture of the follicle does not have the 
significance of a transitional reaction, 
because in rabbits a spontaneous rupture 
of the follicle is possible. A comparison 
of the mouse test and of the rabbit test 
suggests that it is best to use both types 
of animals for the diagnosis of preg- 
nancy : In the earliest stages of pregnancy 
and in the observation of the disappear- 
ing symptoms of pregnancy, the mouse 
test is better, because reaction I can be 
utilized; however, for greater rapidity 
of the diagnosis of pregnancy the rabbit 
test is advisable 

Aschheim-Zondek Reaction and 
Hormone Titration 

The quantitative method of anterior 
pituitcirv sex Iiormone determination is 
(li.sciissed In .\, Brmdeau, H Hinglais 
and .M Hinglais'’'' These investigators 
find a remarkably constant relation be- 
tween the hormone content of the blood 
and the vitality of the svncytial elements 
of the placenta Tins relation is so reg- 
ular that from the practical point of view 
the gonadotropic hormone content of the 
liloud can be considered as proof of the 
activity of the placental organ. The 
authors insist that it is the vitality and 
not the quantity of the active placental 
tissue which is important. 

The quantitative method described, 
that is, the hormone titration of the 
serum, consists in the determination of 
the gonadotropic substance in the serum 
of the patient. The titration is performed 


on the rabbit and the unit is defined as 
the quantity of gonadotropic substance 
which, when injected intravenously, suf- 
fices to elicit within 48 hours in a rabbit 
weighing about 2 kg. at least 1 hemor- 
rhagic dot in 1 of the 2 ovaries. The 
result is expressed in a rabbit unit per 
liter of serum; that is, as a number di- 
rectly proportional to the quantity of 
the hormone secretion. They say that the 
secretion of gonadotropic substance dur- 
ing pregnancy as determined in the blood 
is always abundant. Expressed in rabbit 
units per liter, the lowest values are 
between 1000 and 2000 and the highest 
between 20,000 and 25,000 During the 
first third of the period of pregnancy, th'' 
values are between 10,000 and 12,000 
units; this figure decreases during the 
last third of pregnancy. The extremes of 
the aforementioned figures define the 
limits of placental activity compatible 
with a normal pregnancy. If less than 
2000 units is present, the existing preg- 
nancy IS accompanied by a placental 
hypoactivity and spontaneous abortion 
threatens If less tlian 500 units is de- 
tected, death of the ovum may be regarded 
as certain. If more than 25,000 units is 
present, the pregnancy is accompanied 
by a placental hyperactivity. 

In certain toxicoses of pregnancy, such 
as hyperemesis gravidarum, the hormone 
content of the blood may be between 
25,000 and 50,000 units In pathologic 
evolution of the ovum, such as vesicular 
mole, the hormone content may lie 60,000 
units or more In order to detect the 
development of a malignant chorionepi- 
thelioma following the expulsion of a 
vesicular mole, it is necessary to repeat 
the titration of the hormone content of 
the blood at definite intervals, after 8, 20, 
30 days, and so on. If the hormone con- 
tent decreases to zero, the woman may 
be regarded as out of danger, but if the 
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hormone content increases again after 
having been decreased, malignant degen- 
eration is certain. 


GONORRHEAL OPHTHALMIA 
NEONATORUM 

A. J. Skeel^® reports the procedure 
employed in over 10,000 successive cases 
m which gonorrheal ophthalmia was to- 
tally eliminated. In the last 3000 deliv- 
eries the patient has been given every 
12 hours during labor prophylactic vagi- 
nal injections of an aqueous solution of 
merthiolate, 2 parts of distilled water 
to 1 part of merthiolate solution. This 
was done with no thought of gonorrheal 
infection but may have offered some 
protection 

At the St. Luke’s Hospital in Cleve- 
land, the routine procedure is as follows ; 

1 At the time of delivery of the head, 
the eyes are carefully cleansed with dry 
sterile sponges No bone acid solution 
is used 

2 When the cord has been cut, 3 or 
4 drops of 0 5 per cent solution of silver 
nitrate are instilled and the lids are 
gently manipulated to distribute the solu- 
tion to every part of the conjunctival sac 
After 45 seconds the sac is freely flushed 
with a 20 per cent solution of mild sil- 
ver protein. This irrigation is repeated 
on 3 successive days as a routine part of 
the nursery technic The substance must 
be completely dissolved The solution is 
prepared twice weekly. 

The author thinks that the repeated 
conjunctival flushing with a bland silver 
preparation is vital to the success of the 
method. The rationale of this technic is 
as follows: 

1. Irrigation with a boric acid solution 
is not used ; this solution is not a gono- 
coccocide, and its use serves merely to 
introduce the organisms into the con junc- 
'tival sac. 


2. He believes that the occasional late 
infection which was observed before the 
use of repeated irrigations with bland 
silver solution occurred as the result of 
the presence of a few organisms of re- 
duced virulence, which are destroyed by 
the successive treatments. 


HEMOPTYSIS IN 
MALIGNANT HYDATID MOLE 

E, R. Fund, R. B. Greenblatt, and C. 
Thompson^" discuss the importance of 
hemoptysis in malignant hydatid mole. 
In a case of invasive mole, hemoptysis 
was a prominent feature. Roentgen 
studies of the chest revealed metastatic 
foci m the lungs Following hysterectomy 
and without radiation therapy, the meta- 
static pulmonary foci regressed and the 
patient recovered The biologic hormone 
assay for gonadotropic substance in the 
urine was only 5000 mouse units per 
liter before hysterectomy and 1 50 mouse 
units per liter 3 weeks after operation. 
These low hormonal values were in har- 
mony with the regressive features of the 
neoplasm and were indicative of a hope- 
ful prognosis The hemoptyses in such 
cases are due to pulmonary deportation 
of villi or syncytial cell masses with tran- 
sitory proliferation rather than true 
metastases The authors believe that 
removal of the primary focus, i c , hys- 
terectomy, should al\\a\s be performed 
regardless of the seeming hopelessness 
of the situation 


PARTURITION 
Cervical Dilating Bag 

E G. Waters^® discusses the use, 
abuse and hazards with the employment 
of the Voorhees bag in obstetrics as 
gleaned from a study of 372 cases occur- 
ring in 25,969 parturitions at the Mar- 
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garet Hague Maternity Hospital (an 
incidence of 1.4 per cent) . 

Well-recognized indications, such as 
placenta previa, pre-eclampsic toxemia, 
abruptio placentae, primary uterine in- 
ertia, nephritis and heart disease, account 
for over 70 per cent of the total. 

The author believes that the Voorhees 
bag is too valuable to be either disre- 
garded or misused. The purpose of a bag 
is to stimulate either the uterus to con- 
traction through irritation of the lower 
uterine segment and effect cervical dila- 
tation and effacement, or to cause these, 
plus tamponade, to check hemorrhage in 
placenta previa It may occasionally be 
used to retain a replaced prolapsed cord. 
It is most useful at term, with the cervix 
softened and partly effaced and least 
valuable earlier in pregnancy when the 
cervix IS long and tight The bag must 
fit the cervix, and \\hile small bags arc 
attended by a greater likelihood of long 
labor or failure, there is less risk of jiro- 
lapsed cord or displacement of presenting 
part If the membranes are intact, it 
must always be ])laced extiaowilai 1\ , ex- 
cejit in placenta jircMa With the excej)- 
tioii of ])Iacenta ])re\ia, the size of the hag 
chosen depends upon tlie indication, the 
part presenting and the condition of the 
cervix, although No 4 and No 5 gue 
the best results in general No traction 
is used except m placenta previa, unless 
the liag tends to slip upward The liag 
must l)e filled until the stem is tense, for 
if ])artly filled it will slip into the vagina 
In placenta previa, the largest bags that 
can be safely introduced are ones that 
most effectively tampon the bleeding. 

Since labor ensues early and with 
stronger pains than usual, the progress 
of the bag must be checked constantly by 
rectal examinations, and abdominal ex- 
aminations made for change in uterine 
tension and fetal position. As soon as 
the bag is through the cervix, its function 


IS completed and it is removed. A vaginal 
examination must be made immediately 
to look for prolapse of cord and mal- 
presentation, the 2 most frequent causes 
of stillbirths. Either complication com- 
pels prompt delivery if the cervix is 
completely effaced and dilated or easily 
dilatable. Hemorrhage from placenta 
previa after bag expulsion likewise forces 
prompt action, and version tamponade is 
the usual procedure of election. If the 
uterine contractions cease with the expul- 
sion of the bag, hypodermic pitocin in 1 
to 3 minim doses at half hour intervals 
is indicated, none are given after re- 
sumption of pains, and larger doses are 
absolutely prohibited If conditions are 
favoiable, exjiectant observation should 
take iirecedence over operative manipula- 
tions, with their high morbidity and fetal 
mortality 

A jiroiier technic ])ermils introduction 
without anesthesia, an inqiortant actual- 
ity in view of impel atne anesthesia ac- 
compciiiMiig i1h‘ n(‘arl\ 50 ])er cent ojiera- 
tne iiKidence siil)se(jueiU to bagging. 

Labor in Elderly Primiparae 

C R Tew and K. Kuder^ call atten- 
tion to the w i(les])rea(l impression enter- 
tained by l)()th the lait\ and the profes- 
sion that elderh priinip<ii ae are more 
jirone to the serious C( )m])Iicati()ns of 
hihor and ]uegnanc_\ The authors show, 
hy the use of clinic material, that these 
apprehensK^ns are m some measure well 
founded In actual olistetnc experience 
and not “tradition” as it has been so 
often called Their conclusions arc the 
following * 

There IS a marked increase in the inci- 
dence of toxemias, particularly the more 
serious types of placenta previa and 
myoma uteri The o]:)erative incidence is 
at least double that of the ordinary clinic 
population. The infantile mortality is 
markedly elevated. The maternal mor- 
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tality is 4 times greater than the clinic 
population. Labor is definitely prolonged 
and morbidity and puerperal infection 
rates are significantly increased. 

The incidence of elderly primiparae 
(35 years of age and over) was 2.01 per 
cent m a series of 11,919 obstetric pa- 
tients. Although there is a marked dif- 
ference in the total incidence of all types 
of contracted pelves in this group of 
women, funnel pelves are definitely more 
predominant than among younger pri- 
miparae 

Among the complications of labor in 
elderly primiparae, the authors note an 
increased incidence of occipitopostenor 
positions, arrested transverse positions, 
and postpartum hemorrhage The head 
of the child is unengaged at term in 53 3 
per cent of elderly primiparae, as com- 
pared with a figure of only 20 9 per cent 
m a control senes of patients 

The authors conclude that ''elderly 
primiparae/' per sc, does not constitute 
an indication for cesarean section, unless 
there is an accompanying complication 
winch still further adds to the risk to 
the offspring. 

Cesarean Section 

Transperitoneal Exclusion — Tech- 

nic — Tn an effort to attain as closely as 
possible the margin of safety that the 
Latzko operation gives and also to secure 
the advantages of the transverse low 
segment operation, the following technic 
of a modification of the original Frank 
operation is described by I F l"rost 

This operation presents no gieat tech- 
nical difficulties as its technic is prac- 
tically that of the low^ transverse segment 
operation. 

The Pfannenstiel incision gives ade- 
quate room and exposure and brings the 
incision directly over the uterovesical 
fold of peritoneum. By doubly suturing 
the peritoneal layers, the abdominal cav- 


ity is sealed above and below. This allows 
the uterine incision to be placed entirely 
in the lower segment, entirely covered 
by peritoneum. It provides for the natural 
point of drainage into the cervix, and 
adds to the usefulness of the transverse 
low segment operation by rendering it 
more safe through the exclusion of the 
abdomen if desired. It is not contraindi- 
cated in placenta previa. 

The technic of the operation is de- 
scribed in steps. 

Step 1. The anesthesia may be gen- 
eral, spinal or local. Local anesthesia is 
preferable m toxic cases. Tw^o per cent 
novocain is used in the skin and 1 per 
cent novocain in the peritoneum and 
uterus. A basal anesthetic should be 
given prior to the local anesthesia. Nem- 
butal, grains (0 29 Gm ), gives good 
results. 

The patient is cathetenzed, preferably 
in the operating room, to insure complete 
emptying of the bladder 

Step 2. At the level of the anterior- 
superior spines, a Pfannenstiel incision 
Ay> inches (112 cm ) in length is made. 
The fascia is separated from the muscles 
both upwards and downwards to insure 
]ilenty of fascial retraction The muscles 
are divided m the midline and separated, 
exposing the peritoneum The perito- 
neum IS opened transversely to a point 
sufficient to expose the uterus adequately. 

Step 3. The uterovesical fold of peri- 
toneum at its loose attachment is now^ 
picked up wuth plain forceps and injected 
both to the right and to the left w'ith 1 
per cent novocain, if local anesthesia is 
l)eing used, or sterile saline solution in 
case of spinal or general anesthesia A 
long wheal of peritoneum will be raised. 
This IS incised with scissors, leaving a 
sufficient margin of peritoneum both 
above and below for suturing purposes. 
The bladder is now^ dissected away from 
the anterior surface of the uterus for a 
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distance of about 2 inches (5 cm.), thus 
exposing the lower segment. 

Step 4. The upper parietal peritoneum 
is now doubly sutured to the upper por- 
tion of the visceral peritoneal flap, using 
a No. 1 chromic intestinal suture. This 
suture starts from one end of the peri- 
toneum and is carried to the opposite 
side. A reinforcing suture with invagina- 
tion of the peritoneum is now applied. 
The lower edges of parietal and visceral 
peritoneum are sutured in the same man- 
ner, and are joined at either end of the 
first line of suture, thus entirely shutting 
off the abdominal cavity. A Doyen re- 
tractor IS placed in the lower angle of 
the wound and the lower segment is 
exposed A strip of 2-inch iodoform 
gauze IS placed across the upper sutured 
layer of peritoneum to protect this area 
from the excess of the uterine spill. 

Step 5. A small transverse incision is 
made in the lower segment and the suc- 
tion tube IS introduced, removing as 
much amniotic fluid as possible. The 
incision Is now enlarged transversely by 
means of bandage scissors, gently curv- 
ing the incision upwards at either end, 
v\hile T clamjis are applied as the incision 
IS marie small \ertical incision at the 
midpoint of the transverse incision wall 
gne added room if necessary As the 
incision Is made, S minims cc ) of 
pituitiin IS injected into the uterus, and 
a hyperderimc injection of ergotrate is 
gi\ en intramuscularly. 

The child is delivered by inserting the 
hand carefully under the lower flap and 
raising the presenting part, at the same 
time exerting pressure on the fundus. 
The blade of a forcep used as a shoehorn 
will also aid the delivery, as will the 
application of small forceps. The placenta 
generally will become detached as the 
uterus contracts. 

Two Kocher forceps placed at either 
angle of the wound will insure proper 


approximation of the edges. Interrupted 
sutures are placed and second row of 
continuous No. 2 chromic is added. 

Drainage of the retrovesicular area is 
optional, but, if desired, it may be estab- 
lished according to the method suggested 
by DeLee or that of Aldridge in his 
modified Latzko operation. A small 
cigarette drain is placed between the 
bladder and the lower uterine segment. 
This drain passes out through the mid- 
portion of the uterine incision where it 
is sutured by No. O catgut. The lower 
end is carried out into the vagina. It is 
allowed to remain for 7 days and is 
removed through the vagina. 

Step 6. The lower reflected flap of the 
sutured visceral parietal peritoneum is 
now carried up and sutured to the upper 
united visceral parietal layer, by a few 
interrupted catgut sutures 

Step 7. The muscles are now allowed 
to fall together in the midline and may 
be approximated by 1 or 2 loose catgut 
sutures. The fascia is grasped at either 
end by' skin hooks or Kocher artery 
forceps and a running No 3 kaldermic 
suture IS started through the skin at one 
end and carried through the fascia as a 
running mattress suture, emerging at the 
opposite end from the skin. When this 
suture IS pulled taut, it snugly approxi- 
mates the fascial edges. A similar suture 
IS placed starting through the skin as 
before, but below the first This includes 
the superficial fascia and again emerges 
from the skin below the point of the first 
emerging suture After the skin is closed, 
the 2 suture ends at either end of the 
wound are tied over a gauze roll. The 
sutures are removed by cutting both at 
one end, lodinizmg them and drawing 
them out 12 days later. It is better to cut 
them on the tenth day, and remove them 
on the twelfth day. The sutures may also 
be cut off at either end, allowing the ends 
to retract into the wound and remain. 
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This will give added strength to the 
wound. 

Cullen’s Sign — E. A. Gerrard^^ 
points to the diagnostic value of Cullen’s 
sign in a case of antepartum rupture of 
a cesarean section scar. He cites the 
case of a patient who 3 years previously 
had been delivered for the first time by 
cesarean section of the upper segment 
after an extended trial of labor. The 
child was stillborn and the puerperium 
was difficult. Her present pregnancy had 
been uneventful up to the thirty-sixth 
week, when she began to feel pain in 
the lower part of the abdomen. Two 
days previous to the author’s seeing her 
she had had an attack of acute cutting 
pain which lasted for about 4 hours. 
Shortly afterward she noticed a reddish 
stain at the umbilicus There had been 
no vomiting, and as she walked into the 
clinic for her fortnightly anterpartum 
examination her only complaint was of 
a slight feeling of soreness. On examina- 
tion, lier general condition was found to 
be excellent. The umbilicus showed a 
reddish purple stain about the size of a 
shilling On palpation the child was 
found to be lying in a left sacroanterior 
position 

Despite the patient’s excellent condi- 
tion, the presence of Cullen’s sign was 
deemed to indicate intraperitoneal hem- 
orrhage, and a diagnosis of a ruptured 
cesarean scar was made. The abdomen 
was opened through a right paramedian 
incision On retraction of the rectus the 
peritoneum in the umbilical region was 
seen to be infiltrated with blood. Incision 
of this structure revealed no free blood 
in the peritoneal cavity, but a clot of 
blood about 2 inches long and 1 inch 
broad was found attached to the old 
uterine scar The clot was removed, ex- 
posing a tear about 1 inch long which 
had been effectively plugged by the pla- 
centa, which was lying immediately be- 


neath it. The site of rupture was ex- 
tended upward and downward and the 
child was removed. It breathed a moment 
or two later. There was profuse hem- 
orrhage, but the uterus retracted well 
after the placenta was removed and an 
injection of solution of posterior pitui- 
tary and ergometrine was given. The 
author is inclined to think that in his case 
there must have been damage to the 
peritoneum at the time of rupture of the 
uterine scar due to the clot of blood and 
the attachment of the placenta to the 
anterior wall of the uterus. 

Placenta 

Transfer of Sulfanilamide — In order 
to determine the transfer of sulfanilamide 
through the placenta, R. H. Barker^^ 
analyzed samples of maternal venous 
blood (from 17 pregnant women suffer- 
ing from infectious diseases who had 
received the drug shortly before deliv- 
ery) and of umbilical vein blood for free 
sulfanilamide content, according to the 
method of Marshall He found that 
sulfanilamide given orally to the mother 
in labor is found m almost equal concen- 
trations in maternal and fetal venous 
bloods. Apparently the placenta is freely 
permeable to the drug, and fetal compli- 
cations from excessive maternal dosage 
are theoretically possible No complica- 
tions occurred in any of the infants of 
this group. The doses administered, how- 
ever, were small in comparison with those 
that would be necessar}' m the treatment 
of the severe maternal infections 

Placental Blood — At St. Mary’s 
Hospital, Montreal, Quebec, J. R. 
Goodall, F O. Anderson, G. T. Altimas 
and F. L MacPhaiP® have made a prac- 
tice of collecting and storing fetal blood 
for transfusion as needed In the course 
of a great many transfusions there has 
not been 1 untoward reaction, not a 
single rise of temperature attributable 
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to transfusion. When transfused, the 
fetal blood is heated in a basin of water 
and shaken. It should be filtered through 
2 layers of sterile gauze. 

Advantages of Fetal Blood — The 
advantages of the preserved fetal blood 
are {a) it contains from 20 to 35 per 
cent more coagulation power than adult 
blood — probably nature's provision to 
prevent exsanguination of the newborn 
in animals, and (Z?) food and other ex- 
traneous allergic reactions are eliminated, 
because the unsplit proteins present dur- 
ing digestion are autodigested within 48 
hours m preserved blood. 

The preservative used by the Moscow 
(U S. S R.) Institute of Haematology 
was employed It consists of the follow- 
ing ingredients, made up according to 


the following formula : 

Sodium chloride . . . 70 Gm 

Sodium citrate . . .50 Gm 

Potassium chloride . . .02 Gm 

Hagne'^ium sulfate . . .0 004 Gm 

Bi’-clistilled water , 1000 cc 


Now a\ailable in 25 cc. ampoules, 
which are mixed with 100 cc of distilled 
w'ater, the preservative and the blood 
from eacli patient are mixed in equal 
propoitioiis There is on the average 
125 cc of fetal blood available at child- 
birth (The amount may \ar\ from 100 
t(^ 1 50 cc ) 

Tlie technic of collecting the blood is 
as follow'S' 

When a baby is born, it is laid ujxin 
the mother’s abdomen. The cord is tied 
oi clamped and wdped clean wath a sponge 
moistened with 75 per cent alcohol The 
cord is stripped free of blood for about 
6 inches and cut with sterile scissors 

To ])revent contamination of the cord 
and receptacle by any fluid extraneous 
to that under collection, a special towel 
with a 2-inch hole in the center is put 
over the hand, holding the cord in such 
a manner that the hand is opposite the 


hole. The end of the cord is passed 
through the hole in the towel. 

With an Allis forceps, the towel is 
clamped to the operator's gown near 
the elbow. The end of the cord is then 
passed through the hole in the towel and 
directed into the funnel of the collection 
receptacle held by a nurse. Pressure on 
the cord is then released completely and 
the blood collected Pressure on the 
fundus hastens emptying of the pla- 
centa. When completed, the cord is 
clamped. 

Preparation of Receptacle — Through 
the funnel, the blood runs into a wide- 
mouthed glass flask of 300 cc capacity 
Before using, the flask and the glass fun- 
nel are thoroughly cleansed and rinsed 
several times with distilled w^ater An 
ampoule of preservative and 100 cc of 
distilled water are placed in each flask 
and corked with a stopper of alisorbent 
cotton. IHask and funnel are w’rapped 
separately in a cloth and sterilized in the 
autoclave WTen cool, they are read} 
for use 

When the blood is being collected, the 
funnel is partial!} released from its cover 
and handed asejitically to the suigeon 
The flask coveimg is leleased from the 
bottom so that w’hen the nurse holds 
the flask by the base, the cloth falls ovei 
her hand The surgeon places the funnel 
in the flask and the nurse holds these 
in position for receiving the blood 

Wdien the collection is finished, a few 
drops of lilood from the end of the cord 
are taken m test tubes; 1 for grouping, 
the other for a Wassermann test ddiese 
flasks are stored in a refrigerator with a 
temperature between 33^ and 3(S° F. 
(0.6° and 3 3° C.). Temporary changes 
of this temperature do not affect the 
character of the blood. It is ready for 
transfusion as soon as grouping and 
Wassermann reaction tests are reported. 
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Placental blood is not collected in 
cases of obvious transmissible disease in 
either mother or child. It should not be 
taken from cases in which the mem- 
branes have ruptured for more than 48 
hours before delivery, nor in cases of 
definite prematurity. In cases of marked 
asphyxia pallida, the amount of blood 
obtained is so small that it is worthless. 
Eclampsia, however, is not a contrain- 
dication for the collection of placental 
blood. 

R. Keller and J. Limpach,-'^ report 
on the use of placental blood for trans- 
fusion purposes before and after gyne- 
cologic operations. Placental blood has a 
high content m erythrocytes, leukocytes 
and hemoglobin Of course, the placental 
blood should be derived from healthy 
parturient women After the child is 
born, the umbilical cord is grasped with 
a sterile forceps, cut and carefully dis- 
infected The first few drops of blood 
are placed m a test tube containing a 
solution of potassium oxalate (potassium 
oxalate, sodium chloride and water) 
This mixture is centrifuged and con- 
served to test the compatibility. Then 
the placental blood is collected in a glass 
container, previously rinsed wnth 5 cc 
of a 10 ])er cent solution of sodium 
citrate While the blood is flowing, the 
container is shaken mildly The average 
amount of jilacental blood obtained after 
each delivery is from 60 to 90 Gin 

The blood is stored at a temperature 
of 2"^ C and is utilized within 36 hours 
From 4 to 5 cc of blood is withdrawn 
from the patient who is to receive the 
transfusion Following centrifugation, 2 
drops of the serum of the recipient is 
mixed wnth 1 drop of the donor’s blood 
that had been collected in the test tube 
with the sodium citrate The mixture 
is observed for from 5 to 10 minutes and 
the macroscopic observation is following 
by microscopic control. If there is no 


sign of agglutination, the transfusion can 
be made. The container with the blood is 
filtered through 3 thicknesses of sterile 
gauze into a graduated cylinder that has 
been rinsed with physiologic solution. 
Then the blood is introduced into the 
vein of the recipient. This method of 
indirect transfusion has proved entirely 
satisfactory. 


PREGNANCY 

Physiology — A case in which the 
corpus luteum of pregnancy was re- 
moved on the fifty-eighth day after the 
last menstrual period is reported by H. 
W. Jones, and P G. Weil abortion did 
not take place. In the human being it is 
knowm that there are large amounts of 
pregnanediol, and therefore progester- 
one, all through pregnancy Its discovery 
after the removal of the corpus luteum of 
pregnancy, as m the case reported in 
this paper, w’ould seem to clinch the fact 
that progesterone is produced late in 
pregnancy by some other organ than the 
corpus luteum The fact that pregnane- 
diol disappears from the urine w’lthin 
24 to 48 hours of delivery wmuld sug- 
gest that the site of its production is the 
placenta. 

On the other hand, tlie authors found 
that, in the case reported, no pregnane- 
diol was present in the urine for about 
12 days after the removal of the corpus 
luteum It then reappeared in increasing 
amounts This would indicate that in the 
human being pregnancy can survive after 
the wuthdraw’al of progesterone, or that 
it can survive on amounts too minute to 
be determined by the method employed 

Progesterone, it appears, is produced 
early in pregnancy chiefly by the corpus 
luteum and this is supplemented later 
by a su])])ly from the ])lacenta It is prob- 
able that the corpus luteum can be re- 
moved without untoward effects on the 
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pregnancy after the placenta has begun 
its production of progesterone and that 
the beginning of its production varies 
from case to case. 

The period of excretion of the com- 
pound pregnanediol, an excretion pro- 
ductive of progesterone, was found to 
be from 3 to 12 days and the amount 
of the compound, for an entire cycle, 
from 3 to 54 mg. In 9 cases of normal 
pregnancy, up to the sixtieth day count- 
ing from the first day of the last men- 
strual period, J. S. L. Browne, J. S. 
Henry and E. IM. Venning,^® found from 
4 to 10 mg. during 24 hours. From this 
level, which is comparable to that in 
normal menstruation, the rate of excre- 
tion begins to rise, reaching 40 mg. by 
the one hundred and fiftieth day. The 
peak of excretion is reached in the eighth 
month, when in 2 cases 80 and 73 mg. in 
24 hours was excreted Within 24 hours 
of delivery the compound completely dis- 
appears from the urine. 

Calcium Requirements — A timely 
and conservative editorial on the calcium 
needs (luring pregnancy is presented by 
1 1 J Stander Many unwarranted 
claims for calcium, phosphorus, and vita- 
min therapy, the author points out, have 
been advanced 

It IS well established that the normal 
adult requires a minimum of 7 grains 
l'0 4c (dm) and an optimum of about 
11 grains (0 7 Gm.) of calcium a day. 
nniing the last trimester of pregnancy 
the calcium requirements are increased 
to probably about 23 grains (15 Gm ) 
per da}' Absorption of calcium, in the 
form of soluble salts, which are formed 
only in an acid medium, occurs in the 
small intestines. In order to accomplish 
this, calcium may be taken in the form 
of milk at meals, or as calcium salts no 
nearer meals than 4 hours after and 1 
hour before. Furthermore, should there 


be no exposure to sunlight, vitamin D is 
essential to its utilization. 

Calcium therapy undoubtedly relieves 
the muscular cramps that may occur dur- 
ing pregnancy. However, there is no 
evidence to assume that calcium admin- 
istration prevents dental caries, a condi- 
tion for the prevention and cure of 
which we must still rely on proper dental 
hygiene and care Furthermore, there is 
some evidence to show that too much 
calcium and vitamin D may lead to early 
calcification in the fetal bones (osteo- 
sclerosis). As to the calcification of the 
teeth of the offspring, this is postnatal 
and does not depend on the ingestion, 
in addition tO' an adequate diet, of cal- 
cium and phosphorus by the mother. 

It may be claimed safely that during 
pregnancy all calcium and phosphorus 
requirements are supplied by an adequate 
diet containing these elements as well as 
the other dietary essentials. Certainly, 
any deficiency in these 2 elements in the 
diet may be corrected by the addition of 
milk, an easily assimilable source of 
these substances The practice of instruct- 
ing all pregnant patients to take 1 quart 
of milk a day, especially during the last 
2 trimesters of gestation, appears to 
Stander to be sound and to meet all 
requirements for calcium and phosphorus. 
Overtreatment may be as injurious as 
the deficiency itself 

Estrogen Metabolism — Estradiol or 
dehydrotheeliii Ci,sHo 40 o is in all likeli- 
hood the primary ovarian estrogen. The 
work of G Pincus and P A. Zahl,-® on 
rabbits indicates that estradiol is con- 
verted into estrone (C 1 SH 22 O 2 ) and 
that this reaction is reversible — chemical 
evidence also demonstrates the reversible 
nature of the estradiol to estrone con- 
version; that estrone is converted into 
estriol CigHosOg when the uterus is 
present and under ovarian control, this 
conversion being irreversible and greatly 
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facilitated by luteal secretion; and that 
progestin partially protects these 3 estro- 
gens against destruction, thus permitting 
both utilization and excretion, there prob- 
ably being no renal threshold. 

Relatively high levels of estriol excre- 
tion, then, during what was presumable 
the luteal phase of the cycle suggest that 
in women, as in rabbits, excretion of 
estriol may be taken as a gauge of secre- 
tion of progestin. Thus would the marked 
drop in estriol 2 days before menstrua- 
tion signify regression of the corpus lu- 
teum. This interpretation is strengthened 
by the work of E. H. Venning and J. 
S. L. Browne, who find that pregnandiol 
glucuronidate, the excretion product of 
progestin, disappears from the urine 1 
to 3 days before the beginning of flow. 
With the onset of menstruation there 
was a further drop in estriol and a rise 
in the potency of the estrone portion, so 
that the ratio of estrone to estriol during 
the first 2 days was much higher than 
at any other time in the cycle. 

G. V. Smith, O. W. Smith and G 
Pincus,-^ made a determination of the 
urinary estrone and estriol throughout 
pregnancy; from the time of the second 
missed period excretion of estriol in- 
creased at a more rapid rate than that of 
estrone, resulting in constantly higher 
ratios of estriol to estrone In the urine 
of pregnancy, J. S L Browne, J S. 
Henry and E H. Venning^^j have quanti- 
tated pregnandiol glucuronidate and have 
found a constant increase of this excre- 
tion product of progestin with advancing 
gestation, this indicating progressively 
greater secretion of progestin. Here 
again, as in the menstrual cycle, urinary 
estriol is apparently a gauge of the 
amount of progestin. Preceding delivery 
estriol excretion dropped off markedly, 
and there was a concurrent augmenta- 
tion of the potency of the estrone frac- 
tion, which comparison of colorimetric 


assay with bioassay indicated was due 
to some estrogen other than estrone. 
These findings, analogous to those at 
menstruation, suggest that in the initia- 
tion of labor, as in the initiation of mens- 
truation, progestin deficiency in the 
presence of estrogen production may re- 
sult in a changed metabolism of estrogens 
and the consequent action of a positive 
precipitating factor 

G. V. Smith and O. W. Smith^*^ con- 
firm this work on the female. Their 
studies indicate that : 

1. Estradiol is convertible into estrone 
and estrone into estradiol. 

2. Progestin, acting through the uterus 
(probably the endometrium), brings 
about the conversion of estrone to estriol, 
thus carrying the estradiol to estrone 
reaction to the right. Accordingly, the 
distribution of the estrogens in the urine 
supplies an index of progestin activity. 

3 Progestin partially protects the 
estrogens against destruction, thereby 
allowing greater utilization and excretion 
The amount of estrogen in the urine 
represents the balance between produc- 
tion and destruction 

4 Deficiency of progestin, therefore, 
results in (a) reduced conversion of 
estrone to estriol, {b) thus causing the 
estradiol to e.strone reaction to swing to 
the left, and (r) greater destruction of 
all estrogens 

Clinically the determination of these 
investigators indicate that ■ 

1. Endometrial bleeding is associated 
with both increased production and in- 
creased destruction of estrogen, which 
processes accompany a state of progestin 
deficiency, and that this situation is ex- 
aggerated in dysfunctional flowing 

2. The manifestations of pre-eclampsia 
coincide with changes m the urinary 
values for pregnandiol, estrone, estriol, 
and estradiol which reflect a progestin- 
deficient metabolism of the estrogens. 
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Gomplicarions in Pregnancy 

Anemia — T reatment—Hypochromic 
anemia in pregnancy states T. M. Caf- 
faratto,^^ may be prevented by the ad- 
ministration of small doses of iron with 
the ordinary diet or a diet which con- 
tains a sufficient quantity of iron to 
supply the patient with a daily amount 
of about % grain (0.04 Gm.). The pre- 
ventive treatment should be administered 
from the fourth month of pregnancy up 
to its completion. In hypochromic anemia 
it is advisable to give iron in large doses 
and a diet rich in iron but well balanced 
in proteins, fats and carbohydrates The 
following daily doses of iron are m gen- 
eral use: from to 2^/2 drams (2 to 
10 Gm ) of iron and ammonium citrate, 
30 to 45 grains (2 to 3 Gm.) of iron 
protoxalate or 6 to 25 grains (0 6 to 
1 6 Gm.) of iron hydrochloride xA. diet 
with predominance of proteins over car- 
bohvdiates and fats lowers the amount 
of hemoglobin, w’hich remains unchanged 
when fats are m predominance and in- 
creases when carboh} drates predominate 
The \ariations for assimilation of iron 
from food depend on the quality or iron 
and on the mduidual capacity of absorp- 
tion Iron contained m carbohydrates 
IS moie easih assimilated than that of 
fat^ and proteins 

Diabetes — E Braiidstrup and H 
Okkcls'^- present 22 cases of pregnane\ 
111 19 diabetic patients observed m the 
L}ing-in Department A, Rigshospital, 
Copenhagen This material is not sug- 
gestive of any change in the diabetic 
condition of the mothers during preg- 
nancy. The restitution of these patients 
after the puerperium indicates that such 
changes as have been observed during 
pregnancy (frequency of acidosis and 
changes in the insulin requirement) are 
attributable to factors of a nature that 
does not directly concern the diabetic 


condition. The obstetric risk is some- 
what increased through a tendency to 
hydramnios, excessive size of the child 
and, especially, infection in the presence 
of eczema of the vulva. In the 22 cases 
observed, only 10 living children were 
discharged from the hospital. The great 
mortality among children of diabetic pa- 
tients may probably be attributed to 
maternal hyperglycemia and acidosis. In 
3 of the dead children the necropsy was 
extended to include a thorough micro- 
scopic examination of the endocrine 
organs 

The i:>alho]ogic changes observed in 
the pancreas, hypophysis and thyroid are 
described Commenting on these changes, 
the authors say that the maternal hyper- 
glycemia alone brings about the patho- 
logic changes m the child. In the dis- 
cussion of the therapeutic problems, it 
is pointed out that m the future the main 
task of the treatment should be to em- 
ploy such dietetic and medicinal meas- 
ures as to make olistetnc operations 
unnecessary The pregnant diabetic pa- 
tient must lie watched closely, and the 
efforts must he aimed at the avoidance 
of hy])ergl\ceniia and acidosis. The 
therapeutic sigmiicance of protamine zinc 
insulin is empliasized 

Obesity — Pregnancy complicated by 
obesity, according to H B Matthews 
and M Der ]>rucke,'"’' calls for constant 
Mgilance X^arious degrees of toxemia, 
mal])()sition and inalpresentation, pro- 
longed labor, uterine inertia, exhaustion, 
postpartum hemorrhage, increased ma- 
ternal morbidity and mortality and in- 
creased fetal mortality are apt to be 
present The author suggests the follow- 
ing measures : 

1 The women should be seen early 
and often in their pregnancy. 

2 Even though there may be no 
objective or subjective sign or symptom 
of toxemiaj they should be treated as 
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already having mild toxemia. Their diet, 
exercises and personal hygiene should 
be closely scrutinized and carefully 
planned and carried out. 

3. When possible, malposition or mal- 
presentation should be corrected before 
labor begins. 

4. It is frequently advisable to sup- 
plement the clinical diagnosis of position, 
presentation and size of the fetus and of 
the pelvic measurements with complete 
x-ray examination 

5 In cases of unremitting toxemia, 
the fetus should be delivered as soon as 
compatible with fetal life, medical induc- 
tion being indicated whenever possible. 

6. When malposition and malpresen- 
tation further complicate the picture, 
prolonged labor with uterine inertia, 
maternal exhaustion and increased fetal 
distress usually supervene and are not 
infrequently followed by postpartum 
hemorrhage. A reasonable test of labor 
should be given, and if there is no prog- 
ress, cesarean section should be per- 
formed. 

7. When the obstetrician is finished, 
llie obese woman should be referred to 
the internist for continued ol^servation, 
since she presents many pathologic le- 
sions of prime importance. 

Psychosis — A timely discussion of 
psychoses complicating pregnancy which 
occurs m 1 m 858 pregnancies is pre- 
sented by P. Piker.'**^ The percentage 
incidence may be higher than 0 1 per 
cent for, m addition, many of the so- 
called psychotic developments of preg- 
nancy do not manifest themselves until 
some time after delivery, so that the 
connection may not be recognized 

Of all females who suffer from psy- 
choses of various sorts, almost 9 per cent 
develop their mental disorders m connec- 
tion with the reproductive experience. 
This places the problem squarely in the 
laps of obstetricians. There is no ''psy- 


chosis of pregnancy.’' But when one re- 
calls the 9 per cent contribution of preg- 
nancy to the total psychoses in females, 
and in the light of the fact that the inci- 
dence of psychoses among pregnant 
women is almost twice that among the 
female population generally, the author 
cannot but feel that pregnancy and its 
implications may provide distorting in- 
fluences that are more intense than 
women are ordinarily called upon to face. 

The types of psychoses which are 
associated with pregnancy are classified 
into 3 major divisions: Schizophrenic, 
manic-depressive and toxic-exhaustive. 
Of 891 cases in the author’s survey, 35 
per cent were toxic-exhaustive and 65 
per cent functional. It is felt generally 
that the percentage of functional psy- 
choses is likely to be higher among the 
prenatal cases than among those devel- 
oping postnatally; whereas the toxic- 
exhaustive incidence climbs postpartum 

The percentage incidence of psychoses 
associated with illegitimate pregnancies 
IS greater than one finds in married cases 

Concerning the outlook in the cases 
under discussion, it is generally agreed 
that the prognosis may be considered 
good in most instances, ranging from 76 
per cent to 53 per cent recoveries 

There exists m many quarters some- 
thing akin to a superstition that psy- 
choses occurring during ]:)regnancy are 
likely to disappear with miraculous sud- 
denness at the time the uterus empties 
itself. Except for an occasional toxic 
case, where the toxicity apparently is 
dependent specifically on the pregnant 
state, the regression of the mental abnor- 
malities usually may be expected to be 
gradual 

As to warning signals, the expectant 
mother’s observable emotional reaction 
to childbearing and its various implica- 
tions merits consideration. It is impor- 
tant to discover, if possible, how appre- 
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hensive she is regarding pain, and how 
courageous she usually is in the face of 
discomfort. The existence of a schizoid 
personality, and particularly the history 
of previous “nervous breakdowns” are 
warnings that should not be neglected. 
Unsuccessful attempts at abortion, in 
addition to the possible physical sequelae, 
frequently result in conscious and uncon- 
scious guilty feelings that may play 
havoc with the patient subsequently. The 
factor of illegitimacy may be disturbing. 

In the majority of cases, properly in- 
terested management on the part of the 
obstetrician will eliminate the need for 
specialized psychiatric aid. 

Pyelitis — The effect of sulfanilamide 
administered to 64 pregnant patients 
with pyelitis was studied by A Barr.®®* 
Simple cases can be cured in from 4 to 
5 days with sulfanilamide. Renal and 
toxic pyelitis requires a larger dosage 
of the drug and a longer time (14 days) 
to sterilize the urine The treatment is 
more quickly effective than any other 
standard line of treatment for pyelitis 
in pregnancy, and now it should seldom 
be necessary to resort to ureteral drain- 
age or termination of iiregnancy in these 
cases The immediate improvement in 
the general appearance of the patient and 
her obvious feeling of well-being shortly 
after the treatment is begun is in marked 
contrast to the depression of patients 
taking large quantities of alkalis Cathet- 
erization of the ureters has been unnec- 
essarc in this senes even in cases of the 
gross toxicity Induction of premature 
lalior was not necessary and all patients 
with the exception of the 2 in whom 
miscarriages occurred went to term 

In slight pyelitis, from 8 to 10 grains 
(0 5 to 0.6 Gm ) of sulfanilamide 3 times 
a day rapidly produced a remission of 
symptoms — usually within 48 hours. In 
the severe cases a dosage of from 28 to 
38 grains (1.8 to 2.4 Gm.) a day was 


required to sterilize the urine in an 
average of 14 days. In the toxic cases 
in which nausea and vomiting were 
prominent features, oral administration 
of the drug was impossible and daily 
injections of prontosil (Winthrop) were 
given in 2% dram (10 cc.) doses, and in 
from 4 to 5 days administration of the 
drug by mouth usually was possible. 
Administration of prontosil did not seem 
so effective and in from 5 to 7 days, 
although there was a slow improvement 
in the general condition of the patients, 
there was no material change in the bac- 
terial content of the urine. As soon as the 
administration of sulfanilamide by mouth 
was begun there was a rapid change in 
the general condition, and the urine was 
sterile in an average of 14 days as in the 
renal cases, with the same dosage. 

Syphilis — The treatment of syphilis 
complicating pregnancy as ob.served at 
the Bellevue Hospital. New York City, 
is discussed by M D Speiser A study 
of the last 11,9(S3 deliveries at Bellevue 
Hospital yielded 489 patient.^ who were 
diagnosed as syjilulitic, an incidence of 
4 08 per cent 

The aim in the treatment is primarily 
to prevent the transmission of the disease 
to the offspring. The greatest reliance is 
to be placed upon the use of an arsenical, 
preferably arsphenamine ; along with 
this a heavy metal, preferably bismuth, 
is used Prior to the onset of treatment, 
a complete physical examination, blood 
pressure, and urinalysis must be done 

The routine employed varies with ■ (a) 
The stage of the syphilitic infection, and 
(b) the period of gestation 

Treatment is interrupted in the pres- 
ence of toxemia and other medical con- 
traindications. Severe reactions likewise 
call for the prompt interruption of arsen- 
ical therapy. 

Should the patient with early syphilis 
be seen for the first time during preg- 
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nancy, she is treated in much the same 
fashion as the nonpregnant early s 3 ^hi- 
litic patient The treatment of the preg- 
nant woman with latent syphilis varies 
with the length of gestation. Regardless 
of the length of gestation, however, treat- 
ment is always continuous and uninter- 
rupted by rest periods. When therapy 
is started during the first trimester, it 
is well to begin with bismuth as a pre- 
liminary to the use of arsphenamine. 
Alternate series of 4 to 6 intramuscular 
injections of bismuth and 8 to 10 intra- 
venous injections of arsphenamine are 
given and treatment is so arranged that 
the last month or six weeks is to be 
occupied with the administration of the 
arsenical. When treatment is started 
during the second trimester of preg- 
nancy, the method used is continuous 
alternate therapy with slight overlapping 
of courses. 

Before the first course of bismuth is 
completed arsphenamine is begun, and 
for the week or two of overlapping the 
patient appears at the clinic twice weekly. 
As in the previous group, the arsenical 
IS employed during the last few weeks of 
pregnancy. In the final group, those who 
])resent themselves during the last tri- 
mester, continuous combined therapy is 
used The arsenical is employed weekly 
until the end of pregnancy, thus perhaps 
allowing up to 14 or 15 doses. The bis- 
muth is given on a separate clinic visit 
each week and may be interrupted for a 
few weeks following the series of 4 to 6 
injections The major difference between 
the treatment of the nonpregnant and 
the pregnant laden syphilitic woman is 
that in the latter the arsenical receives 
greater emphasis and the treatment must 
be continuous. When arsphenamine is 
employed, the initial dose is 0 1 Gm ; 
this is increased to 0 15 Gm and subse- 
quently to 0.2 Gm , at which level it is 
usually maintained throughout. Occa- 


sionally in large women, the dose may 
be increased to 0.3 Gm. If neoarsphena- 
mine is employed, the initial dose is 0.15 
Gm. ; this is increased to 0.2 Gm. and 
finally to 0 3 Gm. Occasionally they 
employed 0.45 Gm. 

Urinalyses and blood pressure read- 
ings are done prior to each injection and 
the patient is questioned as to her subjec- 
tive symptoms following the last dose of 
the arsenical. Last, the sclerae, mouth, 
wrists, and elbow bends should be care- 
fully inspected for evidences of toxicity. 

Intrauterine Fetal Death 

Electrocardiography in Diagno- 
sis — The presence of fetal heart sounds 
or fetal movements is often difficult to 
elicit especially during labor. Fetal 
electrocardiography is a new method 
for determining during pregnancy 
whether or not the fetus is alive. The 
technic and results of routine fetal elec- 
trocardiography during pregnancy are 
described by E. O. Strassman and R. 
D. Mussey.S'i’ 

The fetal electrocardiogram recorded 
in pregnancy and labor gives us records 
of documental value, tracings which show 
the action of the maternal heart and that 
of the fetus at the same time The re- 
lationship between the circulation of the 
mother and that of the unborn infant 
can be studied under various conditions 

During the last 2 months of preg- 
nancy, with the technic here described, 
about 87 per cent of fetal electrocardio- 
grams were positive. That is, a negative 
result did not mean that the fetus was 
dead, but a positive result was definite 
proof that the fetus was alive. 

The closer the approach to term, the 
higher was the percentage of positive 
fetal electrocardiograms, corresponding 
to the increasing size and increasing 
strength of the electric impulse of the 
fetal heart. In the last 3 weeks the per- 
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centage of positive fetal electrocardio- 
grams ran up to 94 if the fetus was in 
vertex presentation. Among these cases 
the percentage of positives was higher 
than among breech presentations owing 
to the fact that in the presence of breech 
presentations the fetal deviations were 
deflected above the zero line and there- 
fore were recognized with somewhat 
more difficulty (because of the confusing 
posit n’e maternal waves) than were the 
fetal waves m the presence of vertex 
presentation whicli appeared deflected 
below the zero line. On the other hand, 
the diagnosis of breech or vertex presen- 
tation could be made without examining 
the patient, on account of the direction 
of the waves. 

A fetal electrocardiogram was re- 
garded as positive only if it was possible 
to follow the fetal wa\es all through the 
tracings and to gi^e the exact fetal heart 
rate. The fetal waves occurred regu- 
larly, in a rhythm independent of that 
of the mother The size of, and the dis- 
tance between, the fetal (le\iations were 
constant The fetal w^aves appeared first 
in that lead which w^as almost parallel 
to the axis of the fetal heart The larger 
the fetus, that is, the later in the course 
of ])regnaiK\, the larger was the num- 
ber of lea<ls which became positive and 
this made the diagnosis much easier It 
was found justifiable to expect that 75 
per cent of all electrocardiograms taken 
in the last 2 months ol pregnancy would 
be jKisitive in at least 2 leads and about 
30 ]jer cent in 4 leads There was no 
use in taking electrocardiograms before 
the last third of pregnancy^ since the fetal 
heart action was too weak to exert any 
visilde influence on the tracings ob- 
tained by the technic adopted by the 
investigators. 

Fetal electrocardiography is not to be 
considered as another pregnancy test but 
IS meant to determine, during the last 


period of pregnancy, especially during 
labor, whether the fetus is alive. 

Placenta Previa 

Diagnosis by X-ray — The diagnostic 
value of cystography m placenta previa 
is discussed by K. Jablonski and E. 
Meisels The method is of value espe- 
cially for the cases in which the fetus 
is in the vertex position. Ude and Urner 
maintained that the distance between the 
lower outline of the fetal cranium and 
the contrast shadow of the bladder meas- 
ures normally at the most 1 cm. and 
that this distance is taken up by the 
thickness of the wall of the urinary blad- 
der, of the nterme wall and of the fetal 
scalp. Jablonski and Meisels, however, 
assert that the distance is dependent 
on the following factors: (a) The degree 
of dilatation of the lowxr uterine segment 
and the lifting of the bladder connected 
wdth this, and (b) the lowering of the 
fetal head This explains why, betw'een 
the seventh and tenth months of preg- 
nancy, the distance becomes constantly 
smaller so that during the last weeks of 
pregnancy the outline of the head almost 
touches the shadow of the bladder I low- 
ever, if a bod} is interposed between the 
fetal head and the uterine wall, such as 
for instance the placenta or a myoma, the 
distance is m excess of ] cm. 

The cystogra])hy is done m the fol- 
knving manner * After evacuation of the 
bladder by means of a catheter, 40 cc of 
contrast fluid (a 12 5 per cent solution 
of sodium iodide or another contrast 
substance) is introduced into the bladder 
After withdrawal of the catheter, a ven- 
trodorsal roentgenoscopy is made, with 
the patient m the reclining position and 
the central ray directed toward the rim 
of the symphysis 

The authors made this lest on 30 preg- 
nant women. In 16 of them hemorrhages 
had occurred during the second half of 
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pregnancy and the other 14 cases ob- 
served as controls. They found that this 
roentgenologic method permits the de- 
tection or exclusion of the placenta previa 
if it is of the central or lateral type. A 
placenta previa marginalis, particularly 
if located on the posterior uterine wall, 
usually cannot be determined by means 
of this method. xA^nother disadvantage is 
that the method can be used only if the 
fetus is in the vertex position. However, 
the authors suggest that, m some cases 
of oblique, transverse or pelvic position, 
external version into the vertex position 
can be tried. They succeeded in accom- 
plishing this in 3 cases. 


PUERPERIUM 

Lactation 

Stimulation with Prolactin — The 

effect of prolactin on the secretion of 
milk is reported by J. R. Ross The 
breast milk was pumped by an x\bt elec- 
tric breast pump and the amount ob- 
tained was measured carefully. Infants 
were selected who did not show signs of 
weight increase by the fifth day. Breast 
milk was then pumped from the mother 
and the total 24-hour secretion was meas- 
ured for 1 or usually 2 days. Nine 
mothers received 2 intramuscular injec- 
tions of 30 minims (2 cc.) of prolactin 
(80 Riddle units) and on the second 
day 2 intramuscular injections of 45 
minims (3 cc ) and 12 patients were 
given a similar volume of prolactin con- 
taining 100 Riddle units per cc. A group 
of 10 patients acted as controls and re- 
ceived a similar amount of saline solu- 
tion. The breast milk was pumped at 
intervals of 4 hours until the patient 
was discharged 

No untoward reactions were noted 
with the less concentrated prolactin. 
With the more concentrated prolactin. 


however, reactions consisting of redness 
and induration varying in diameter from 
2 to 15 cm. developed in 83 per cent 
of the cases. These cleared up in from 2 
to 3 days. There was also a rise in 
temperature of from 100° to 102° F. 
(37.8° to 39° C.) in all but 1 case after 
the injections but it returned to normal 
in from 2 to 6 days. The higher con- 
centration of prolactin administered in- 
creased slightly the secretion of breast 
milk during the remainder of the pa- 
tient’s stay in the hospital Of much 
m.ore significance, however, was the fact 
that 7 of 1 1 patients receiving this higher 
concentration of prolactin observed after 
discharge from the hospital nursed their 
infants completely, whereas of 8 such 
observed patients receiving the lower 
concentration of prolactin only 2 were 
able to nurse their infants completely Of 
the 8 controls, only 1 nursed her infant 
completely. 

Inhibition of Lactation — The in- 
hibition of lactation with testosterone 
propionate in 21 patients were studied 
by R Kurzrok and C. P. O’Connell 
The total dose ranged from 50 to 150 
mg Two doses were given daily for 1 
or more days and all injections were 
made deep m the gluteal region The 
effect in only 2 instances was considered 
unsuccessful , 1 patient was completely 
relieved of symptoms on the fourth day 
and the other patient was injected with 
a total of 75 mg. of testosterone propionate 
divided into 3 doses In the latter case 
the first injection was given on the first 
day postpartum The sMiiptoms of pain, 
fullness and engorgement of the breasts 
were not relieved. In view^ of the fact 
that lactation usually begins on the fourth 
day postpartum the inhibitory eft’ect of 
testosterone propionate might have been 
exerted a little too early in this case. 
The results were excellent in the re- 
maining 19 cases. It was not unusual 
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to find that, when doses of % grain (25 
mg.) were given, complete relief of all 
symptoms was obtained within a few 
hours after the second dose (8 hours 
after the first dose). In general, %5 
grain (4 mg.) or more of testosterone 
propionate was required to relieve all 
symptoms of engorgement of the breast. 
Complete relief of symptoms usually oc- 
curred within 48 hours. The best results 
were obtained from doses of % grain 
(25 mg.) each. Once the symptoms 
were relieved there was no tendency for 
their recurrence after the injections were 
stopped. 

Twenty-one cases of early lactation 
during the puerperium were treated with 
testosterone propionate, for the purpose 
of inhibiting lactation, by R. Kurzrok 
and C. P. O’Connell.^*^ Usually the in- 
hibition of lactation by the generally 
used therapeutic measures, and especially 
in their absence, is associated with pain, 
tenderness, engorgement and lumpiness 
of the breasts. Such breast symptoms 
require considerable nursing care and 
are very distressing to the patient. 
Testosterone propionate, in doses of % 
gram (25 mg ), the authors claim, usu- 
ally relieves such symptoms in about 24 
hours without the addition of any other 
therapeutic measures. The hormone is 
injected twice a day, intramuscularly, in 
the buttocks A total dose of 1% grains 
( 100 mg.) may be given within 48 hours, 
although if complete relief occurs after 
the second or third dose no additional 
doses need be given The puerperium 
was not otherwise affected by the hor- 
mone, and there were no unpleasant 
aftereffects 

Inhibition with Estrogen — ^J. 
Adrian^ ^ used estrogen to the exclusion 
of all other therapeutic measures, in all 
cases in which an inhibiting treatment 
of the mammary secretion was justified, 
such as in cases of pulmonary tubercu- 


losis, in cardiac defects of the mother, in 
stillbirths or in early death of the infant. 
In some cases 3 injections of 20,000 
I. U. are required ; in other cases a single 
injection of this quantity is sufficient. 
This treatment proved successful in 57 
per cent of 100 cases. In the other 43 
per cent the results were insufficient in 
that the secretion with expression of the 
breast persisted after the treatment. 
However, the result was nevertheless 
considerable in that the painful tension 
in the breasts, as well as the spontaneous 
secretion, ceased. 

Breast Milk and Sulfanilamide 
Excretion — It is of considerable impor- 
tance to know whether nursing mothers 
excrete sulfanilamide m their milk. H. 
Bauer and M. F. Gunderson^^ reported 
the effect of sulfanilamide on streptococ- 
cic mastitis in cows and stated that the 
amount of drug excreted in the cow’s 
milk could be determined by a modifica- 
tion of Fuller's method for blood J S. 
Hepburn, N F. Paxson and A. N. 
Rogers'^3 found sulfanilamide in the milk 
of 16 puerperal women The concentra- 
tions varied from 0.55 to 2 17 mg. per 
100 cc 24 hours after its initial admin- 
istration 

F. L Adair, il. C. Hesseltine and L. 
R 1 tac"'^ report an experimental study 
and found that sulfanilamide was ex- 
creted in the milk as m the urine, partly 
unchanged and partly as the conjugated 
acetyl form This may be of some im- 
portance since it has been shown that 
in animals the toxicity of acetyl sul- 
fanilamide is somewhat greater than that 
of the free sulfanilamide 

With doses of 30 and 60 grains (2 
and 4 Gm.) the total amount e.xcreted 
was never greater than 1 5 per cent of 
the amount of the drug administered. It 
was still being excreted in small amounts 
72 hours after medication had been dis- 
continued. 
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Sulfanilamide is transmitted to the 
placenta and fetus of the rabbit and is 
associated with a marked increase in 
the mortality of the young. Sulfanilamide, 
according to Adair, et al., should be 
administered only with the utmost cau- 
tion during pregnancy and the period of 
lactation. If administered to the mother, 
breast feeding should be discontinued 
during the period that sulfanilamide is 
excreted in the milk. 

H, L. Stewart, Jr., and J. P. Pratt^^ 
found that free sulfanilamide is excreted 
in human breast milk in concentrations 
closely corresponding to the values pres- 
ent in the blood stream. When oral 
administration of sulfanilamide is dis- 
continued, the concentration in the milk 
rapidly falls. Breast-fed babies of full- 
time nursing mothers did not show clini- 
cal evidences of toxic manifestations 
when sulfanilamide was present in breast 
milk in concentrations of 7 mg. per 100 
cc. Traces of the drug were present in 
the blood of the baby. The urine of these 
babies contained amounts varying from 
1 to 2 6 mg per 100 cc. during a 24- 
hour period. 

A nursing baby cannot obtain an ade- 
quate therapeutic dose through the milk 
of a mother receiving an average clinical 
dose Sulfanilamide was present in the 
cord blood and amniotic fluid of 6 women 
following the oral administration of 5 
grams (0 3 Gm ) of tlie drug every 4 
hours throughout labor 

Puerperal Infection 

Treatment — The treatment of this 
condition is discussed by P Trillat and 
R. Burthiault They report 4 cases of 
puerperal infection, in 3 of which the 
blood cultures were positive, in 1 case 
for the streptococcus, in another for the 
enterococcus, and in the third case for 
the staphylococcus albus and the bacillus 
subtilis (2 cultures). All of these cases 


were of a severe type and the patients 
had failed to improve with the usual 
methods of treatment; they were finally 
treated by the continuous intravenous in- 
jection of an alcoholized glucose solution. 
Two of the patients recovered, and 2 
died. In 1, death was found to be due 
to an acute diffuse pulmonary tubercu- 
losis, a latent tuberculosis having ap- 
parently been activated by the postpar- 
tum infection and by the treatment; the 
blood culture in this case was negative. 
In the other fatal case, some improve- 
ment was noted when the treatment was 
instituted, but it was apparently too late. 

The solution employed consisted of 
% ounce (20 cc.) of ethyl alcohol (95 
per cent) and 1% ounces (50 Gm ) of 
glucose, and water to make 1 quart 
(1000 cc.). It was put up in containers 
holding 1 pound (500 Gm.). The ap- 
paratus was adjusted to inject 2 quarts 
(2 liters) of the solution m 24 hours, 
about 30 drops per minute. As a rule 
the injection was continued for 4 days. 
When the treatment was first instituted 
the patient usually had a chill, but no 
further chills occurred ; patients who re- 
sponded well to the treatment noted a 
feeling of well-being after the first few 
hours 

This form of treatment is recom- 
mended especially in cases with repeated 
chills, which indicate a spread of the in- 
fection and invasion of the blood stream , 
even if no chills occur, the treatment is 
also indicated if the blood culture is 
positive In the authors’ patients who 
recovered, the treatment was not insti- 
tuted until the fifth or sixth day after 
repeated chills had occurred daily 

The treatment of puerperal sepsis by 
prontosil and allied compounds is re- 
ported by D B. Brown.^" The author 
uses prontosil (Winthrop) m the treat- 
ment of 39 cases of puerperal sepsis due 
to the hemolytic streptococcus (Group 
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A of Lancefield) and in the treatment 
of 35 cases of mastitis and 8 cases of 
Bacillus coll infection of the urinary 
tract. Of the 39 patients suffering from 
puerperal sepsis there were 27 with local 
infection of the uterus, 8 with septicemia 
(2 of whom also had general peritonitis) 
and 4 cases of general peritonitis alone 
Prontosil was administered intramuscu- 
larly and by mouth. Prontosil soluble 
was used in all the cases of puerperal 
sepsis, but in 4 mild cases the dosage was 
not more than 15 grains (1 Gm.). In 
the first 5 cases treated the first dose 
was given intravenously but in the re- 
mainder of the cases by intramuscular 
injection It was given m the dosage of 
20 cc (0,5 Gm.) 2 or 3 times daily, the 
amount being decreased as the patient 
improved. 

There was marked improvement in 1 1 
of the 27 patients with local infection 
of the uterus after tlie administration 
of prontosil ; in 1 patient it had no effect 
and in 1 death occurred from agranulo- 
cytosis after the sepsis had apjiarently 
been controlled. These patients were 
seriously ill In the 11 successfully 
treated cases the average total dosage 
of prontosil was 1 ounce, 3 drams (42 6 
Gm ). The 14 other cases were of mild 
or moderate seventy and recovery would 
almost certainly have occurred without 
piontosil. Of the 8 patients wuth proved 
septicemia 6 recovered — a mortality of 
25 per cent. One of these patients wdio 
died W’as the first to be treated with 
i:»rontosiI and the dosage w^as inadequate 
The second fatal case w^as admitted 4 
days after a manual removal of the jda- 
centa. Of the 4 patients wudi general 
])eritonitis not associated with a septi- 
cemia, all recovered Relapses occurred 
in 3 of the patients but responded when 
the drug was readministered 
The 35 patients with mastitis have 
been treated by the administration of 


sulfanilamide, benzyl aminobenzene 
sulfonamide or sulfonamide^P (suh 
fanilamide) in the dosage of from 30 to 
45 grains (2 to 3 Gm ) daily. The average 
duration of treatment was 5 days. All 
were severe cases and a few of the pa- 
tients in whom mastitis developed in the 
hospital have not had any abscesses of 
the breast, that is, since prontosil was 
used for acute mastitis. The author has 
also used sulfanilamide in the treatment 
of a number of patients admitted for ab- 
scesses of the breast and although most 
of these have required incision they have 
all appeared to heal more rapidly than 
usual 

Calcium Therapy — The v?iliie of 
calcium therapv in puerneral infection 
is discussed bv W T Ciisick The au- 
thor treated 26 patients with puerperal 
infections w’ltliout a demonstrable cause 
outside of the pelvis in whom the tem- 
perature persisted above 101^ F (38 3° 
C ) for more than 48 hours The chief 
complaint w’-as abdominal pain and ten- 
derness, located in the low^r part of the 
abdomen Other complaints wxre fre- 
oiiencv and ingencv of urination In 14 
cases the vae^mal discharee w^as putrid. 
Microscopic examination of the discharge 
from both the cervix and the urethra 
was positive for gonococci in 2 cases 
and negative in 24. 

The treatment employed Included 
rest in bed, an ice bag to the lower 
part of the alidomen, elevation of the 
head of the bed, fluids in quantity, 
magnesia magma when necessary and 
no sedatives, douches or now^erful catliar- 
tics One ampoule of 10 cc of the 10 
per cent product of the double salt of 
calcium gluconate and calcium galac- 
togluconate was injected intragluteally 
and intravenously each day, after the 
needle of a 20 cc syringe was inserted 
into a vein and 10 cc. of blood was with- 
drawn and permitted to mix with the 
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calcium solution. Calcium gluconate, 1 
heaping teaspoonful 3 times a day before 
meals, was given in warm milk With 
this treatment the average hospitalization 
period was 14 days, varying from a 
minimum of 9 to a maximum of 22 days. 
The pain disappeared in 19 patients 
within 34 hours, in 4 m 48 hours and 
in 3 within 72 hours. Rigidity of the 
abdomen disappeared within 6 days. The 
temperature curve returned to normal 
within an average of 6 days. At the 
time of dismissal the pelves of all pa- 
tients were examined and if there was 
any evidence of an inflammatory process, 
calcium gluconate was continued orally 
3 times a day. 

Prophylactic Treatment with Su/- 
fanilamide Compound — S. N. Hayes 
and A Sami*^^ report the results of the 
administration of p-benzyl-aminobenzene 
sulfonamide (proseptasme) prophylacti- 
cally in all emergency cases of puerperal 
infection admitted to the hospital. From 
January to June, 1937, they gave 2 
tablets 3 times daily (3 Cm ) for 4 
days From July to December, 1937, 
they gave 4 tablets 3 times daily (1J4 
drams or 6 Gm ) for 4 days. There vas 
a reduction of morbidity due to genital 
sepsis from 22 16 per cent (1934) and 
16 94 per cent (1936) to 11 45 per cent 
in 1937, during which time the drug was 
given prophylactically This reduction 
occurred chiefly in the abnormal cases ; 
the membranes were ruptured and in- 
fection was potential or apparent, the 
patient had l)een in labor from a few 
hours to a few days, obstetric shock was 
usually present, multiple vaginal exam- 
inations or attempts at delivery had been 
practiced or the case was usually ter- 
minated by means of an obstetric op- 
eration No ill effects have been observed 
as a result of the administration of the 
drug; as much as 4 ounces (125 Gm.) 
has been administered without signs of 


toxic symptoms. The authors suggest 
that larger doses of the drug be used. 
Although a reduction of 5 per cent in 
morbidity is not striking, they feel that 
it is encouraging enough to advocate 
further investigation with increased 
dosage. 

C oncentrated Streptococcus 
(Hemolytic) Antitoxic Serum — The 
demonstration in 1925 of the production 
of toxin by hemolytic streptococci from 
patients with puerperal sepsis and the 
subsequent production of an antitoxin 
introduced a new and rational basis for 
serum therapy for puerperal sepsis. Sub- 
sequent clinical studies of the effect of 
the antitoxic serum on puerperal sepsis 
indicated its therapeutic value in the 
early stages The present study, begun 
in 1928, was undertaken by A. F. Lash*^^ 
to check the value of serum therapy in 
a series of patients with puerperal sepsis 
in which alternate patients were treated 
with serum. 

The amount of serum used depended 
on the clinical response Of the 40 pa- 
tients. 12 received 40 cc , 9 received 60 
cc, 6 received 80 cc , 6 received 100 
cc , 5 received 120 cc. and 1 received 
160 cc. No immediate reaction followed 
the use of the concentrated serum. Al- 
though the intravenous injection gave a 
quicker therapeutic response, the intra- 
muscular route was most often chosen 
for the sake of safety. The difference 
in rate of absorption between the two 
may not be great, but the effect is much 
more striking with intravenous admin- 
istration. Late scrum sickness, that is, 
erythema, urticaria and swollen and 
tender joints, occurred from 6 to 9 days 
after the administration of the serum in 
40 per cent of the patients, which is a 
high incidence No serious consequence 
followed the serum sickness, except m 
2 patients : 1 had persistent sciatica and 
the other had toxic encephalitis (no or- 
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ganisms on smear or culture). They 
recovered and the relation to serum 
therapy was dubious. 

An analysis of the deaths in the treated 
group shows that the cause of death was 
generalized peritonitis. The negative 
value of the serum in this group was 
not due to the delay in the administration 
of the serum except in probably 1 in- 
stance but rather due to the rapidity 
of the extension of the infection (gen- 
eralized peritonitis). It is again evident 
that serum is of no value in the treat- 
ment of this type of infection. 

The author concludes that the value 
of antitoxic serum therapy m the treat- 
ment of early hemolytic streptococcus 
puerperal sepsis is demonstrated by the 
marked reduction in mortality and resid- 
ual pathologic changes in a controlled 
series of cases. 

The early diagnosis of hemolytic 
streptococcus puerperal sepsis is essen- 
tial for the successful use of the antitoxic 
(hemolytic) streptococcus serum 

Fculures despite early therapy may be 
due to tlie abnormally rapid progression 
of the infection (fulminant form of gen- 
ei<ili/ed peritonitis). 

TOXEMIAS OF PREGNANCY 

The nature of the toxemias of preg- 
nancy are discussed by J P Peters.'^’- 

One of the first facts that attracted 
attention was the frequency with which 
p_\clitis appeared as a precursor, asso- 
ciate or sequel of toxemias. Of 320 pa- 
tients whose records were sufficiently 
complete to permit analysis, 41, or 13 per 
cent, suffered at one time or another 
from conditions generally included un- 
der the terms pyelitis and pyelonephritis. 
Of 23 patients examined postmortem 
who died either from acute toxemia or 
from remote results of conditions that 
seemed to originate with toxemias, 10 
had pyelitis or pyelonephritis. 


Of 43 patients with eclampsia with 
adequate histories, 18 had definite rec- 
ords of antecedent renal or vascular dis- 
ease, chiefly pyelitis, nephritis, essential 
hypertension and previous attacks of 
toxemia. Apparently the major features 
which predispose to eclampsia are dis- 
eases of the kidneys or arteries. Of 44 
who have been traced, 33 have died of 
or are known to have chronic renal or 
arterial disease, evidence that eclampsia 
insults chiefly kidneys and blood vessels. 

Little has been found to support the 
general impression that toxemias are 
manifestations of some abnormality of 
metabolism or of any derangement or 
disco-ordination of endocrine function. 
Certain anatomic and functional de- 
partures from the nonpregnant norm may 
heighten the susceptibility of the preg- 
nant woman to renal and vascular insults. 
First among these conditions would seem 
to be ureteral obstruction, which, by im- 
peding the free discharge of urine, en- 
hances the risk of infection, reduces the 
capacity to eliminate an infection which 
has already become established and af- 
fects the course of nephritis unfavorably, 
often disastrously Reduction of the con- 
centrations of albumin, bicarbonate and 
sodium m the blood serum and increase 
m the lipoids, changes that are not in 
themselves sufficiently marked to give 
rise to any serious symptoms, are similar 
to the changes ob.seiwcd in certain types 
of renal disease and therefore may 
heighten the susceptibility of the preg- 
nant woman to the effects of circulatory 
or renal disturbances Other conditions, 
such as acidosis, lactacidemia, ketonemia, 
hyperglycemia and hypoglycemia, seem 
to be results, rather than causes, of 
toxemic disorders. 

Pregnancy undoubtedly contributes a 
peculiar coloration to these renal or vas- 
cular disorders, causing relatively benign 
diseases to burst into a malignant state 
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and causing the frequency of renal and 
vascular disease in pregnant women to 
exceed that in nonpregnant women of 
comparable ages. 

The histologic changes in the glomeruli 
and tubules of a large proportion of 
patients who die in the acute stages of 
toxemia, with or without eclampsia, have 
certain features which are different from 
the lesions commonly found in acute 
nephritis This may indicate that the 
pregnant woman reacts according to a 
distinctive pattern to vascular .and renal 
insults. 

So far as ultimate treatment of the 
problem of toxemias as a whole is con- 
cerned, the implications of this study 
must be obvious. Patients with antecedent 
renal or vascular diseases cannot safely 
be carried through pregnancy. Women 
who have pyelitis when pregnant seldom 
escape irreparable and enduring damage 
if the pregnancy is allowed to proceed. 
Treatment seems to be of little benefit, 
since infections of the urinary tract can- 
not be eradicated in the presence of 
obstruction of the ureters Toxemias of 
all kinds leave behind them marks, usu- 
ally in the vascular system, that cannot 
be eradicated Even if they do not mani- 
fc.st themselves immediately iii pro- 
gressive arterial or renal disease, they 
almost invariably flare up in subsequent 
pregnancies, to cause further damage 
There are no clinical distinctions be- 
tween toxemias in this respect The 
only rational treatment, therefore, is the 
prevention of pregnancy in women with 
disease of the arteries and kidneys, and 
in those who have had previous attacks 
of toxemia, and the immediate termina- 
tion of pregnancy on the appearance of 
the first signs or symptoms of hyper- 
tension or renal disease familiarly 
ascribed to toxemias. 

Early Toxemia — Treatment of 
Vomiting — J. M. McGowan, J. O. 


Baker, A. M. Torrie and J. Lees®^ dis- 
cuss a new treatment for hyperemesis 
gravidarum. 

Because of the close relationship be- 
tween pregnancy and the origin of biliary 
disease and because spasm of the second 
portion of the duodenum produced by 
morphine was accompanied in some cases 
by nausea or biliary colic, it was decided 
to study the duodenum in patients suffer- 
ing from the vomiting of pregnancy. 

Roentgenologic studies were made of 
the duodenum in 2 women suffering 
from the vomiting of pregnancy. A spasm 
of the second portion of the duodenum 
was noted in each case. This was readily 
relaxed by inhalation of amyl nitrite. 
Glyceryl trinitrate, %oo gram (0 65 
mg.), under the tongue 3 times a day 
before or after meals has been used for 
the control of vomiting in 12 cases, with 
consistently good results. 

The vomiting of pregnancy sometimes 
IS associated with a spasm of the second 
portion of the duodenum with probably a 
decrease in tone of the pylorus and stom- 
ach. Inhalation of amyl nitrite relaxes 
the duodenal spasm, produces proper 
emptying of the duodenum into the jeju- 
num and restores gastric and pyloric 
tone 

Hyperemesis Gravidarum — Various 
remedies have been advocated during the 
last few years and all have helped some 
patients, if not by their physiologic activ- 
ity, then by their psychic effects. Iodine 
in the form of the compound solution is 
of benefit in many cases Insulin has 
helped in some cases but this substance 
must be used with great caution and 
preferably m combination with dextrose. 
Adrenal cortex extract has been used 
in many cases and some reports are 
enthusiastic about the results.®^ The 
same enthusiasm has been expressed for 
the use of cevitamic acid.^*^ Likewise 
benefit is claimed for the use of para- 
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thyroid extract with calcium.^^ Some 
patients have been benefited by having 
their own urine instilled into the rectum.^^ 

Recently it was found by J. H, Mc- 
Gowan, J. O. Baker, A. M. Torrie and 
J. Lees^2 that the vomiting of pregnancy 
sometimes is associated with a spasm of 
the second portion of the duodenum with 
probably a decrease in tone of the pylorus 
and stomach. These authors found tliat 
glyceryl trinitrate satisfactorily con- 
trols a certain number of cases of vom- 
iting of pregnancy 

Nausea and Vomiting — J W 

Fmch"^" reports on work done to prove 
that nausea and vomiting accompanying 
pregnancy are due to an allergic reaction 
of the patient to the secretion of her own 
corpus luteum graviditatis. 

Patients were tested by cleansing the 
skin with alcohol and injecting intra- 
dermally from 0 02 to 0 03 cc of pro- 
gestin in sterile cottonseed oil and re- 
cording reactions 15 and v30 minutes 
later Reactions were calibrated from 
negative to 4+, according to the si/e of 
the wheal and the surrounding ervtheina 
produced just as in mtradermal injec- 
tions of an} food, drug or jHillen extract 
or annual dander to determine a patient’s 
degree of sensitivit} A control injection 
was made with sterile cottonseed oil in 
the Sciiue arm The majority of the tests 
vveie made on the \olar aspect of the 
forearm A few' patients were tested 
with a solution of progestin in sterile 
almond oil but the cutaneous reactions 
to the almond oil were so much greater 
than those to the cottonseed oil that the 
latter product was used m the remainder 
of the cases. One interesting notation 
has been that several of the pregnant 
patients who were nauseated and gave 
3-f- or 4-f- reactions to the progestin 
mtradermally have complained as late 
as 5 or 6 weeks after the intradermal 
injection that when they become nause- 


ated severely the area of injection again 
becomes irritated and forms a wheal with 
a surrounding erythema and an itching 
sensation. 

If further investigation confirms these 
observations, one might well assume that 
a patient desiring pregnancy could be 
tested for sensitivity to progestin and, if 
found sensitive, could be desensitized 
before impregnation or before the corpus 
luteum of pregnancy reaches the stage of 
enlargement necessary to produce the 
symptoms of nausea and vomiting. This 
treatment would consist of graduated 
doses of progestin injected at closely 
spaced intervals until the patient is de- 
sensitized and the symptoms either do 
not develop or are relieved if they are 
already developed. 

Value of Urea Clearance Test — 

The results of 671 urea clearance tests 
performed on 243 ])regnant w'omen is 
discussed b\ D B Brown 

The urea clearance test was first 
(letei mined for normal jiregnant women 
and tlien tests were made both before and 
after delivery on women with toxemia 
and on sonu^ patients who had pyelitis of 
jiregnancy A normal clearance test does 
not necessaril} mean a normal kidney, as 
the test mav be normal until from two- 
thirds to three-fourths of the lenal tissue 
has been ren(k‘red functionless and also 
the clearance value is inthienced In an 
alteration in the circulation rate and the 
supply of ox}gen to the kidiuns so that 
the results are lowered by severe anemia 
and cardiac decomj^iensation A low clear- 
ance value 111 an ajipaiently well jiatient 
should be repeatetl and it must always 
be kept m mind that variations of less 
than 20 per cent are of no significance 

The clearance results m the present 
series were less constant after than before 
delivery In severe renal damage, the 
clearance is more fixed than m normal 
persons. Each patient, therefore, must be 
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considered separately. The urea clear- 
ance test extends but never replaces clin- 
ical investigation. The differential diag- 
nosis between pre-eclamptic toxemia, 
chronic nephritis and essential hyperten- 
sion is made much easier by the urea 
clearance test. Before delivery a high 
value excludes chronic nephritis and if 
the blood pressure remains high with 
little other evidence of toxemia and a 
high clearance the case is probably one 
of essential hypertension If the clearance 
IS low the result is of no value in preg- 
nancy in the differentiation of pre- 
eclamptic toxemia, chronic nephritis and 
essential hypertension but the result after 
delivery is of great value — most patients 
suffering from pre-eclamptic toxemia 
show a rapid rise within a week or two 
of delivery, while in chronic nephritis the 
percentage rise is much less and the 
clearance never reaches a normal level 

The follow-up of patients shows that 
if the clearance is high during the tox- 
emia, the prognosis is good even if the 
degree of toxemia is clinically severe, and 
the same may be said if the clearance 
rises to more than 100 per cent within a 
week or so of delivery even if the clin- 
ical condition lags behind The clearance 
test IS of most value several months after 
delivery when low tests show definite 
renal damage at a time when clinical 
signs may be slight or absent, although 
possibly on repeated clinical examina- 
tion some evidence may be found m prac- 
tically all cases. 

A low urea clearance is sufficient m 
the author's opinion to forliid a future 
pregnancy for at least 2 years, when 
further clinical examination and the 
clearance test should be reiieated A 
urea clearance below 80 per cent is 
strongly suggestive of renal damage ; 
therefore a further pregnancy is not wise. 
The clearance test is also useful during 
the treatment of toxemia; if the test is 


rising or remaining stationary, conserva- 
tive treatment can be continued. 

Treatment — A treatment based on a 
new concept of the etiology of the tox- 
emias of pregnancy is presented by F. L. 
McPhail."’^ The author maintains that 
urinary solids should never be allow^ed to 
be retained on account of the accumula- 
tion of urinary w^aste and electrolyte in 
the blood plasma, as a result of impaired 
renal function. An attempt to secure a 
neutral ash is important, for if renal 
function IS hampered a disturbance in 
w^ater balance may occur wuth a result- 
ing toxemia. The mechanism by wdiich 
w^ater is displaced or added to in a toxic 
individual and the reaction of the tissues 
and cells to such a toxemia are outlined. 
The effect on the kidney show’s the most 
striking abnormalities in toxemia; it is 
believed that toxemia will not develop 
when no impairment of renal function 
exists. Dehydration is important and 
the proper use of the tonic solutions of 
dextrose has been invaluable in lessen- 
ing the maternal and fetal mortality in 
the toxemia of pregnancy 

The treatment of mild toxemia is sim- 
ple; its progress also is simple and may 
be averted The success of treatment 
depends on the co-operation of the pa- 
tient Fluids are forced. A urinaiw 
output of 2500 cc w'lll he ample unless 
great renal impairment exists A neu- 
tral diet IS prescribed As sodium is a 
predisposing cause of edema, foods with 
a low sodium content are chosen, and 
for the same reason sodium cliloride and 
sodium bicarl innate are eliminated 
Severe nonconvulsivc toxemia is 
treated in a similar manner 'Phe jiatient 
should be observed more closelv, liecaiise 
of the seventy of the symptoms Hos- 
pital care is of great value The patient 
with severe pre-eclampsia may be treated 
over a long time if large quantities of 
fluids are given and if the urinary out- 
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put is correspondingly large. A neutral 
diet is necessary, as it does not disturb 
acid base equilibrium. 

In the case of the convulsive toxemias, 
fluids cannot be given by mouth; there- 
fore a parenteral route must be chosen. 
Fluids are more rapidly absorbed when 
given intravenously, but the subcuta- 
neous method of administration is also 
valuable. The object is to give large 
amounts of £uid. Hypertonic dextrose 
solution dehydrates the cells. Isotonic 
dextrose solution makes water available 
to the cells. Therefore as the cells are 
already dehydrated and as hypertonic 
dextrose solution will increase that de- 
hydration, isotonic dextrose solution 
is given. 

A convulsive patient weighing 150 
pounds (68 kg.) should have the follow- 
ing needs considered in the first 24 
hours : Water to hydrate the cells, 4100 
cc ; urinary water, 3000 cc. ; vapor 
water (skin and lungs), 1000 cc ; total, 
8100 cc. A large estimate must be made 
for urinary water if the kidneys are to 
e.xcrete large amounts of retained urinary 
solids. 

\'ery little medication is necessary 
even tliough convulsions are present. 
L’sually an initial intramuscular injec- 
tiun of soluble phenobarbital will con- 
trol tlie convulsions until intravenous 
treatment is instituted. It has not been 
necessary to repeat this medication, as 
the irritability disappears as fluids are 
given. 

Two thousand cubic centimeters of 5 
per cent dextrose solution may be given 
intrav’enously in about 2 hours. After 
1000 cc. have been given, the administra- 
tion of 5 per cent dextrose solution by 
hypodermoclysis is started. A total of 
4000 cc. of the solution is given in about 
8 hours. The fluid given subcutaneously 
IS absorbed very rapidly. Diuresis is not 
expected immediately as available water 


will first replace that lost by the dehy- 
drated cells. Within 12 hours it is un- 
usual if a patient will not drink water 
when encouraged. Water is given freely 
by mouth, but only water. It usually is 
necessary to give fluids by the parenteral 
route for several days before a patient 
will take enough by mouth. 

It IS generally true that a patient 
treated in this manner will regain con- 
sciousness before renal excretion is re- 
established. Convulsive patients are not 
given food until after 3 days of freedom 
from convulsions. They are then treated 
as patients with severe nonconvulsive 
toxemia. 

Vitamins — A new approach to the 
problem of the cause of pre-eclampsia 
and eclampsia is presented by A. C. 
Siddall.^*^ This is based on the sugges- 
tion that: 

1. The normal function of the pitui- 
tary body IS possible only when an ade- 
quate supply of vitamin Bj is available 
and vitamin B j may be necessary for the 
pituitary as iodine is for the thyroid 
gland. 

In the nonpregnant female, a defi- 
ciency of vitamin Bi leads to beriberi, 
the symptoms of which are produced by 
hypofunction of the pituitary body. The 
symptoms of beriberi include disturbed 
carbohydrate metabolism, edema, low 
blood pressure, atrophy of the varies 
and atony of the gastrointestinal tract. 

In the pregnant female, this deficiency 
of vitamin Bi results m overcompensa- 
tion or malignant hyperfunction of the 
pituitary body, thus producing the symp- 
toms of toxemia, for example, disturbed 
carbohydrate metabolism, edema, ele- 
vated blood pressure, nausea and vomit- 
ing, increase in prolan, and decrease in 
estrin in the blood. 

An adequate and constant supply of 
vitamin Bj should prevent toxemia and 
perhaps cure it. This new concept har- 
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monizes for the first time practically all 
of the conflicting findings and confusing 
manifestations of toxemia. This is pre- 
liminary report and is being further 
investigated 
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ORTHOPEDICS 

By John R. Moore, M.D., and Jesse T. Nicholson, M D. 


BACK PAIN 

Diagnosis and Treatment o£ Sacro- 
iliac Conditions by the Injection of 
Procaine (Novocain) — K O Halde- 
man and R. Soto-HalP described a 


procaine was injected by means of a 
spinal puncture needle. The needle was 
directed toward the involved joint at a 
45-degree angle on the level with the 
first sacral spinous process at a point 



Fig 1 

(ffaldeman and Sot<»-Hall J Bone and Joint Surgery (July) 1938 ) 


inelhod of injection and manipulation 
of the sacroiliac joint which gave relief 
111 60 per cent of the 42 cases of probable 
chronic sacroiliac strain. The patient was 
placed prone on the table after the oral 
administration of 3 grains of sodium 
ainytal Twenty to 30 cc. of 1 per cent 


midway between the posterior superior 
spines of the ilia (see Fig. 1) The pro- 
caine was injected slowly while the nee- 
dle was being inserted. When bony re- 
sistance was encountered the needle was 
partially withdrawn several times and 
reinserted so as to spread the novocain 
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along the joint. After 10 minutes the 
manipulations were started. These in- 
cluded straight leg raising, hyperexten- 
sion of hips with knees flexed and rota- 
tion of shoulder to opposite side with 
pelvis fixed. The back was strapped with 
adhesive and the patient permitted to 
leave. In a few cases an exacerbation of 
sciatic pain occurred a day or two later 
and an analgesic was required. When 
relief was transitory, a repetition of 
procaine injection after a week usually 
resulted m further improvement 

In 3 patients in whom symptoms re- 
curred after a few hours following the 
procaine injection in the sacroiliac re- 
gion, hpiodol studies revealed a deform- 
ity of the spinal canal. The explanation 
was the possibility of postural strain of 
the sacroiliacs resulting from muscle 
spasm 

Lesions of the Intervertebral Disc 
and Ligamenta Flava 

H. C. Naffziger, V. Inman, and J. 
B. Saunders- described the ligamenta 
flava as predominantly yellow elastic 
tissue adjoining the adjacent laminae 
and articular processes of the spine. The 
medial half was the broader and thicker 
part which tapered off as it extended 
laterally This structure was attached 
predominantly to the articular processes 
and was related to the capsule of the 
articular facets The interlaminar portion 
was attached to the outer border of the 
inferior lamina, the anterior margin of 
which sometimes exhibited sharp thin 
plaques or spicules of bone which ex- 
tended up into the ligamentum flavum. 
These spicules had been regarded as ossi- 
fication of the ligament but were more 
likely the ossifitic extension from the 
bone attachment. The attachment on the 
lower border of the superior lamina also 
was indicated by a ridge but the spicule 
formation had not been observed. A 


description was given of the folds of 
lateral extension of ligament about in- 
tervertebral foramen and the relationship 
of this fold to the intervertebral discs 
lying anteriorly. A hypertrophy of the 
ligamentum flavum therby created a pres- 
sure on the spinal nerve as it emerged 
from the dural sac. Protrusion of the 
intervertebral discs from ruptured nu- 
cleus pulposis could readily involve the 
nerve passing to the foramen. 

The findings were based upon autopsy 
observations. The hypertrophy was ex- 
plained by a tearing of the ligamenta 
flava and mechanism causing lateral 
bending and forward flexion of the 
spine. When torn, the fibers were re- 
tracted and healing occurred by scar 
formation which underwent hypertrophy. 
These changes in the ligamenta flava 
had been entirely limited to the lumbar 
region in the authors’ experience, whereas 
the protrusion of intervertebral discs oc- 
curred at any level in the spine The 
diagnosis could usually be made upon 
sciatic pain which is aggravated by 
straining, coughing and sneezing. List- 
ing of the spine was common. This was 
not necessarily to side of the lesion 
Absence or altered achilles reflex was 
frequent, m motor or sensory changes 
dependent upon the localization and 
structures compressed These were more 
common on the outer side of the calf 
and areas supplied by the popliteal nerve 
Sensory loss was never pronounced 
Atrophy of the peroneal muscles was 
common in longstanding cases. Spine 
x-rays were not diagnostic, although in 
some there was a narrowing of the 
intervertebral discs at the affected area 
Spinal puncture with the induction of 
lipiodol at as low' a level as possible w'as 
the means of establishing the diagnosis 
Occasionally the dural canal was en- 
croached upon enough to give a positive 
Queckenstedt’s test. The differential 
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diagnosis between extrusion from the 
intervertebral disc and thickening of the 
hgamentum flavum was not readily made 
but the operative approach was the same 
for both. 

Pathologic Conditions of the Spine 

L. A. Hadley^ wrote about the x-ray 
diagnosis of disturbance of the interverte- 


lesions showed an encroachment of the 
nerve by masses of connective tissue over 
the posterior joint capsule and disc mar- 
gin. The symptoms of such a muscle 
lesion were those of radiculitis with pain 
corresponding in distribution to the in- 
volved nerve root, either brachial, inter- 
costal, abdominal or sciatic. Occasion- 
ally, there was disturbance of reflexes, 



I'lo 2 ! — \orinal S tune and ijosteiior aiticiiLitions ])el\\tHn llnul and louitli Ixxlies 

Subliixation ot the ix.steiioi .iititulations. with a break in tlu S tut\e at both tlurd-toin th and 
tnur-httli le\els {] \ M \ (Jan J J ) ) 


hial forantina ThebC were found in seg- 
ments winch liad lost the inteiwertebral 
discs Due t(j the thinning of the discs 
the posterior articulations overrode, ])ro- 
ducing a luxation. On the x-ray film 
this could characteristically be shown by 
the loss of the '‘S'’ curve. The "S” 
curve was formed by the shadow pro- 
duced by the normal articulation of the 
inferior and the superior articular facets 
When the facets were luxated, they 
overrode and the "S'" curve was dis- 
torted. The pathological sections of such 


muscle atroph} or Dejennc's sign (pain 
of nerve root diNti ihution on coughing, 
sneezing or bearing down ) The pain was 
not along the course of the nerve but 
could be produced by pressure over the 
nerve roots The treatment of this condi- 
tion was not discussed. 


BACKACHE 

Manipulative Treatment Without 
Anesthesia — F A Jostes*^ advocated 
manipulation of backs without anesthesia. 



ORTHOPEDICS 


995 


Contraindications to manipulation were 
subjects with cardiac decompensation and 
cases of chronic low back pain who had 
not been carefully studied for such con- 
ditions as fracture, dislocation, neoplasm, 
tuberculosis, arthritis, osteoporosis and 
osteitis fibrosa cystic. The subject with- 


knees, keeping spine arch in flexion. The 
hands were brought toward the knees 
and the foot of the side opposite that of 
pain was advanced. The hands were 
placed on the flexed knee and the sub- 
ject lifted himself by pushing down on 
knee. The subject got into a bed which 



Fig 3 — The pad for manipulation has a non-skid rubber base and a smooth leather cover, 
on top of v\hich is placed a thin cotton pad plus a pillow (F A Jostes J Bone and Joint Surg 
(Oa ) 1938 ) 



l"ig 4 — The patient lies prone with the hamstrings relaxed, due to the tact that the legs and 
feet <11 e slightly elevated o\er a pillow Complete relaxation is essential to etleetixe manipulatmii 
(F \ Josles I Bone and Joint Surg (Oct) 1938.) 


out clothes laid prone on the floor whicli 
was covered with a sponge nibl)er mat 
After massaging the gluteal and lumbar 
muscles to obtain relaxation, the manip- 
ulations were carried out m a routine 
Following the manipulation the sub- 
ject was taught to rise from the prone 
position by first getting on hands and 


had boards under a hair or felt mattress 
in the center of which pillows had been 
arranged to maintain spinal flexion with 
the patient prone Infrared heat at a dis- 
tance of 30 inches wxis applied for 30 
minutes ever\ 4 hours The subject prac- 
ticed alternate straight leg raising twice 
daily The subject could not use the usual 
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t\f)c ctf bedpan. fTe got out of bed by as- 
suming the prone position, moving knees 
to the side of the bed, 1 foot was placed 
on the floor, the weight being carried on 
opposite knee by the hands. Use of the 
bedpan could be facilitated by placing it 
in an arm chair of the Windsor type. 
The subject could then lower and raise 
himself by placing his hands on the chair 


arms. The hospitalization for the acute 
case was 2 to 3 days and for the chronic 
case 10 to 14 days. A back support was 
applied. The patient was instructed in 
measures to save his back, particularly 
in regard to driving a car, sitting and 
rising from chairs and picking up objects. 
He continued his hard bed and exercise 
regime. 



I iL! 11 — M.ineiuti ‘I — -.1 r.ui’lil-IcK laisinii ( McdiliialiDn (it Baei 's techiiK. — 

M n tpH iMt 3ntpi\ nil i\ t lilt lit nt saiioiluiL jnmt I (F \ f !>(>ne .iiid Jtnnt Surj^ 

< n r I ) 


SCIATIC P.MN OF UNKNOWN 
ORIGIN 

Treatment- -\\ Inn. aftu an exhaust- 
mi; ilmical seauh, ihe etiology of an 
t ^ua^R pciin coiitiiuies a ni\ ster\ , 

leconinieiulcd infiltra- 
tion of the pynformis muscle, the 
iTj^ion of the ^i^reat sciatic notch and per- 
chancu the sheath of the sciatic nerve 
with lip to 150 cc of 1 per cent novo- 
caine He found that 11 of 15 cases so 
treated w'ere free from symptoms for an 


a\t*ra.i^e period of 20 months In 27 cases 
tile pel mein al injection was followed In 
3f) houis of 25 t('i 50 pounds traction to 
the le^if In the Russell method For the 
remainder of the 2 weeks a maintenance 
traction of 10 to 15 iiounds w'as con- 
tinued Sixteen cases so treated were 
free from pain 1 year In 23 cases the 
perineural injection was follow'ed by a 
low^ back manipulation under general 
anesthesia. Nineteen had no recurrence 
of sciatica. 
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Fi^*' 14 — Technic of peiineural injection of the sciatic nerve as it emciges thronj^h the greater 
sciatic foiainen The intersecticm of the dotted line>. and the line drawn tioin the tenioral tro- 
chanter to the fittli luniljar spinous piocess indicates the point at which the needles are mtroduc'ed 
(Cl 1^2 llaggait J B(jne and Joint SiiriJ (Oct) 19^8 ) 


CHONDRODYSTROPHY WITH 
FLATTENING OF THE 
VERTEBRAE 

( luenn and Lachapeln iT\iev\ tlie lit- 
erature* on chondrodv stroplu with flat- 
tenini^ of the \ertebrae and report a 
case of their own of a l)o\ aged 7 \ears 
J 11 Rev (T orthop 25 23, \iS the authors 
laliel the ])atient\ condition as “p^^d)- 
hrach} spond) he/' since the vertebrae 
were large and flat I^ach vertebra tended 
to end antenorl} in a iiointed extreinit}, 
thus giMiig a moderate k\])hosis Roent- 
genograms of the entire body were taken 
and associated abnormalities of the skele- 
ton w'ere found Roth feet show’ed a 
hallux valgus The first metatarsals wTre 
large and short, the second and third 
metatarsals curved medially, and m place 


of the scaphoid and the first cuneiform 
hone there were several ill-defined cen- 
ters of ossification The second and third 
cuneifoim hones were fused There was 
a genera! retardation m the development 
of most of the skeletal t*piph}ses 


ACUTE OSTEOPOROSIS 

Roentgenotherapy--E 15 iMumforck* 
reiiorted a senes of c.ises of posttraumatic 
osteoporosis or Sudeck’s alropli\ which 
were iehe\ed of sMuptoms with roentgen 
therapy The t\pKal case followed a 
trivial mjur\ sucli as a bruise or sprain 
to the w'l'ist, hand or foot Within a few 
da\s the subject complained of a severe, 
constant thiobbing ache wdnch w'as not 
relieved b\ heat or rest The skin became 
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shiny. The hand or foot became swollen, 
cool and pale or blue. The joints were 
stiff. The roentgen film showed a thinned 
cortex, a mottled medullary cavity and 
uniform demineralization. The condition 
frequently persisted for months or even 
years. In using an x-ray, dosage sug- 
gested by Kahlmeter of ^ to % skin 
dose repeated 2 to 3 days, a second 
course in 4 to 6 weeks or a third in 6 
to 8 weeks, 5 of 6 cases were completely 
relieved of symptoms. 


OSTEOMYELITIS OF THE 
SCAPULA 

Wilensky'^ discussed osteomyelitis of 
the scapula and limits his cases presented 
to those caused by ordinary pyogenic 
lesions, such as staphylococcus, strepto- 
coccus, etc., and not to tubercle bacillus 
or spirocheti pallida He classified this 
condition of the scapula into : 

1. Primary osteomyelitis due to the 
production of open wounds extending 
down to and through the scapula. 

2. Hematogenous osteomyelitis. 

Pathogenesis and Pathology— -The 

pathogeiieMs and pathology of this lesion 
IS similar to that of other bones of the 
body and is based upon the formation 
of a thrombuenibolic lesion in the vas- 
cular plexus of the bone. 

3. Tiie lesions vary from inconse- 
i|uential segments to involvement of 
nearly the entire anatomic segment 

Symptomatology — The author gave 
the symptomology of the hyperacute, the 
moderately severe, and the mild cases, 
as well as a splendid resume of the 
complications and sequelae that may fol- 
low osteomyelitis of the scapula. 

Treatment — The treatment advocated 
was toward the conservative side, limit- 
ing the suppuration, the necrosis an d 
sequestration. Hast was very essential 
and Wilensky favored immobilization 


in a plaster cast. After sequestration 
is completed do a sequestrotomy on 
the severe cases. The author stated that 
if this treatment is followed there will 
be fair functional results provided there 
is not a large amount of disturbance 
in the shoulder joint. 


OSTEOMYELITIS IN 
CHILDREN 

Ober® discussed the diagnosis and 
treatment of osteomyelitis. In acute os- 
teomyelitis in children under 2 years 
of age the outstanding symptoms were 
acute sudden onset, marked constitu- 
tional reaction, high fever, rapid pulse, 
restlessness, loss of appetite, irritability, 
delirium and prostration There was gen- 
eral tenderness localized to the affected 
part with swelling near the joint. The 
joint was held in flexion. The dry skin, 
sunken eyes, blueness of facies or ex- 
treme pallor indicated that these chil- 
dren were poor surgical risks. It was 
recommended that they receive general- 
ized treatment, especially fluids, until 
an abscess formed beneath the skin and 
fascia. Then with a minimum airount of 
anesthesia an incision was drained and 
light cast ap])lied with a window to 
facilitate dressing of the wound By fol- 
lowing this routine in the past 25 years 
the mortality has been reduced from 
.50 per cent to less than 5 per cent. 

In children over 2 years of age the 
causative organism was usually staphy- 
lococcus instead of streptococcus. Be- 
cause of the heavier periosteum and 
denser cortex, localization by pointing 
abscess beneath the skin was less com- 
mon. The formation of sequestra was 
the rule. The x-ray changes could not 
be observed until 10 days to 2 weeks 
after the onset. The treatment depended 
upon the course of illness. In a very 
ill child, as described previously, opera- 
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tion was deferred until the general con- 
dition had improved. In a child who 
appeared in excellent condition in spite 
of high temperature, immediate opera- 
tion was indicated. It was recommended 
that a button of bone be removed from 
the involved area and that the overhang- 
ing edges of the shaft be smoothed off. 

Slow onset of symptoms with moder- 
ate local pain, slight temperature and 
leukocytosis were allowed to rest until 
the x-ray showed sequestra formation 
and adequate involucrum to permit re- 
moval. 

Treatment — In chronic osteomyelitis 
3 types were recognized. First, the 
sclerosing type which gave symptoms 
of a boring bone and was relieved by 
drill holes at site of sclerosis. Second 
type was Brodie’s abscess which gave 
intermittent pain This lesion was opened 
by saucerizing the surrounding bone 
and packing it with gauze. Frequently no 
organism could be cultured but usually 
staphylococcus was found. The continu- 
ation of an acute osteomyelitis formed 
the third type of chronic lesion. These 
were treated conservatively until the 
sequestra could be removed. 


ACUTE HEMATOGENOUS 
OSTEOMYELITIS^ 

Robertson states that the most fre- 
quent types of hematogenous osteomye- 
litis are due to staphylococcic and strep- 
tococcic infections. The mortality in 337 
cases was 22 per cent for staphylococcus 
and 13 per cent for streptococcus Strep- 
tococcic osteomyelitis caused no necrosis 
of bone, was cured by drainage and had 
no sequels. Staphylococcic osteomyelitis, 
on the contrary, caused necrosis of bone 
with formation of sequestra; recurrence 
and exacerbation were frequent. The 
staphylococcus bacterium excreted an 
exotoxin This was high in early growth 


as proved from the culture plates. A 
toxin has 3 manifestations — leukocyto- 
lysin, hemolysin and necrotizing. This 
toxin in pure form caused death in ex- 
perimental animals within a few hours. 
The resistance of an individual was de- 
pendent upon natural antitoxin and the 
destruction of the bacteria by phagocy- 
tosis. The toxin of the bacteria stimu- 
lated the antitoxin. This had an opsonic 
action in preparing the bacteria for in- 
gestion by leukocytes. The antitoxin of 
the blood could be measured in anti- 
hemolytic units. Three hundred and fi\e 
normal individuals of assorted ages at 
various times throughout the year were 
tested and found to have a titer under 
1 unit. All types of surgical cases, other 
than pyogenic infections, showed no in- 
crease in titer. In 37 eruptive skin infec- 
tions, however, there was a range of 0 1 
to 6 titers, with an average of 1.36. If 
toxoid was given to the normal indi- 
vidual, the titer was raised 15 to 16 
times. The lowest increase attained was 
above the greatest normal titer. If tox- 
oid, the toxin element was destroyed, 
but the anergin factor remained The 
effect of \accines in raising the titer had 
not been tried. 

It, therefore, appeared that a high 
degree of natural antitoxin would be an 
excellent defense against staphyloccic 
infection. Ninety per cent of the deaths 
in staphyloccic osteomi^ehtis occurred in 
the first 2 weeks With the presence of 
natural antitoxin a neutralizing action 
w'ould have been obtained Clinical cases 
with staphyloccic infection showed va- 
rious levels of antiliemohtic action of 
their blood The infection appeared to 
stimulate a defense by increasing the 
antitoxin in the blood. A natural high 
level of antitoxin in patients indicated 
a low general resistance Prepared anti- 
toxin, however, does not act as an an- 
tigen for production of natural antitoxin. 
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If antitoxin was given intravenously in 
the mild stages of the infection, it did 
not have the beneficial effect that was 
expected. Its use intramuscularly was 
still recommended. Following infection 
the high titer was not maintained. This 
was probably due to the fact that the anti- 
toxin was not prophylactic but a neuti'al- 
izing agent. It was advocated that 3 times 
the normal titer be maintained in chronic 
or healed cases. A regular investigation 
of the patient’s blood was carried out 
and, if it was below 3, toxoid was ad- 
ministered. 

The prcvcniion of bone lesions de- 
pended upon giving children with skin 
lesions a course of toxoid if their titer 
was low' and limiting their activities 
to prevent trauma 

The treatment was formerly immedi- 
ate drainage. This was discredited, as 
surgery was tliought to offer nothing 
until a state of eciuilibnum liad been 
reached The problem was one of com- 
bating infection by deeding with toxins 
and organisms, then drainage of ab- 
scesses after the\ Iiad become well estab- 
lished 


BRODIE’S ABSCESS^^^ 

Ih'ailsford anal}zes a series of ()1 
eases of chronic bone abscess The lesion 
occuried twice as often m the male as 
in the female Forty-four cases occurred 
betw een 1 1 and 30 years The younger 
the patient the shorter the duration of 
the symptoms In nearly one-third of the 
cases the patient either exhibited evi- 
dence of previous septic bone foci or sub- 
sequently developed such lesions, while 
others gave a history of tonsillitis, pneu- 
monia, empyema, etc. 

Physical Signs and Symptoms— 
The chronic abscess has an insidious 
onset, quite distinct from acute osteomye- 


litis, in which the striking clinical fea- 
tures are the sudden onset of severe or 
even excruciating pain and the develop- 
ment of a point of tenderness over the 
primary focus, associated with rigors, 
high fever, and rapid pulse, followed by 
the signs of a severe toxemia, delirium 
and coma.” 

Radiographic Signs— 'Acute osteo- 
myelitis cannot be diagnosed by x-ray 
for by the time the bone shows changes 
detectable by radiography the shaft will 
have been denuded of periosteum and se- 
questra have formed. Chronic bone ab- 
scess at the diaphyseal extremity in the 
patient wdiose epiphysis has not yet fused 
is revealed on the radiograpli by an 
area of cancellous destruction extend- 
ing from the epiphyseal growth cartilage 
tow’ards the medulla Its bouiulanes are 
not sharply defined hut are rendered 
more apparent because the adjacent bone 
has an increased density. 

Differential Diagnosis --"d'here is 
perha])s no lesion in which the clinical 
histoi*} of the patuMit is inoie helpful 
ill diagnosis than the l>rodie\ abscess.” 

I he author (jiiotes I’rodie’s own words, 
“What aie the ciiTumstancc^s that would 
k‘ad \()u to suspect tlu^ existence of 
abscess of the tdiia'^ The answer is, 
whc‘n the lihia is cnlarg(‘cl from a deposit 
ot bone externally, when there is exces- 
sive panu such may be supposed to de- 
])end on extreme tension, the jiani Iieing 
aggravated at intervals and these s\mp- 
toms continue and become still further 
aggravated, not yielding to medicines or 
other treatment that may he had recourse 
to, then you may reasonably suspect the 
existence of abscess m the center of 
the bone.” 

The author differentiates Brodie’s ab- 
scess from simple bone cysts, osteoclas- 
toma, sarcoma, tuberculous abscess, 
gumma, and endothelial myeloma. 
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TUBERCULOSIS OF THE 
SPINEii 

Operative and Conservative Treat- 
ment — The authors reported a series of 
43 cases, 26 being treated by fusion op- 
erations and 17 treated by conservative 
methods. All of the patients were under 
20 years of age. 

The criteria for cure were as follows : 

“1. Pain, fever, muscle spasm, and body tilt 
must have disappeared for at least 3 months 

“2 Abscesses must have disappeared, both 
clinically and roentgenologically, and sinuses 
must have been closed 

“3 Roentgenographically there must be seen 
increased calcification in the area of destruc- 
tion, and cessation of all advance of the tuber- 
culous process.” 

It is interesting to note that the time 
for hospitalization of those treated con- 
servatively averaged 876 days, while 
1215 days was the average hospitaliza- 
tion for those treated surgically The 
writers concluded that tuberculosis of 
the spine is a chronic disease wliich runs 
its course little influenced by the ortho- 
pedic surgeon 

Of the 26 patients treated hy fusion 
operations the pathological process m 
the vertebrae was apparently uninflu- 
enced by tlic operation although the 
fusions themselves were successful Para- 
plegia developed in 4 of the cases fol- 
lowing operation. There was no differ- 
ence in the 2 groups m regard to an 
increase in deformitv , since the condition 
progressed despite fusion 

Judging from the discussions follow- 
ing the article, the subject is a very 
controversial one The fact is pointed out 
that fusion operations should not be used 
indiscriminately and their limitations re- 
spected. 

ILIOPEGTINAL BURSITISi^ 

As the author stated, iliopectinal bur- 
sitis IS a rather frequent lesion but the 


unfamiharity with early symptoms causes 
the condition to be classified erroneously 
many times. Finder reported a case of 
this bursitis in a man at the age of 49 
years. The history and symptoms were 
fairly typical of hypertrophic arthritis, 
the right hip joint being particularly 
troublesome. During the examination a 
swelling the size of a lemon was noted 
in the right inguinal region. This rapidly 
grew larger. Nine years later the patient 
was admitted to the hospital with a diag- 
nosis of advanced Bacterew type of 
spondylitis deformans. Both hips were 
contracted in 35 degrees flexion. In the 
right groin a firm semisolid tumor, the 
size of a large grapefruit, elevated and 
displaced the femoral sheath and its 
contents medially X-rays confirmed the 
diagnosis of arthritis of the spine and 
hips The tumor in the groin cast a slight 
shadow (soft tissue). On the basis of 
the large tumor, loss of weight, second- 
ary anemia, cough, etc., the diagnosis 
was made of fascial sarcoma of the 
right inguinal region with metastases to 
the lungs. This, however, was discarded 
as the tumor was aspirated a few da\s 
later Then an e.xploratory operation w as 
jierformed and it was found that in the 
lateral portion of the floor of the sac 
was a tiny vahe-hke flap overhing a 
3 to 4 mm opening which communicated 
with the hij) joint. W hen tlie hip was 
jiassivelv moved, s_\ novial fluid was seen 
to pass from the joint through the open- 
ing into the sac cavity The communicat- 
ing tunnel and the adjacent jiortion of 
the bursal floor were resected and the 
capsule was sutured tightly across the 
defect so as to obliterate the passage 
between the joint and the bursa. 

Two and (jne-half months after the 
operation there was no sign of re-estab- 
hshment of the communicating with the 
hip joint. 
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MYOSITIS OSSIFICANS 
C. F. Geschickter and I H. Maseritz^^ 
found in the circumscribed myositis ossi- 
ficans that trauma was the most fre- 
quent cause The severity of the injury 
could not explain the reaction which might 
follow an initial mild blow or multiple 
severe blows. The thigh was the most 



Imk 1 5 — The so-called ‘‘dntted-veir^ appear- 
ance in an advanced case of myositis ossifi- 
cans (Courtesy, Journal of Bone and Joint 
SurseiN, July, 19 38 ) 

common site but the disturbance was 
particular!} prone to occur following dis- 
location or fracture dislocation of the 
elbow. Occupations, such as shoemaker, 
rifleman or horseman, played no part. 
The ages ranged from 1 3to 72 years. 
The earliest clinical finding was a doughy 
mass which appeared within a few 
hours following injury. In 3 to 4 weeks 
the x-ray revealed small discrete, dense 
shadows which were likened to the 
‘‘dotted-veil.’’ 


Pathology — Pathologically the lesion 
was surrounded by a gelatinous material 
representing degenerated muscle tissue 
which was absent at the attachment to 
bone. There was a fibrous capsule which 
was penetrated by fibrous bands of con- 
nective tissue which invaded the new 
bone formation from the neighboring 
bone. Cystic changes were occasionally 
found that resembled giant cell tumor 
formation Microscopically the earliest 
manifestations were a degeneration of 
muscle, a hyperplasia of connective tissue 
and organization of hemorrhage. The 
capsule formed simultaneously with the 
calcification Islands of osteoid tissue ap- 
peared and were surrounded by osteo- 
blasts Then marrow spaces formed. An 
appearance of osteogenic sarcoma was 
created by areas in which osteoblasts 
were attempting to form bone in an 
osteoid-like stroma Chondromyxosar- 
coma was suggested by the myxomatous- 
like tissue which was found. 

Teatment — The treatment of myso- 
tis ossificans circumscni)ta was conserva- 
tive. Attempted surgical removal was 
followed by frequent recurrences if done 
before the lesion had shown no change 
by x-ray for 6 months, or if the removal 
had been incomplete. Deep roentgen ther- 
apy had no proven value Occasionally 
there was a spontaneous regression of 
the process. 


RUPTURE OF THE BICEPS 
BRAGHII MUSCLE 

R. L. Waugli^^ reported a series of 
14 cases admitted to the United States 
Marine Hospital in San Francisco and 
to the New Orleans Hospital and Dis- 
pensary for Women and Children. The 
author stated that rupture of the brachii 
muscle is not uncommon but is very 
often unrecognized. Twelve of the 14 
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cases had a rupture of the long head of 
the biceps muscle, but rupture may occur 
at any site. In injuries caused by direct 
trauma, rupture below the bicepital 
groove was common. From the report of 
the 14 cases the signs and symptoms 
varied, but there was always a history 
of trauma followed by pain, weakness in 
the arm and discomfort in the shoulder. 
However, the most constant sign was a 
deformity in the contour of the biceps 
muscle. Waugh did repairs on 12 of 
the 14 patients. He stated that rupture 
of the long tendon was the easiest re- 
paired. If there was a tear at the myo- 
tendinous junction, a fascial transplant 
was necessary. In the patients sustain- 
ing a partial rupture of the biceps brachii 
muscle, the author advised rest with the 
tendon in a position of relaxation. 


SCALENUS ANTERIOR 
MUSCLE 

Relation to Shoulder and Arm Pain 

This was reported by J. A. Freiberg 
In 1935 Ochsner, Gage and DeBakey 
reported a series of cases presenting a 
clinical picture of cervical rib in which 
no cervical rib could be demonstrated. 
The condition was termed “scalenus an- 
ticus (Naflfziger) syndrome.” This con- 
dition had been described by Todd in 
1912 who believed it due to an abnormal 
development of the shoulder girdle. This 
was particularly true in women who pre- 
sented a greater shoulder descent. The 
scalenus anticus syndrome was found to 
be more complicated and to have more 
intimate associations with other shoulder 
lesions. The clinical picture of such com- 
mon pictures as calcification of the supra- 
spinatus tendon, subacromial bursitis, 
periarthritis of the shoulder or cervical 
arthritis were accompanied with pain, 


paresthesia and numbness of the lower 
arm and hand. These symptoms were ex- 
plained anatomically. The scalenus an- 
terior muscle arises from the transverse 
processes of third, fourth, fifth and sixth 
cervical vertebrae and inserts into the an- 
terior third of the first rib. Its action is to 
flex the cervical spine when the rib cage 
is fixed and to elevate the rib when the 
cervical spine is maintained in extension. 

The subclavian artery lies between the 
scalenus anterior muscle and the first 
rib. The sixth, seventh and eighth cer- 
vical nerves are in close relationship to 
it. The third, fourth and fifth cervical 
nerves lie beneath the scalenus anticus 
muscle and are less frequently involved 
than the former group. Spasm of the 
muscle may result in a variable amount 
of pressure on the cervical roots lying 
behind it. Symptoms are manifest which 
are associated with cervical or super- 
numerary ribs Innervation of the sca- 
lenus anterior muscle is derived from 
the seventh cervical root, therefore, its 
irritation by contracture of the scalenus 
anterior muscle caused a vicious cycle. 
In a series of 20 cases, those cases sub- 
jected to tenotomy were all relieved of 
symptoms. Conservative therapy, consist- 
ing of maintaining the arm in abduction 
with traction on both shoulders, usually 
gave relief. However, in 1 case of a fire- 
man with excruciating pain which ex- 
isted for 10 days, scaleniotomy gave 
immediate relief The presence of muscle 
atrophy and muscular disturbance was 
an indication for immediate scaleniotomy. 


STENOSING TENDOVAGI- 
NITIS AT THE RADIAL 
STYLOID PROCESS 

DeQuervain’s disease or stenosing 
tendovaginitis as described by H. B. 
Keyes^® was due to a stenosing fibrosis 
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of the conjoined tendon sheath of ab- 
ductor pollicus and the extensor polhcus 
brevis tendons over the radial styloid. 
It occurred in subjects that used their 
hands in constant repetition of motion 
which required ulnar deviation of hand 
with thumb extended. It was common 
in piano players, stenographers, and 
writers. The pain was in the region of 
the radial styloid. It radiated to the 
thumb. It was accentuated by actions 
which opposed the thumb to the finger 
tips. There was acute tenderness over 
the radial styloid. The concavity of the 
anatomical snuff box was obliterated If 
the hand was grasped with the thumb 
extended and forced toward the ulnar 
side, excruciating pain was produced. 

Treatment of a conservative nature, 
as splints to hold the thumb in extension 
and abduction, heat, etc , was seldom suc- 
cessful. Dramatic results followed a lon- 
gitudinal division of the conjoined 
tendon sheath through its tluckcned 
and stenosed area to release the constric- 
tion on the extensor pollicus brevis and 
abductor pollicus tendons. 


CONGENITAL DISLOCATION 
OF THE HIP 

Mechanics of the Formation of the 
Secondary Acetabulum 

A Farkas^'^ of Buda[)est in an article 
on congenital hip stated that dislocations 
difficult to reduce are of a '‘true con- 
genitar’ nature. He examined the me- 
chanics of the formation of the secondary 
acetabulum from children of the Brody 
Children's Hospital and found that "m 
the so-called congenital cases the second- 
ary acetabulum has a well-shaped lower 
border; in the true congenital cases, a 
well-shaped upper border. In the former, 
the head forms its socket by gliding and 
rubbing; in the latter, by direct pres- 


sure.’' The reason for this difference in 
the location of the definitely formed bor- 
der is evident since in the so-called con- 
genital hip the gilding head has but 1 
fixed point from which it starts during 
the movements of walking, etc., and to 
which it returns and remains during 
rest, while m the true congenital hip 
the boring head cannot extend beyond 
its upper border, which is firmly formed 
in the embryonic stage. During all move- 
ment the head returns to this area and 
by Its constant pressure the groove is 
increased The author found that in all 
cases with a deep groove and a well- 
developed upper and lower border of the 
secondary acetabulum, reposition of the 
head was either very difficult or else 
ini])()ssil)le He stated tliat the true con- 
genital cases are in a great minority 
and agreed with Loren/ that all cases in 
which dislocations occur before birth are 
of a teratoid nature and that they occur 
very infrequently 

Congenital Dislocation of the Hip 
in the New-born 

() Maiks'^*'^ repoitcd a senes of 
8544 1)11 ills in Khaikov in 1937. He 
stated that congenital dislocation of the 
hip \\<is found in 1 ])C‘r cciit of the normal 
births <uul m 11 per cent of the breach 
jiresentatioiis ( )ut of a group of 194 
children w ith congenital dislocation, 
spontaneous reductions werc‘ noted very 
early in life in 47 4 per cent However, 
Alarks stated that the disappearance of 
clinical and x-ray evidences of disloca- 
tion m early life may not coincide with 
definite reduction. He advocated the 
early application of a duraluminum ap- 
paratus, and, even though reduction ap- 
peared to have taken place in the first 
few weeks of life, the children were kept 
under observation for a period of 2 to 
3 years. 
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SPINA BIFIDA OCCULTA 

H. F. Buchstein and J. G. Love^® 
conclude that spina bifida occulta is a 
developmental defect of the spinal cord, 
its meninges, the vertebrae, and the over- 
lying muscular and cutaneous tissues. 
This begins in early embryonic life. The 
clinical symptoms are usually the result 


of neural dysfunction. The most common 
symptoms are related to the urinary ap- 
paratus. Motor, sensory and trophic dis- 
orders about the lower extremities are 
common and should arouse suspicion of 
spina bifida occulta. Once it is suspected 
it is easily verified. The surgical treat- 
ment is laminectomy. 


OBSTETRICAL SHOULDER 
TRAUMA 

Putti, according to Scaglietti,^® clas- 
sified birth palsy as follows ; 

1. Obstetrical trauma of the shoulder joint. 

(a) Simple : distortion 

(b) Complicated epiphyseal separation of 

upper end of humerus. 

(c) Fractured clavicle. 

2 Obstetrical paralysis 

(a) Upper type 

(b) Lower type 

(c) Total type 

(d) Associated atypical foini 

3 Mi.xed fuiins invohing both joint and 

nerves 

Tu a series of 199 cases there were 
62 cases of shoulder joint involvement 
The diagnosis of this lesion was impor- 
tant. d'here was a fracture tlirougli the 
cartilaginous epiphysis above tlie epipln - 
seal line Tins explained the absence of 
hematoma and periosteal callus The le- 
sion healed with an extreme internal 
rotation of the numeral head so that the 
joint surface was posterior. This position 
was favored by the natural tendency for 
the child to splint the arm in adduction 
and internal rotation. 

Treatment — The treatment during 
the first 2 years of life was to prevent 
internal rotation contracture by holding 
the arm in 60 to 70 degrees abduction 
and full external rotation. After cor- 


rection had been obtained with 2 or 3 
successive plaster shoulder spicas a brace 
was applied to maintain the position and 
heat, massage and exercise started. 

After the second year of life the de- 
formity was corrected surgically. This 



Fik 16 — Foul -> ear-old b(>\ Fortep's de- 
li\er> AtrQph\ of right shoulder muscles 
Internal rotation of arm Shortening t>t 1 
centimeter B\ adducting the arms {adduc- 
tion on right side dinumshed) the \ertebral 
margin of the scapula is brought almost into 
a sagittal plane (Scaghetti Surg , G>nec 
and Obst (May) 1938 ) 

was best accomplished h}' the capsulot- 
omy and release of internal rotators de- 
vised by Sever and the e-xternal rotation 
o.sleotomy through the surgical neck rec- 
ommended by Putti. 
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Fig 17 — El ght-y ear-old boy Forceps de- 
livery No external rotation on right Putti’s 
scapula sign well visible Loss of normal 
shoulder relief Coracoid process strongly 
prominent (Scaglietti Surg , Gynec and 
Obst. (Ma>) 1938') 


Fig 18 — Same case as in 
Fig. 17 Scapula high and 
hypoplastic Abduction and in- 
ternal rotation of right arm 
which IS considerably shorter. 
Beginning left convex scoli- 
osis. (Scaglietti * Surg , Gynec 
and Obst (May) 1938 ) 



Fig 19 Humerus after obstetrical shoulder trauma. .<4 — Neutral rotation, epiphysis in 
retroposition B — Complete external rotation, epiphysis is in normal contact with glenoid C— 
Rotation osteotomy of Putti to bring the lower end of the humerus in a frontal plane (Scadietti. 
Surg, Gynec and Obst. (May) 1938 ) 
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GONOCOCCAL ARTHRITIS 

W. W. Spink and C. S. Keefer^i 
emphasized the importance of histoiy, 
smears and cultures together with posi- 
tive gonococcal complement fixation tests 
of either blood or synovial fluid and the 
gonococcal organism and aspirated con- 
tents of joints. Cases were divided into 
3 groups according to treatment. 

Group 1 was treated medically with 
general measures ; 1 1 received vaccines — 
typhoid paratyphoid 15,000,000 organ- 
isms increased 25 to 50 mg. for 5 doses. 
There was a total of 26 cases in this 
group with an average hospitalization 


of 50 days. Two died. Eighteen were 
free of joint symptoms. 

Group 2 was treated by aspiration. All 
cultures were sterile except in 1. There 
were 22 cases in the group, with an 
average hospitalization period of 53 days. 
Fourteen had complete return of joint 
motion. 

Group 3. Those receiving surgical 
drainage had the joints washed with 
saline or 1 :10,000 solution bichloride 
of mercury. All wounds closed tightly. 
There were 20 cases in the group with 
total hospitalization of 6l days. Only 
3 had return of function. 


ARTHROPLASTY OF 
THE HIP22 

Fuiks reported a senes of 57 patients 
on whom arthroplasty of the hip had 
been performed for various causes — 3 of 
the patients undergoing bilateral arthro- 
plasty, making a total of 60 hips. Table 1 
gives the end results according to patho- 
logic conditions 

Table 2 shows the results of arthro- 
plasty classified according to age group. 

Table 3 gives the results of arthro- 
plasty classified according to postopera- 
tive observation 


Table 4 shows the results classified 
according to operative technic. 

Fuiks summarized his article by say- 
ing the “Uniformly poor results followed 
bilateral arthroplasties of the hip (3 
cases) Results cannot be classified as 
failures merely because pain is present 
during the first year, as this is quite 
common, especially m cases of hyper- 
trophic arthritis The best results were 
obtained in cases in which sclerotic 
bone existed, such as suppurative ar- 
thritis, osteomyelitis, h>pertrophic ar- 
thritis, and gonorrheal arthritis The 


TABLE 1 

Classification of End Results According to Pathologic Conditions 


Diagnosis 

Bilateral 

Arthro- 

plasty 

No of 
Arthro- 
plasties 

Good Results 

Fair Results 

Failure 

No ul 
Cases 

Per- 

centage 

No. of 
Cases 

Per- 

centage 

No of 
Cases 

Per- 

centage 

Hypertrophic Arthritis 

1 

15 

7 

46 66 

6 

40 0 

2 

13 33 

Atrophic Arthritis. . 

2 

21 

4 

19 5 

8 

38 09 

9 

42 85 

Suppurative Arthritis 

0 

9 

4 

44 4 

3 

33 3 

2 

22 2 

Slipped Epiphysis 

0 

4 

1 

25.0 

2 

50 0 

1 

25 0 

C'ongenital Dislocation 

0 


1 0 

0.0 

0 

00 

3 

100 0 

Osteomyelitis 

0 

3 

' 1 

33.3 

2 

66 6 

0 

00 

Aseptic Necrosis 

0 

1 

1 

100.0 

0 

00 

0 

0.0 

Gonorrheal Arthritis 

0 

4 

3 

75 0 

0 

00 

1 

25 0 

Total Cases 

3 

60 

21 

35 0 

21 

35.0 

18 

30 0 


(Courtesy, Archives of Surgery, March. 1938) 
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TABLE 2 

Results of Arthroplasty Classified According to Age Groups 


Age at the Time 
ot Operation 

No. of 
Opera- 
tions 

Good Results 

Fair Revsults 

Failure 

No of 
Cases 

Per- 

centage 

No of 
Cases 

Per- 

centage 

No, of 
Cases 

Per- 

centage 

0~13 Years 

4 

0 

0 00 

3 

75 00 

1 

25 00 

14-20 Years 

12 

5 

41 66 

3 

25 00 

4 

33 33 

21-30 Years 

20 

10 

50 00 

6 

30.00 

4 

20 00 

31-40 Years 

7 

1 

14 28 

1 

14 28 

5 

71 42 

41-50 Years 

10 

2 

20 00 

5 

50 00 

3 

30 00 

51-60 Years 

7 

3 

42 85 

3 

42 85 

1 

14 28 

Total Cases 

60 

21 

35 00 

21 

35 00 

18 

30 00 


(Courtesy, Archives of Surgery, March, 1938) 


TABLE 3 

Resi lts of \rthroplasty Classified According to Postoperative Observations 




Good Results 

Fair Results 

Failure 

Tune Since (>r>erati()n 

Opera- 

tions 

No ot 

Per- 

No ot 

Per- 

No of 

Per- 


C'ases 

centage 

Cases 

centage 

Cases 

centage 

6 Months 1 \ eai 

5 

2 

40 00 

2 

40 00 

1 

20 00 

1 2 \’ear^ 

10 

S 

50 00 

3 

30 00 

2 

20.00 

2 ^ \'ears 

10 

S 

so 00 

4 

40 00 

1 

10 00 

^ S \ ea^^ 

7 

1 

14 28 

4 

57 14 

2 

28 57 

S 10 \ ears 

18 

6 

?3 33 

S 

27 77 

7 

38 88 

10 20 )ear>. 

10 

2 

20 00 

3 

30 00 

5 

50 00 

\\ erage Post operat i\ e ( )l)sei - 








Time 

{ ( (» 

I I s 

60 21 35 00 21 1 ^SOO 

iirtes}. \rclnves (jt Surgery, Maicli, I9)\Sj 

r\BLE 4 

Cl \SSIFIFI) A.t(OKJ>IN(, TO (IPHniJVl- 4 'm IINIC 

18 

30 00 



(lood Results I 

Fan R 

silks 

Failuie 

1 \ p( ot Inti (1 

1 otai 




- 

— 

- — 

I 1 

( as{. s 

\() ot 

Pei- 

No ot 

Per- 

No ol 

Per- 



( ast s 

ct ntdgt 

( ases 

(. (Ullage 

C'asf^s 

centage 

1 IN- 1 i 


20 

37 73 

17 

32 07 

16 

30 10 

) hei I Issucn 

7 ! 

1 

1 

14 28 

^ 1 

S7 11 

2 

28 56 

I < »t d C ise-i 

C>0 

21 

00 

a 

TS 00 

18 

30 00 


((lantcM, \iclii\es (it M.iuli, imK) 

han Incss of the Ik ) ncMnay be an essential occurred Atrophic arthritis and con- 
lartoi to a j^ood end result Perhaps a genital dislocations were the basis of 
svnostosis amU\ he considered as a good the highest percentage of unsatisfactory 
omen Aftei mobilization has been results The failures were not due to 
started a frame allowing active abduc- variations in operative technic Results, 
tioii and flexion while in traction has on the whole, were not dependent on the 
been of \alue Unsatisfactory results age of the patient but rather on the 
were obtained in cases in which operation pathologic condition for which operation 
was performed before epiphyseal arrest was performed, 
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COXA PLANA 

First Stages — H. Waldenstrom^^ 
emphasized the early recognition of coxa 
plana. This was done by the first symp- 
toms which were limp and slight pain, 
commonly referred toward the knee. The 


early signs were not noticeable to the 
eye but a limp was detected by the vari- 
ance in gait when the patient walked 
across the floor with shoes on. At that 
time restriction of mobility of the hip 
was sufficiently noticeable to be measured 



Fig 20 



Fig 21 Fig 22 

M-n, a boy, aged 9 >ears, was admitted to the hospital on September 6 , 1932, with a 
slight bmp of 3 months’ duration 


Fig 20 — Roentgenogram, taken on admission, showing the epiph>sis of the right femur to 
be lower than that of the left and flattened on its upper portion, as w’ell as an increase in the 
distance between the epiphysis and the bottom of the acetabulum. 

Fig 21 — Lateral view (Laiienstein's position), taken on admission 
Fig 22 — Lateral view, taken one year later 

(Courtesy, J Bone and Joint Surg (July) 1938 ) 
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in degrees when compared with the op- 
posite hip. The x-ray pictures taken 
in the anteroposterior direction were 
normal. The lateral pictures (Lauen- 
stein’s position — femur in flexion and ab- 
duction) showed some changes. These 
were apparent in the femoral epiphysis. 
The epiphysis on the involved side was 
lower and there was a distinct flatten- 
ing of the part facing the roof of the 
acetabulum. This flattening involved the 
upper anterior part of the epiphysis. At 
times it was visible in the roentgeno- 
gram due to the absorption leaving a 
thin narrow margin of bone along the 
cartilage, beneath which was an area of 
decreased density caused by the sub- 
chondral resorption of bone. 

The disproportion in the size of the 
hip socket, as pointed out by Jansen 
in July 1929, did not occur in the early 
stages. This disproportion was due to a 
primary fault of the acetabulum or to 
the actual deformity of the head itself. 
This conclusion was based upon the 
x-rav s of cases which had a bilateral coxa 
plana in which the second hip joint did 
not become incohed until a year after 
the first In none of these instances 
had the films taken during this year prior 
to the involvement of the second hip 
si low ain changes either in the acetab- 
ulum or the hip itself. Ojierative treat- 
ment of the coxa plana was definitelv 
contraindicated The drilling of the epi- 
plyvseal cartilage had not been tried 
The other treatment was revised in a 
footnote, due to the recent acquaintance 
with the results which Dr. Murray S 
Danforth of Providence had obtained 
with bed rest for a year or more. 


POLIOMYELITIS 
Physiological Rest in the Early 
After Care — According to C. T. Irwin^^ 
adequate rest in the convalescent polio- 


myelitis case was frequently neglected. 
Rest did not merely imply confinement 
to bed but physiological rest of the in- 
volved muscles. Every surgeon recog- 
nized the imperative value of a cock-up 
splint for the wrist and fingers in a 
paralysis of the radial nerve. The identi- 
cal principle of relaxation of the para- 
lyzed muscle groups to give them rest 
had to be employed in poliomyelitis. A 
mechanical support had to be tailored 
to the patient. Plaster of Paris ban- 
dages or splints were the most prac- 
tical and least expensive. Splints which 
fitted poorly produced more deformities 
than they prevented 

In application of the splint, correct 
positions were determined by the location 
and degree of muscle damage, the pull 
of gravity, and normal weight bearing 
lines. An extremity was supported to 
provide relaxation for the involved mus- 
cles and oppose the contraction of the 
unmvolved antagonist muscles. When 
the antagonistic muscles on either side 
of the joint were equally involved, the 
muscle most important m performing 
functions natural to the extremity was 
favored The calf and jiosterior thigh 
muscles were of greater importance in 
the leg than dorsiflexors of the foot or 
the quadriceps, as a lower e.xtremity 
in calcaneous and back knee was a poor 
one for locomotion The biceps in the 
arm was of greater value than the triceps, 
as it was necessary to flex the forearm 
against gravity whereas extension would 
result from gravity. 

Frequently immobilization was neces- 
sary because of myalgia before an analysis 
of muscle involvement could be deter- 
mined. The optimum position obtained 
with the patient on his back on a firm 
mattress supported by boards over the 
springs, the arms abducted and ex- 
ternally rotated, the knees slightly flexed 
with a small pillow behind them, and the 
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feet supported by a box. Later the lower 
extremities were immobilized in plaster 
bandages with the feet in slight equinus 
and neutral to eversion or inversion. 
The knee and ankle joints were fixed 
in the same vertical plane with the knees 


forearms in a position neutral to supina- 
tion and pronation. Particular care was 
given to thumb, which was fixed abducted 
from the index finger and rolled toward 
the palmar surface of the hand with 
its tip toward the little finger. 





Fik 23 — Correct position for bed rest before any support is applied Board has been placed 
between springs and mattress Note position of arms, back, knees, and feet (Courtesy, Southern 
Surgeon, April, 1938 ) 


flexed 10 to 15 degrees The legs were 
held in some abduction and internal rota- 
tion. The abdominal muscles in cases with 
respiratory involvement were splinted by 
a body support or corset to prevent over- 
activity of the diaphragm and stretching 
of abdominal muscles. The upper arms 
were supported in abduction and the 


Experience was necessary m super- 
vision of cases as much that had been 
gained by rest can be destroyed in 5 
minutes of careless handling of an ex- 
tremity or in applying or removing 
splints. A series of passive motions could 
stretch out the few muscle fibers remain- 
ing intact Tearing of muscle fibers and 
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interfibrillar bands resulted in hemor- 
rliages which organized in the fibrous 
scar. Muscle pain caused the patient to 
assume unfavorable positions which re- 
sulted m “stretch paralysis” of relaxed 
muscle groups and contraction of an- 
tagonists. No fixed rules of treatment 


rotation of vertebrae which accompanies 
the lateral curves, and by the obscurity 
which surrounds its causation and pathol- 
ogy. The last feature has given rise to 
the synonym of idiopathic scoliosis in 
contrast to curvatures associated with 
recognized pathological conditions, such 




24 — Lowei extremities immobilized in optimum positions Note sliylit iFxion ot knees, 
mild eqiiinus of feet, and abduction and internal rotation of tliijji'lis .it the hip These positions 
o\erconie the pull of giiavity and fa\or the muscle p^roups liehind the thigh and calt Idiese 
posterior groups are most important in weight heaiiug either with or without suppoit (Courtes>, 
Southern Surgeon, April, 1938 ) 


applied to* all cases Exercises were 
started in the convalescence, depending 
on the indnidual case They were best 
given m a tank of warm water 


ADOLESCENT SCOLIOSIS^^ 

Pathology — ‘'Adolescent scolioses is 
distinguished from other forms of scoli- 
otic curvature by its incidence among 
young girls, by the special tendency to 


as congenital malformation of vertebrae, 
parahsis of spinal muscle groujis, (jr con- 
tractures following intrathoracic disease ” 
The author gave the etiology of af- 
fecting girls more than b(y\s, and of 
being associated with the api)roacli or 
establishment of puberty It is interesting 
to note that m the social incidence, 
scoliosis is much more prevalent m the 
carefully tended children In fact it is 
rare among the neglected children of the 
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very poor. Therefore it is not a depriva- 
tion disease but appears to be associated 
with too anxious and solicitous an up- 
bringing. 

In the form of the curvature most 
usually seen the predominant curve and 
rotation are to the right in the dorsal 
region, with a subsidiary curve to the 
left m the lumbar region The abnormal 
posture is more noticeable in the neigh- 
borhood of the right shoulder The 
author stated that the reason for this 
was that the particular posture given 
above is especially expressive and that 
in the expressive gesture it is the upper 
right limb that is usually called into 
play It is the right hand that is waved, 
the right fist that is clenched. In a left- 
handed girl suffering from scoliosis, the 
curve is to the left in the dorsal and 
the right in the lumbar 

Treatment should be directed to both 
the body and the mind since there is 
a psychological element attached to the 
scoliosis The less said about the curve 
the better The author l)elieved that the 
best method of treatment for postural 
curvatures was to disregard the indi- 
Mclual curves and rely on free-standing 
exercises under a judicious and well- 
trained instructress The object of the 
exercises is to give confidence and tO' 
improve the bodily poise It is essential 
that the exercises be enjo\able 

Abercrombie summarized the article 
by saying that the posture and deformit} 
of adolescent scoliosis have an affinit} 
with the attitude of bashfulness This 
attitude IS the exjiression of the mr)destv 
of puberty , it is defensive in origin, und 
IS dependent on an ancestral postural 
reflex. 


CEREBRAL PALSIES 

Care and Treatment — W. Al 

Phelps^^ explained the general care of 


the spastic child. This called for a corre- 
lated program by the orthopedist, pedia- 
trician, neurologist, physical therapist, 
the speech expert and by teachers accus- 
tomed to adjusting the handicapped to 
their problem. A very careful analysis 
of these subjects was necessary to dif- 
ferentiate between the true mental defi- 
ciency and mental retardation due to 
handicap. The latter were much greater 
in numbers that the former. 

Cerebral palsies resulted from con- 
genital defect. Birth trauma and en- 
cephalitis were of 2 general types : (a) 
Those with damage to the cortex of the 
brain which had spastic paralysis, and 
(b) those wuth damage to the base of 
the brain wdiich had athetoid paralysis 
A combination of the 2 w'as rare 

The neurological examination w^as dif- 
ferent in the 2 conditions. In a spastic 
paralysis a pyramidal lesion was indi- 
cated by hyperactive biceps, triceps, quad- 
riceps and achilles reflexes, positive Bab- 
inski sign, ankle clonus and dimmished or 
absent abdominal and cremasteric re- 
flexes In an athetoid paralysis the re- 
flexes were normal The sjieech defect 
w'hen present was cntirel\ different In 
spasticity the defect was uniform, wfiiile 
m athetosis the imoluntary motions 
ne\er coincKle with the Aoluntary so 
that a repetition would result m a dif- 
ferent fault each time 

The ])lan of training \ancd m the 2 
t\j)es The s]jastic child could be taught 
alternatuin of mo\ements and trained 
into habits In repetition The athetoid 
child could not be trained by repetition 
as the \olimtciry movements were ham- 
pered by inv()luntar\ mo\einents This 
child had to lie taught relaxation as in 
sleep before alternate movements could 
be performed In either case attempts 
w^ere made to have the child develop 
according to its mental and physical age 
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Fig 25 — Upper — Correct position for postural reduction Middle — Incorrect position The 
lower table extends beyond the groins and prevents the pelvis from tilting forward The lumbar 
spine IS incompletely extended Lower — Incorrect position The patient is too close to the upper 
table The thoracic spine is incompletely extended and the jacket cannot be carried high enough. 
Displacement will recur. (Watson- Jones J. Bone and Joint Surg (July) 1938 ) 
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almost always seen at the attachment of 
the anterior longitudinal ligament but 
was not considered a source of pain or 
arthritic change. Eighty per cent of the 
67 cases of wedge or comminuted frac- 
tures resumed their original employment ; 



Fig 26 — Conectl} applied plaster cast, 
extending from the groins and the s>mphysis 
pubis to the cla\ icles The lumbar spine can- 
not be flexed ( Watson- lones J Bone and 
Joint Sing (Julv) 1938 ) 

48 per cent of them were engaged in 
heavy labor. 

The fracture dislocations with para- 
plegia represented but a small series of 
the bad prognosis and high thoracic. 
Recovery was anticipated in half of the 
lumbar and cervical injuries The cord 
damage frequently occurring at time of 
injury very often was the result of faulty 
transportation Special precautions al- 
ways should be taken to avoid flexion 
of the spine. Patient should be lifted 
face downw^ard w^hen transportation is 
advisable The nursing of these cases is 
facilitated by immobilization of the pa- 
tient in a plaster body jacket. If the 


spine is extended, cord pressure is con- 
trolled with far greater certainty than by 
laminectomy. 

Sources of Failure in Treatment — 

The common sources of failure in treat- 
ment were due to incomplete hyperexten- 
Sion of the spine by the lower table being 
higher than the upper one or the lower 
table being too far up on the thighs. Too 
generously cutting out the plaster de- 
feated the purpose of immobilization by 
allowing the patient to resume spinal 
flexion. Removing the jacket too early 
was another source of failure Com- 
minuted fractures w^ere particularly slow 
m uniting and the jacket should be 



Fig 27 — Incorrectly applied plaster cast 
It IS cut too high at the groins and too 
low over the chest Displacement ot the 
fracture will recur ( W'atsun- Jones * J Bone 
and Joint Sing (July) 1^38) 

retained for 6 months Ilyperextension 
fractures caused the fracture of the pedi- 
cles Fibrous union following immobili- 
zation was a little more common than 
bony union This, however, was usually 
adequate. Lumbar spine fracture dislo- 
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cation took place with a locking of the 
articular processes. If this was hyperex- 
tended without first correcting the dis- 
location, cord damage was done by 
widening the intervertebral spaces and 
by putting increased stretching on the 



l"iif 28 — \ l)la^ter jacket which is a pure 
finiament It is nut nnniohilizmg the spine 
at all ( \\ ats(»n- Jones J Bone and Joint 
( Iul\ I ) 

oinl llelure In perextendmg these cases 
It Ucts neccssain tu expose the laminae 
and articular processes and frequently 
to remove the articular jirocess before 
the dislocation was leduced by hyperex- 
teiision Decision that operative treat- 
ment was essential was made by lateral 
roentgenogram In the upper lumbar re- 
gion the processes are in the frontal 
lilane, as m the cervical spine, and re- 
duction might succeed with a rotary 
shift of the spine. 

Fracture Dislocation of the 
Spine — Interlocked Articular Proc- 
esses as a Complication — A Munro 
and C. G. Irwm^o reported that inter- 


locked articular processes complicating 
fracture dislocation of the spine pro- 
duced by indirect violence were most 
common in the lumbar region with a 
force applied to the shoulders or upper 
dorsal region which forced the spine 
into acute flexion. The inferior articular 
processes were brought to rest upon 
the lamina of the subadjacent vertebra 
in front of the corresponding superior 
process. This position usually occurred 
if there was an accompanying compres- 
sion fracture of the vertebral body. The 
danger of paraplegia was from concus- 
sion, edema of cord, extravasated blood, 
hematoniyelia, attenuation of cord or 
delay in reduction. 



Fig 29 — The patient can flex the spine 
almost as freely as if he were not in plaster 
at all (Watson- Jones J Bone and Joint 
Surg (July) 1938 ) 

Treatment — The treatment as ad- 
vocated by Balo was that of manipula- 
tion bringing the spine into flexion, then 
longitudinal torsion to either side, 
with a final position of hyperextension 
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The author, however, advocated an open 
reduction as being the safer method. 
Under novocain anesthesia the spinous 
processes and laminae were exposed, the 
superior facet of the subadjacent vertebra 
was then removed on 1 side and reduc- 
tion was accomplished by hyperextension 



Fig 30 — Case 1 Postmortem specimen 
(Courtesy, Journal of Bone and Joint Sur- 
gery, July, 1938 ) 


from a pulley block attached to the pa- 
tient’s legs It was occasionally neces- 
sary to remove both superior facets in 
order to accomplish the reduction The 
postoperative care was facilitated by the 
use of a plaster bed made prior to 
operation with skeletal traction by means 
of Kirchner wires through condyles of 
both femora. Also used are physio- 
therapy, massage and muscle setting 
exercises with particular attention to 
paralytic ileus or bladder retention. When 
the patient had recovered from his para- 
plegia or if no paraplegia was present at 
time of operation, a hyperextension 
jacket was applied and patient became 
ambulatory within a few days 


Thoracic and Lumbar Vertebral 
Body Fracture and Dislocation — 
Cord Injury During Reduction — 

W. A. Rogers®^ found that the danger 
of cord injury during reduction of a 
fractured vertebra by hyperextension was 
likely in fractures involving the posterior 
wall of the body and in all dislocations. 
He stated the importance of determining 
the alignment of the articular processes. 
If the articular processes locked or would 
lock if the spine was extended, and if 
the articular processes were not in line 
in the anteroposterior roentgen film, open 
reduction was done. The laminae and 
articular facets were exposed posteriorly. 



Fig 31 — Case 1 Crush fracture invoking 
the posterior wall of the centrum of the 
fourth lumbar \ertebra Mild wedge-shaped 
compression fracture of the centrum of the 
second lumbar vertebra (Courtesy, Journal 
of Bone and Joint Surgery, July, 1938 ) 

The facets were unlocked and realigned 
by flexing the spine and rotating it, 
using a periosteal elevator as a pry. 
Hyperextension was then applied in 
order to complete the reduction and a 
jacket applied 
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Fig 32 — Case 3 Roentgenogram on ad- 
mission, showing fracture dislocation of the 
eleventh and twelfth thoracic vertebrae 
(Courtesy, Journal of Bone and Joint Sur- 
gery, July, 1938 ) 



Fig 33 — Case 3 Correction obtained by 
traction extension The dislocation has not 
been reduced, posterior replacement of the 
eleventh thoracic vertebra has not occurred 
(Courtesy, Journal of Bone and Joint Sur- 
gery, July, 1938 ) 



Fig 34 — Diagram showing the effect of extension in fracture dislocation when the posterior 
articular processes do not engage normally If the processes do not lock to prevent further exten- 
sion, cord or root injury may result from the maneuver by encroachment of lamina and processes 
on the neural canal, as occurred in Case 3 (Courtesy, Journal of Bone and Joint Surgery, 
July, 1938 ) 



Appearance of the articular processes at operation, 
; J Bone and Joint Surg. (July) 1938.) 


■Case 4 Flexion aided by dissection frees the articular processes, 
(Rogers J. Bone and Joint Surg. (July) 1938 ) 


Z7B — Case 4 Rotation realigns the displaced articular processes 
(Rogers J Bone and Joint Surg (July) 1938 ) 
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FRACTURES OF THE NECK 
OF THE FEMUR 

Cleveland and Bosworth®^ reviewed a 
series of 50 consecutive fractures of the 
neck of the femur from January 1930 to 
December 1934. The patients were from 
both wards and private floors and repre- 
sented the work of 15 surgeons. The 
average age of patients was 64% years 


were from unrelated causes. The imme- 
diate mortality in which the injury 
played an important part was 14 per 
cent. The average age was 76 years. Of 
the ward cases 18 per cent died under 
treatment and of the private cases, 5.8 
per cent. This factor indicated the im- 
portance of constant nursing care. In 
the evaluation of results it was pointed 



38 — Method ot getting an anteroposterior \ie\\ of the fracture The fracture has been 
reduced and the feet ha\e been tied to the foot pieces, so that the position of the fragments 
lenunns constant throughout the operation (Carothers Annals of Surgery (June) 1938 ) 


I'he length of hospital stay fur the ward 
patients was an average of 122% days, at 
,i cost of $671.50 each, excluding cost of 
x-rays, use of operating room, etc ; for 
the jinvate cases 134 days and $1,000 
resjiectively, exclusive of nurses, x-rays, 
o])erating room and surgeons’ fees. The 
cases were treated by conservative 
methods. In 40, manipulation was used 
and immobilization by means of plaster 
of Paris spica bandage. There was a 
gross mortality of 22 per cent from 
January 1930 to July 1936 Four deaths 


out that union was not the only criterion. 
Pain, hmp, limited motion and attendant 
disability were more important with the 
patient than union or nonunion There 
were 19 patients in the 48 known end 
results who had a bony union This was 
38 per cent of the entire series, or 46 5 
per cent of the 41 surviving long enough 
to get union. The average age of these 
patients with union was 59.5 years. Of 
the 19 patients who had united fracture, 
10 had no original displacement; 8 of 
these had an almost perfect range of mo- 
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tion with little or no shortening, no limp 
and were rated as an excellent result. 
Two others were manipulated in a mis- 
taken attempt to reduce the fracture. 
Though they united there were marked 
changes in the femoral head which lead 
to absorption and stiffness of the hip 
joint Of the 9 other cases with union 
who had original displacement, only 2 


motion at the hip joint and to a lesser 
degree at the knee joint. Of the high 
percentage of union in the private pa- 
tients, 5 of the 9 with union had no 
original displacement. The factors con- 
cerned in union of fracture were taken 
up in the following order: 

1. Method of treatment: Patients treated 
in plaster of Pans spica following manipula- 



Fig 39 — Method of getting a lateral view of the fracture The curved casette is placed 
upon the table firmly, which causes the lower edge of the film to be honaontal. The lateral angle 
of the neck as it appears at that moment, with the feet tied as they are, is easily seen on the 
resulting film Note hemostat clamped to Poupart’s ligament at its middle is directly over center 
of atetabulum (Carothers Annals of Surgery (June) 1938 ) 


had perfect functional, cosmetic and ana- 
tomical results “The secret of an excel- 
lent union in the fracture of the neck of 
the femur in our series was one that 
showed no original displacement and was 
then unmolested other than to protect it 
when union took place/' There were 20 
living cases with nonunion The average 
age was 68.5 years. Of these, 7 walked 
fairly well and were able to engage in a 
certain amount of normal activity. Pa- 
tients with a nonunion, practically with- 
out exception, showed a limitation of 


tiun bhowed a peicentai^e uf union equal to the 
entire group 

Traction was the least succebbtul and thought 
to have no place in the treatment of fractures 
of the neck of the femur. 

No immobilization, other than sandbags, 
showed the highest percentage of union How- 
ever, these cases had no original displacement 

2 Failure to reduce the fracture must be 
recognized by means of anteroposterior and 
lateral views of the hip 

3 Rotation of the femoral head Frequently 
an impingement of the fragment of the inferior 
anterior portion of the neck on the lower mar- 
gin of the head caused an upward and anterior 



1030 


SURGERY 


rotation as the thigh became adducted, exter- 
nally rotated and displaced upward. This rota- 
tion prevented satisfactory abduction of the 
thigh to obtain reduction, abnormal amount of 
blood clot formed between the fragment ends, 


4. Fractures that suffered from overtreat- 
ment, such as too wide abduction and too much 
internal rotation. 

5. Incorrect interpretation of roentgeno- 
grams 



Fig 40 — With one edge of the card held parallel to the lower edge of the film, the other edge of the 
card can be cut to show the angle of the neck (Carothers Annals of Surgery (June) 1938 ) 



hig 41 — This card is held by an assistant who can line up the ipin in the proper direction with his eye 
(Carothers Annals of Surgery (June) 1938 ) 


and the anatomical position of the head on the 
neck was impossible to secure Holding apart 
the fracture surfaces by spiculations decreased 
the vascular supply. If rotation was found, 
open reduction was advisable. Percussion im- 
paction of mismatched spicules was illogical 


6. Death of femoral head, 

7 Unreadable roentgenograms 

R. G. Carothers^^ presented a simpli- 
fied technic for directing the insertion of 
pins or Smith-Peterson nail for fixation 
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of femoral neck fractures after reduction. 
The patient was placed on a Hawley 
table with a wooden frame under the 
fractured hip. The wooden frame was 
just large enough to permit the insertion 
of an x-ray casette. 

Following reduction of the hip the legs 
of the subject were held by bandaging 
the feet to the foot stirrups (Fig. 38). 
An anteroposterior x-ray film was taken 


were then inserted from just below the 
trochanter toward the middle of Poupart’s 
ligament at an anteroposterior angle de- 
termined by the cardboard pattern. 

Importance o£ Restoration of Blood 
Supply — F. H. Albee^^ stressed the im- 
portance of re-establishment of circula- 
tion to the fracture head. According to 
Wolcott the ligamentum teres in 15 per 
cent of the cases had no vessels of suffi- 



l"ig 42 — An Allis forceps has been placed at the middle of Poupart’s ligament Looking at 
the patient from above, it will be seen that it is situated directl} over tlie center of the acetabulum, 
and that a pin directed toward this point will go into the head ( Carothers \nnals of Surgery 
(June) 1938 ) 


and by means of a curved casette a lateral 
film was obtained (Fig 39). As the 
lower margin of the latter film was paral- 
lel to the table surface, a piece of card- 
board ctjuld be shaped to give the angle 
of femoral neck in relation to the table 
surface (Fig 40) This cardboard was 
used to direct the nail in its anteroiX)s- 
tenor course ( Fig 41 ) A towel clip 
was placed m the middle of Poupart’s 
ligament (Fig 42) This point lay di- 
rectly over the center of the acetabulum, 
but could readily be verified by an antero- 
posterior x-ray film The pins or nail 


cient size to allow injection of mercury. 
In 413 hip reconstruction operations, 
Albee has never found bleeding from the 
cut ligamentum teres In many cases of 
fracture the ligamentum teres w'as torn. 
An autogenous bone graft permitted an 
ingrow^th of vascular channels from the 
great trochanter In a few cases when 
impaction had not been obtained, the 
graft bridging the gap betw^een the frag- 
ments, even in the presence of surround- 
ing joint fluid, had hypertrophied to 
become indistinguishable from the normal 
neck 
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Treatment by Oblique Osteotomy — 
T. P McMurray^^ advocated an oblique 
osteotomy as certain method of obtain- 
ing union of a transcervical fracture of 
the femur. First the shortening and ex- 



Fig 43 — Fracture of the neck <if the femur, 
shtiwing line of osteotomy. fCourtesy, Brit- 
ish Medical Journal, Feb 12, 1938 ) 



l-ijr 44 — \fter displaceinent inwards the 
shaft of the femur, showing the tilting of 
the head and of the trochanteric fragment 
(Courtesv, British Medical Journal, Feb 12, 
1938 ) 

tenial rotation of the extremity are cor- 
rection, then through a longitudinal inci- 
sion over the femoral trochanter, the 
lower level of the fractured femoral neck 


is determined and at this point an oblique 
osteotomy was done. The femoral shaft 
was displaced mesially so as to engage 
beneath the femoral neck and lower bor- 
der of the cotyloid ligament. Fixation 
was maintained for a period of 3% 
months by means of a plaster bandage 
from toes to lower ribs. After 8 weeks 
the foot and an ankle were freed for 
exercises. Tw'enty-seven cases of non- 
union and 4 recent fractures of the neck 
of the femur were treated successfully 
by this method. The only disadvantages 
were minor ones, a ^ inch to % inch 
shortening of the extremity and an in- 
ability to adduct the leg past the midline 
of the extremity. 

Central Fracture of the Neck 
of the Femur 

J. S. Speed'^*^’ reviewed the central 
fractures of the neck of the femur treated 
at the Willis C Campbell Clinic. In 1934 
the cases treated by the Whitman method 
exclusn'e of incomplete or impacted frac- 
tures showed a 53.3 per cent solid bony 
union The mortality was 12 per cent 
There were 34 7 per cent living with 
nonunion The causes for the latter were 
improper or incomplete reduction with 
failure of accurate apposition of frac- 
tured surfaces or interposed capsular 
tissue, insufficient immobilization which 
was particularly true in obese subjects; 
and disturbance m the circulation of the 
head and neck of the femur. The latter 
was from the hgamentum teres which 
became less or absent as age advanced, 
the nutrient artery and its branches com- 
ing in through the cancellous portion of 
the neck, and the capsular arteries. In 
a fracture, almost the entire blood supply 
to the head was severed. Roentgenologic 
and histologic studies of femoral heads 
removed during hip reconstruction oper- 
ations from cases in the above series re- 
sulted as follows: 
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Solid bony union with viable head 48% 

Solid bony union with necrotic head . . . 4% 

Nonunion with viable head 17% 

Nonunion with necrotic head . 31% 

Of 44 cases treated by internal fixa- 
tion with the Smith-Petersen nail but 21 
had been observed long enough after 
removal of the nail for analysis. 

Solid bony union with viable head .16 (79%) 
Solid bony union with necrotic head 2 ( 9%) 
Nonunion 3(12%) 


Fresh Fracture of the Os Galcis^'^ 
This is an excellent review of the lit- 
erature on fractures of the oscalcis as 
well as a well-written report of 8 cases 
of such fracture treated by immediate 
reduction with gas-oxygen anesthesia 
and a modified carpenter’s clamp used. 
Fig. 45 shows the clamp used in mold- 
ing the fragments and reducing the frac- 
ture. Fig. 46 shows the first position 
of application of force, with two hemi- 



Fig. 45 — Clamip used in molding the fragments and reducing the fracture* 1, hemispherical 
blocks for lateral modeling, 2, oblong block used against plantar surface, 3, grooved block to 
fit around the attachment of the Achilles tendon over the tuberosity , 4, semilunar block used 
beneath the lateral malleolus, and 5, holes through the jaws to carry muslin ties to hold the clamp 
to the foot (Courtesy, Arch Surg (May) 1938 ) 



Pig 45 — First position of application of force, with two hemispherical blocks, or jaws 
(Courtesy, ^rch Surg (May) 1938 ) 





Fig 47 — Second position, in which one hemispherical block and the semilunar block com- 
press the fragment beneath the lateral malleolus that might extrude (Courtesy, Arch Surg 
(May) 1938 ) 



Fig 49 Note the incision over the great trochanter from which spongiosa or cancellous 
bone was obtained (Medical Journal of Australia) 
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spherical blocks or jaws, and Fig. 47 
shows the second position in which the 
hemispherical block and the semilunar 
block compress the fragment beneath the 
lateral malleolus that might extrude. 
Fig. 48 shows how the blocks bring down 
the posterior tuberosity and raise the 
head of the oscalcis. Of the 8 patients 
treated by this closed method of reduc- 
tion, 6 made a comparatively rapid recov- 
ery. One had posttraumatic arthritis m 



tiple drill holes crossing the site of frac- 
ture from the bone ends was preferred. 
The Matti procedure consisted first of 
removing a button of bone from the 
greater trochanter of the femur. Then 
with a curette several dessertspoonfuls 
of spongiosa were removed, the button 
of bone was repositioned in the cortex 
of the trochanter and the wound closed. 
The site of nonunion was then exposed 
by an incision through the skin down to 
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Fig 50 — Diagrams indicating methods of dealing with xariuus displacements A — Ununited 
obluiue fracture with lateral displacement B — A deep and broad gutter has been cut in both 
fragments which now communicate by their medullary cavities Lateral displacement is ignored. 
C — Pseudarthrosis m a transverse laterally displaced fracture D — ^Without interference with 
the displacement a communicating gutter across the pseudarthrusis is cut in both bones. E — Com- 
minuted fracture of tibia (ununited) F — The comminuted fragment was replaced, guttered at 
both ends so that there it communicated with medullary caxities of both ends of the tibia and 
packed with spongiosa paste Numerous drill holes in the fragments Thick lay-on tibial trans- 
plant with a half -inch layer of cancellous bone clinging to cortical part of graft. Oblique fibula 
osteotomy to correct shortening In most cases with a trans\erse or oblique fracture of the tibia 
the fibula, e\en if united, can be ignored (Medical Journal of Australia) 


the huhaluicl joint, refused arthrodesis 
and was ^iven a 50 per cent disability 
allowance The other patient disappeared 
Iiefore treatment had been completed 
The author advocates this method of 
treatment because it is simple, effective, 
comfortable for the patient and physi- 
oh’igically reasonable and removes the 
necessity for tenotomy 

Ununited Fractures 
Treatment — Matti's spongiosa bone 
transplant for ununited fractures was re- 
view ed by T King.^^ This was particu- 
larly adaptable to fractures of the femur, 
humerus, radius and those of the tibia 
wnth poor alignment of the fragments In 
tibial fractures wnth good alignment mul- 


bone The fibrotic tissue and periosteum 
wTre reflected except on one side. The 
latter was maintained particularly to give 
s(jme fixation of the fracture ends 
The ends of the fragments were then 
freshened with a saw or osteotome and 
the segment of the cortex was removed 
from the accessible surface on either side 
of the fracture line Wdth a curette the 
medullar} cavity was reestablished over 
the fractal e site for several inches in 
either fragment or until bleeding cancel- 
lous bone w’as reached The spongiosa 
which had been removed from the tro- 
chanter w^as then placed m a prepared 
cavity and pressed dowm with the handle 
of an osteotome so that it formed a paste 
on the sides of the new medullary cavity. 
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Cortical bone that had been removed 
from the fracture site was ground into 
small fragments and replaced across the 
fracture line. The periosteal ligaments 
were closed. No cast was applied for 
fixation. The leg was left on a splint for 
10 days, then alignment of the fragments 



Fig 51 — ^fter operationb on the lower 
extremit> the limb is suspended m a Braun 
splint After operations on the tibia, encase- 
ment in a plaster cast under 7 to 14 days is 
dangerous even if padded The case illu- 
strated IS a simple fracture of the tibia and 
fibula Had a plaster cast been applied, it 
would have been blamed for the “fracture 
blisters” and swelling (Medical Journal ot 
\ustralia ) 

was corrected and a plaster cast applied 
for fixation 

In those cases with fractuie ot the 
shaft in which there was pofir alignment 
or 2 ununited fractures with a central 
fragment, a full thickness tibial graft 
one-half the length of the fractured bone 
sii];})lemenled the spongiosa grafting 
wdnch was clone at either end of the frag- 
ment The incision was not extended the 
length of the graft, but its insertion was 
attained by tunneling its ends beneath 
the muscles on either side. Rustless steel 
V-2A wire was used to hold the graft 
approximated to the shaft and fragment. 
The author reported that when infection 
occurred cortical chips were discharged 
from the wound as sequestra but union 
was not delayed He stressed the impor- 


tance of working without tourniquet in 
order to determine the amount of resec- 
tion of cortical and medullary bone nec- 
essary to attain good circulation. 

The Healing of Fractures of 
Atrophic Bones 

J. Goisman and E. L. Compere®® 
found that in increased vitamin D in the 
diet did not influence the healing time 
m atrophic bones or normal bones of 
young rats. There was evidence to indi- 
cate that massive doses of calcium or 
vitamin D might produce an inhibiting 
elTect causing delayed union. 
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RADIOLOGY, X-RAYS, X-RAY DIAGNOSIS 

By Robert Shoemaker, 3rd, M.D 


ROENTGEN VISUALIZATION 
AND DIAGNOSIS OF BREAST 
LESIONS BY MEANS OF CON- 
TRAST MEDIA! 

During the past 2 years the authors 
have developed a method of diagnosing 
the various types of mammary neoplasms 
roentgenological ly by means of contrast 
media. They have done this by 2 meth- 
ods In the first method the milk ducts 
are injected with some radiopaque sub- 
stances and then stereoscopic films are 
made. The '^mammograms’' present ac- 
curate anatomical patterns of the in- 
jected ducts Any pathological condi- 
tion which alters their size, shape or 
conformation is readily detected. In the 
second method, termed "aeromanimog- 
raphy," CO 2 is injected into the retro- 
mammary and premammary spaces in 
such a manner that the dififusing gas 
forms a contrast capsule around the par- 
enchymal tissue and reveals any neo- 
plasms contained therein. 

Technic of Opaque Injection — 
Thorotrast, a 25 per cent colloidal solu- 
tion of thorium dioxide, has been found 
more satisfactory than other radiopaque 


solutions for injection into the lactiferous 
ducts. The breast is thoroughly cleansed 
as for any surgical procedure and only 
sterile instruments and solutions are 
used. Hot moist compresses are applied 
to each nipple for at least 15 minutes. 
The moisture softens any plugs of in- 
spissated material which may be occlud- 
ing the ducts and the heat relaxes their 
sphincters A gentle stripping massage 
of the nipple will then express a few 
drops of secretion to establish the ori- 
fices of the milk ducts These are can- 
nulized with a specially constructed 
needle (Fig 1), If properly inserted the 
cannula will slide back and forth in the 
duct for a distance of 1 cm. without 
causing pain, but if it pierces the duct 
wall, the slightest manipulation becomes 
very annoying. In breasts that have 
never lactated, breasts with inverted nip- 
ples and in very obese breasts, it is 
sometimes difficult to locate the orifices 
of the ducts. No attempt should be 
made to cannuhze ducts which are not 
patent since forcing the contrast solu- 
tion into a collapsed duct invariably re- 
sults m periductal extravasation Only 
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slight pressure is required to introduce 
from 0.5 cc. to 2 cc. of the contrast 
solution into each duct Usually the en- 
tire breast can be visualized by inject- 
ing 6 to 8 of the larger ducts. 



Fig 1 — Cannulization of the milk ducts 
with a No 27 Hitken breast cannula ( \ni 
J Roentgenol, March. 1*^38) 


In of luinoi It is bt\st to inject 

the ducts leading to the tumor region 
first and to make films of these diictb 
and so a\()id snpenmposition of shadows 
of the other ducts 

After stereoscopic films have been 
made, the contrast solution is removed 
from the ducts \Mth a breast pump, 
supplemented b\' milking massage of the 
nipple At times a gentle saline lavage 
of the ducts will expedite their evacua- 
tion 

Technic of Gas Injection — The 

authors have found CO 2 better than 
oxygen or air for injection into the 
premammary and retromammary tissues. 
The apparatus which they use consists 
of a small tank of CO 2 , reducing valve, 


rubber tubing, flask of sterile water, 
and another piece of rubber tubing con- 
necting with a 20-gauge needle. This 
apparatus is shown in Fig. 2. When 
the CO 2 is introduced into the retro- 
mammary tissues it separates the breast 
fiom its muscular bed, elevating it from 
the chest wall. Then the needle is with- 
drawn and reinserted into the premam- 
mary subcutaneous tissues. The CO 2 
separates the skin from the underlying 
matrix The true mammary tissues are 
thus surrounded by a contrast capsule 
of gas which greatly enhances their vis- 
ualization, as shown in Fig. 3. If cor- 
rectly inflated, the breast should be 2 or 
3 times larger than its umnjected mate. 
It is imperative that the stereoscopic 



Fig 2 — Apparatus clevised for CO 2 insuf- 
flations of the breast (Am J Roentgenol , 
March, 1938 ) 


roentgenograms be taken immediately, 
for a delay or 2 or 3 minutes is suffi- 
cient to permit a partial absorption of 
CO 2 which results m unsatisfactory 
mammograms 
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Roentgenographic Technic — The 
patient is placed m a lateral recumbent 
position with the injected breast sup- 
ported by a 17 or 23 degree angle board 
as shown m Fig. 4. The arm on the 
affected side is held in abduction and 
the other hand retracts the upper breast 
away from the roentgenographic field. 
The film is placed so as to include the 


and smaller lacteals are situated deep 
within the stroma, the latter converging 
to form the large ampulla which opens 
on the surface of the nipple (Fig. 5). 
The 4 zones which should be visualized 
by x-ray films are; (1) Skin, (2) trans- 
lucent premammary tissue, (3) dense 
matric with its characteristic striations, 
(4) retromammary tissue. 



Figr 3 The retromammary, A, and the premammar>, B, spaces are inflated with COj until 
the gas ciimpletelj surrounds the matrix tissue (Am J Roentgenol , March, 1938 ) 


entire mammary gland and the axilla 
Cardboard holders give better soft tissue 
details than do screens, except in un- 
usually large breasts All roentgeno- 
grams are taken at a distance of 75 cm , 
45 to 60 kv , 45 to 50 ma , 1 to 3 sec- 
onds 

Interpretation — Normal — A normal 
well-developed mammary gland consists 
of 15 to 20 pyramidal lobules containing 
secreting glands, collecting tubules and 
matrix tissue The base of each pyramid 
rests on the pectoral muscles and the 
apex points toward the nipple. The acini 


Virginal Breast — In the virginal 
breast, actne function has not developed 
the acinar and ductal tissues The lob- 
ules are small, the striatums appear as 
thin indistinct lines, the matrix tissue is 
irregular, mottled and semiopacjue, and 
there is usuallt a large amount of adi- 
pose tissue m the premammary and ret- 
romammary spaces If the ducts are dis- 
tended with contrast material they 
appear as fine white threads w Inch pene- 
trate the matrix and form a dense net- 
work of ramihing tabules (Fig. 5). The 
ampullae are not dilated and the acini 
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are not visible for these structures do 
not become fully developed until lacta- 
tion occurs. The uniform manner in 
which the ducts ramify in the stroma 
denies the possibility of neoplastic dis- 



Fig 4 — The lateral recumbent position and 
the use of an angle board give undistorted 
mentgenograms of the breast (Am J 
Roentgenol , March, 1938.) 

tortion In the aeromamiiiogram, the 
outline of the matrix is intensified b\ 
the contrast witli the surrounding COj 
(Fig 6 ). 

Lactating Breasts — Tliere is consid- 
erable variation in the appearance of 
iactatmg breasts depending on their size, 
tlie number of lactations experienced and 
the amount of milk which they produce 
.\ctive function produces a definite hy- 
pertrophy and hyperplasia of the secre- 
tory and ductal system The striations 
are much larger, the amount of adipose 
tissue is relatively reduced and the 
glandular structures become more dense. 
The ducts are larger, they are more 


numerous, their ampullae are widely di- 
lated and the acini appear as tiny tufts or 
caps on the ends of the terminal lacteals 
(Fig. 7) The CO 2 insufiflation demon- 
strates a marked hyperplasia of the mat- 
rix tissue and rarefied fatty tissue areas 
can be seen on all sides of the larger 
ducts. 

Multiparous Breast — The multipar- 
ous breast has definite characteristics 
The ductal and fibrous tissue striae are 
usually broader and more distinct than 
in the virginal and primiparous gland. 
The stroma appears more dense and 



Fig 5 — Virginal breast A retouched mam- 
mogram showing the ramifying lacteals The 
ducts are small, the ampullae are not dilated 
and the acini are not developed ( ^ni J 
Roentgenol , March, 1938 ) 

there is less adipose tissue The subare- 
olar ducts are distinctly visible In the 
mammograms, the ducts appear dilated, 
the ampullae are particularly large and 
the matrix consists of a network of 
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Fig 6 — CO 2 insufflations enhance the vis- 
ualization of the matrix The striations of 
the virginal breast are very fine (Am J 
Roentgenol , March, 1938 ) 



Fig 7 — Lactatmg breast Mammogram on 
third postpartum day shows hypertrophied 
ducts, dilated ampullae, and fuzzy caps 
(acini) on the ends of the terminal lacteals 
( A.m J Roentgenol , March, 1938 ) 


branching lacteals. The acini are not 
visible in the quiescent breast, which 
differentiates it from the lactatmg or- 
gan (Fig. 8). In those mammary glands 
which have produced large quantities of 
milk, the ducts are larger than in the 
poorly secreting breast (Fig. 9). 



Fig 8 — Ducts of multiparous breast were 
injected with lipoiodine The large dilated 
ducts and the dense network of large lacteals 
indicate a “good milk producer*' (Am J 
Roentgenol , March, 1938 ) 

Disease produces characteristic 
changes in the breast pattern by dis- 
placing, obstructing, invading or destroy- 
ing the lactiferous ducts The ability tu 
visualize such deformities is the basis of 
mammographic diagnosis. 

Papilloma — Patients who complain 
of a bloody discharge from the nippk 
present a tantalizing diagnostic problem 
The bleeding duct is cannulized and in- 
jected with thorotrast. Stereoscopic films 
made immediately afterwards sho\\ fill- 


66 
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ing defects caused by the protrusion of 
the papilliferous growths into the larger 
ducts as shown in Fig. 10. They usually 
occur singly and are located in the am- 
pulic segment of the subareolar ducts. 



0 — Multiparous breast injected with 
tluirutrast The small lacteals indicate a 
pnnrh tunctKimng gland No disturbance in 
tht norinal distribution of the ducts. (Ain 
J Rotntgenol March, ]9?8J 

Occasioiialh they may be multiple or 
bilateral and fur this reason the authors 
always stud} both breasts 

Cystic Disease of the Breast — 
Cysts may represent a simple physio- 
i<')gical change, as in mazoplasia, or a 
benign degenerative transition as chronic 
desquamative epithelial hyperplasia. They 
ma}' develop as retention cysts, thus 
forming galactoceles and simple blue 
dome cysts, or they may occur as a 
degenerative phase of a rapidly growing 
carcinoma, sarcoma or papilloma. To 
consider all cysts as potentially malignant 


leads to many unnecessary radical opera- 
tions, but to clothe them with the mantle 
of benignancy and adhere to the policy 
of watchful waiting is often disastrous 
Infected Cyst — Localized desquama- 
tion may occur so rapidly in certain 
parts of the milk ducts as to form defi- 
nite cysts These caAnties communicate 
with the duct and hence evacuate their 
seropurulent content through the ductal 
orifice At times the cyst becomes dis- 
tended and the patient complains of a 
palpable tumor. It may discharge com- 
pletely and then defies detection. The 
so-called “phantom tumors” sorely vex 


Fig 10 — Retouched mammogram showing 
the “filling defect” caused by a non-palpable, 
bleeding, intraductal papilloma (Am J 
Roentgenol , March, 1938 ) 

the physician for he is usually unable 
to find the “lump” which has disturbed 
his patient. If thorotrast is injected into 
the duct It may enter the cyst making 
it readily palpable and visualized on 
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x-ray films as shown m Fig. 11, 12 
and 13. 

Retention Cysts — Sequestrated cysts 
which have lost their continuity with 
the regional lacteals frequently become 
distended with serous secretion and des- 
quamative products They are usually 
situated in the midmammary tissues and 


can be obtained by aspirating the fluid 
and replacing it with air or thorotrast 
(Fig. 14C). If there are any papilli- 
ferous projections into the lumen of the 
cyst or if it communicates with other 
cysts or the neighboring ducts, these 
details will be clearly demonstrated (Fig. 
14D and E). 



Fig 11 — A collapsed midmammary cyst was Msualized by distending its discharging duct 
with thorotrast Note the extravasation of the solution due to fault! technic (Am J Roent- 
genol , March. 1938 ) 


are semi fluctuant, discrete and movable. 
They transmit light with great facilit)' 
and hence appear as rarefied areas 
a rule, the roentgenographic outline of 
the larger c} sts is very indefinite and the 
smaller cysts are not pictured (Fig 
14A). If the regional ducts are injected 
with thorotrast the mammograms reveal 
them to be displaced by the expanding 
cyst because they do not have a patent 
communication with it (Fig 14B). An 
excellent picture of the cystic cavity 


CJa/actoce/es— These are simple re- 
tention cysts which develop in lactating 
breasts, and differentiation from ade- 
noma, fibroadenoma, lipoma and carci- 
noma IS most difficult A tightly dis- 
tended galactocele imparts a feeling of 
hardness akin to that of a solid tumor 
and the viscid secretion may absorb so 
much light that a definite shadow is 
cast on transillumination. Being reten- 
tion cysts, these tumors are not reduced 
in size by compression. One hesitates 
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to perform a biopsy ab division of the 
functioning lacteals may result in a 
seeping fistula 

The true nature of the neoplasm can 
be easily determined by aspirating its 



Fig 12 — A cullapbed c>st became visible 
and palpable b> introducing thorotrast into 
some of the discharging ducts The upper 
segment is that of an involuted breast (Am 
I Roentgenol , March, 1938 ) 

c}stic content, which should be com- 
posed of thick milk and desquamative 
products The interior of the cyst can 
be studied by inflating it with air If 
Its walls are smooth and if there is no 
eMclence of papilliferous extension into 
Its cavity, the diagnosis of a benign gal- 
actocele is apparent. 

Mazoplasia — Because of its hormonal 
regulation, the breast has alternating 
periods of hyperplasia and regression In 
some instances these processes are not 
well regulated and the patient develops 
mastalgia just before each menstrual 


flow. This happens most commonly in 
virginal breasts which are not good sub- 
jects for thorotrast injections. 

CO 2 insufflations, in the vast majority 
of cases, will intensify the outline of the 
parenchymal tissue and furnish enough 
evidence to dispel the fear of cancer. On 
5 occasions the authors have found the 
so-called “idiopathic mastalgia’' was due 
to real cystic degeneration of the breast. 

Lipoma: Localized deposits of adi- 
pose tissue frequently occur in obese 
breasts. If situated m the subcutaneous 
area, they are readily identified as 
soft, encapsulated, movable, translucent 



Fig 1x3—- Multiple c>stic degeiiei ation uf 
the milk dtictb visualized by means of thoro- 
trast (Am J Roentgenol , March, 1938 ) 

niasses If situated m the matrix or 
retromammary space, differentiation is 
indeed difficult Because the breasts are 
large, transillumination usually is not 
informative Soft tissue roentgenograms 
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usually show the lipomatous tumor as a 
compact radiolucent mass, displacing the 
breast matrix, while other benign neo- 
plasms have a greater radiopacity. Mam- 
mography is of no avail because the 
fatty infiltration of the matrix produces 


same radiolucency as the adipose tissue 
(Fig. 15). 

Fibroadenoma. — ^These are perhaps 
the most commonly encountered benign 
solid tumors of the mammary gland. 
While they appear as indefinite opaque 



Fig 14 — A, Soft tissue roent- 
genogram fails to outline the 
offending tumor B, The ducts 
which presumably lead to the 
tumorous area were injected 
with thorotrast The proximal 
segments are compressed and 
do not branch The injected 
ducts do not communicate with 
the tumor C, 75 cc of clear 
fluid was aspirated from the 
tumor and replaced by 75 cc 
of air Note the smooth wall 
and how the ducts spread out 
on Its outer surface No en- 
croaching tumors seen. D, The 
air was replaced by thorotrast 
which revealed a smooth-walled 
retention cyst E, Three iso- 
lated retention cysts w’ere visu- 
alized ( J Roentgenol , 
March, 1938 ) 


a pressure occlusion of the ducts and the 
contrast medium cannot be introduced 
Properly injected CO 2 will diffuse into 
the periglandular spaces and the stroma 
will stand out in contrast as a dense 
homogeneous mass which is being dis- 
torted by an encapsulated tumor of the 


areas on ordinary roentgenograms, in 
aeromammograms they project as dense, 
homogeneous, encapsulated masses from 
the matrix and have no connection with 
the skin or muscles (Fig. 16). The 
periphery of the tumor is rather dense 
and will frequently be separted from its 
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Fig 15 — Lipoma The white homogenous matrix is being displaced by a large encapsulated 
tumor which has the same radiolucency as the fatty tissue stroma (Am J Roentgenol , March, 
1938 ) 



Fig 16 — Fibroadenoma A firm, dense, 
encapsulated tumor can be seen arising from 
the matrix following CO 2 insufflations (Am 
T Roentgenol , March, 1938 ) 



Fig 17 — Shows how the air can outline 
the capsule of a fibroadenoma ( Am J 
Roentgenol, March, 1938 ) 
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Fig 18 A, Roentgenogram shows a dense well-encapsulated tumor without denoting its 
origin B, The ducts do not communicate \iith the tumor but spread over its surface and then 
ascend into the axilla Displacement of the ducts indicates benignancy C, Combined thorotrast 
and COii visualizations reveal the duct-bearing part of the gland to be normal, while a dense 
encapsulated tumor can be seen arising from the lower matrix Observe the accessory vascular 
pedicle attaching the neoplasm to the chest wall (Am J Roentgenol, March, 1938.) 



Fig 19 A, One duct injected with thorotrast Its outer segment is normal but the rami- 
fying lacteals are displaced, invaded and destroyed Note the “beading etteet” due to invasion 
Two ducts were injected with thorotrast and the same destructive invasive process is seen 
The ducts appear like a filamentous spiderweb C, Note the dense network of dilated, convoluted, 
branching ducts which the asymptomatic right breast has as compared with its malignant mate 
(Am J Roentgenol , March, 1938 ) 
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matrix bed by an encircling film of CO 2 
(Fig. 17). Occasionally the fibrous tis- 
sue will be arranged in whorls. While 
the regional ducts are usually distorted 
or displaced by the expanding tumor, 
there is no interruption in the continuity 
of the striations and none of them tra- 
verse the mass. There is no evidence of 
invasion of contiguous structures or ex- 
tension into the axillary space (Fig. 18). 

Malignant Lesions — Malignant le- 
sions produce characteristic deformities 
of the mammary gland which are recog- 
nizable by roentgenographic studies. Be- 
cause of their destructive nature, these 
tumors produce definite alterations in the 
normal architectural configurations of the 
breast. Unfortunately, however, they pos- 
sess the same radiodensity as the parent 
tissue and hence cannot be sharply dif- 
ferentiated from neighboring structures 
unless contrast mammograms are em- 
ployed. 

If the milk ducts of the tumor-bearing 
lobule are injected with thorotrast, the 
true nature of the invading neoplasm can 
be detennined. Benign lesions distort 
the regional ducts by mechanically dis- 
placing or compressing them but malig- 
nant le.sioiis invade, obstruct and destroy 
these ducts The neoplastic cells displace 
the contrast medium and produce a char- 
acteristic “beading effect ” If the car- 
cinuina has obstructed or destroyed the 
ducts, the terminal radicals will not be 
MSible and there will be a break in the 
ductal continuity Rather than forming 
a dense mosaic of smooth walled, regu- 
larly branching ducts as in the normal 
breast, which is used as a control, these 
malignant processes cause the ducts to 
appear as a beaded, filamentous cobweb 
(Fig. 19). 

The authors discuss malignant breast 
lesions in detail and illustrate various 
forms of carcinoma with well-chosen 
mammograms and aeromammograms. 


Mammographic studies have forcibly 
emphasized several important points 
which should be considered in the surg- 
ical treatment of mammary carcinoma. 
In the first place, the visualized milk 
ducts very closely approximate the skin, 
sometimes being contiguous with it. It 
is essential, therefore, that reflected skin 
flaps should be thin and not contain much 
adipose tissue so that no glandular sub- 
stance will be adherent. Second, the 
lactiferous tabules occasionally descend 
into the epigastric notch, pass across the 
midsternal line, and invariably ascend 
into the axilla. Hence the entire glandu- 
lar and muscular tissue of this area 
should be removed and no remnant of 
mammary .tissue should be overlooked. 
Third, the milk ducts may penetrate the 
pectoral muscles and their fascia and 
extend into the retropectoral space, mak- 
ing it essential to remove these muscles 
Haphazard and incomplete surgery is of 
no value and, unless all brea.st tissue is 
lemoved, no operation should be at- 
tempted 


SIALOGRAPHY 

Its Technic and Application in the 
Roentgen Study of Neoplasms of the 
Parotid Gland^ 

In a series of 125 cases studied at the 
Memorial Hospital in New York the 
authors have inj'ected Steno’s duct with 
radiopaque oil Their roentgen findings 
in normal parotid glands and in those 
with various neoplasms are described in 
detail. 

1 — The technic, indications, and con- 
traindications are discussed. The technic 
is a comparatively simple procedure for 
which no special paraphernalia are re- 
quired. 

2 — Experimental studies on the nor- 
mal gland have demonstrated the fact 
that lipiodol injections of not less than 
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1 cc. and not more than 1 75 cc. render 
the most satisfactory roentgen visualiza- 
tion of the parotid gland. Because of 
variability m the size and capacity of 
the duct system, an arbitrary rule has 
been formulated which permits variation 
in the amount of lipiodol used and re- 
quires that 3 to 5 times as much lipiodol 
be injected as the amount producing dis- 
comfort or pain. 

3 — In the normal, the lipiodol empties 
from the gland in 1 to 3 days. In ab- 
nonnal conditions it may remain in the 
gland for periods longer than 2 weeks. 

4 — This roentgen study is based on an 
analysis of various neoplastic conditions 
in 76 cases, in all of which the clinical, 
the operative, the histological and the 
roentgenographic findings have been cor- 
related. 

5 — The use of this procedure in mixed 
tumors of the parotid is discussed The 
roentgen findings, depending on the vari- 
ous locations of the tumor, are presented. 
Sialography has made it possible to de- 
termine the operative plan before opera- 
tion more accurately than has been here- 
tofore possible. 

6 — The roentgenographic changes 
caused by infiltration, as observed in 62 
per cent of the cases in this series, are 
described. We believe that when this 
picture of infiltration is observed it is 
diagnostic of carcinoma 

7 — Illustrations of the various points 
discussed are presented. 


INJECTION OF THORIUM 
DIOXIDE SOLUTION 

Study of Its Effect When Injected 
into Rabbits® 

The authors investigated thorium di- 
oxide solution for the purpose of determ- 
ing‘ (1) the site of storage; (2) the 
delayed effect on body tissue; (3) the 


degree of radioactivity; (4) the rate of 
elimination ; (5) the route of elimination. 
Three groups of rabbits were used in the 
experimental work. The findings are 
summarized by the authors, as follows : 

1. Injected thorium is engulfed by the 
reticuloendothelial system, i. e., the retic- 
ulum cells of the splenic pulp, lymphatic 
tissue, and bone marrow, the endothelial 
cells of the liver capillaries (Kupffer 
cells), lymph sinuses, splenic sinuses, 
bone marrow, and suprarenal capillaries, 
and the phagocytic cells in connective 
tissue. 

2 There has been no evidence of elim- 
ination of this substance from the bod\ 
during a 4-year period of observation. 
This apparently results in a permanent 
blockage of the reticuloendothelial sys- 
tem, and may thus impair its immun- 
ologic properties. 

3 Thorium dioxide solution has been 
demonstrated by means of shadowgrams, 
to be definitely radioactive in both pre- 
pared ampules and when engulfed in 
body tissues Even minute amounts of 
injected tissue have been shown to be 
radioactive by means of histoskiagrams 
and by the spinthariscope The use of 
filters has shown both alpha and gamma 
radiation are present 

4 The following histologic changes 
have invariably been found : 

(a) The reticuloendothelial system 
phagocytoses the thorium dioxide 

(b) The liver shows pathologic 
changes varying from simple cloudy 
swelling to profound necrosis, depending 
upon the dose. These changes are fol- 
lowed by fibrous tissue proliferation giv- 
ing a picture similar to mild nodular hy- 
perplastic cirrhosis. 

(c) The spleen shows damage vary- 
ing from degeneration of the lymph fol- 
licles to marked necrosis, even of the 
vessels and interstitmm. 
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{d) The bone marrow contains large 
clusters of thorium and shows hem- 
atopoietic depression. 

{e) The lung histocytes contain tho- 
rium with no definite tissue damage. 

(/) The adrenals contain thorium in 
the reticuloendothelial cells. There is 
questionable degeneration of the cortical 
cells in the zona glomerulosa. 

The authors conclude that thorium di- 
oxide solution should not be injected into 
human beings because 

1. It is not eliminated from the body. 

2 It apparently blockades the reticulo- 
endothelial system and may thus ad- 
versely aflfect some of the body’s im- 
munity mechanism. 

3. It may, as m our experimental ani- 
mals, profoundly damage the liver and 
spleen parenchyma, with early and late 
<legerative changes. 

4. It is a radioactive substance, and 
undoubtedly has dangerous cummulative 
radioactive effects 

Histopathologic Study of Tissues of 
65 Patients Injected with Thorium 
Dioxide Solution for Hepato- 
splenography^ 

1'hununi di(jxide solution has been 
Used b} the authors as a contrast medium 
in arteriography and hepatosplenography 
m several hundred cases over a period of 
() wars Ilunng this time no permanent 
harmful effects and extremely few imme- 
diate alarming reactujns ha^e been ob- 
served The following objections to its 
use ma} he raised 

1 It is retained for years in the retic- 
uloendothelial cells of the body. 

2 It possesses some radioactivity. 

3 There is a possibility that it may be 
jirodiictive of malignant growth of cells 
when injected into the subcutaneous 
tissue 

Because of the slowness with which 
the effects of radioactive substances de- 


velop, the authors feel that 6 years of 
observation is not enough and several 
more years must elapse before it can be 
determined whether or not thorium di- 
oxide solution in the amounts employed 
has any harmful effects. Until such time, 
caution should be observed in its use; 
small doses for arteriography, larger 
doses for hepatosplenography, and then 
only in those patients whose residual 
span of life is probably limited to a few 
years 

The preparation used by the authors 
is a stabilized colloidal solution of tho- 
rium dioxide containing approximately 
22 per cent of metal by volume This 
substance when injected into the blood 
stream is rapidly removed and engulfed 
by the reticuloendothelial cells through- 
out the body. These cells, being most 
numerous in the liver and spleen, allow 
these organs to be demonstrated on x-ray 
films, since thorium is radiopaque due 
lo its high atomic weight. The usual 
(lose employed by the authors has been 
75 cc given iii divided doses of 25 cc. 
each on 3 successne days This amount 
of solution contains a (|iiantity of thorium 
e([iii valent, in alpha ray activity to 1 5 
to 3 0 micrograms cjf radium The beta 
and gamma ray activity is probably in- 
significant 

Summary of Follow-Up Study of 
Patients — 1 Ten ])atients have been 
reported from among a large number 
still alive \ears after the injection of 
thorotrast for the making of hepato- 
splenograms These 10 ];atients have 
lived from nearly 4 to 6 years after 
the injection of the contrast medium. 
Some of the patients have very serious 
diseases such as leukemia and cirrhosis 
of the liver. In 2 patients subcutaneous 
nodules resulted from accidental injec- 
tion of the thorium dioxide into the 
tissues of the arm, but there is no evi- 
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dence of neoplastic reaction adjacent to 
the nodules. 

2 The liver and spleen still cast ex- 
cellent shadows but there is evidence 
of mobilization of the thorium from these 
organs with its deposition in adjacent 
lymph nodes. 

Histopathologic Study — When any 
foreign substance remains in the tissues 
for a long time, we must consider pos- 
sible injury to the tissues. Certain inert 
substances, as carbon, have little or no 
injurious action on the tissues; others, 
as silicates, have a decidedly injurious 
action. Of outstanding interest at pres- 
ent is the action of certain specific car- 
cinogenic substances obtained from coal 
tar, such as dibenzanthracene. The speci- 
ficity of these various agents is of great 
importance. 

It is well known that radioactive sub- 
stances have an injurious action on the 
tissues The radioactive ores of the 
Schneeberg and Joachimsthal mines are 
known to produce bronchogenic carci- 
noma Necrosis and sarcoma of the 
bones in watch-clial painters are another 
familiar example. 

Ihidoubtedly there is a potential dan- 
ger in the injection of thorium dioxide 
into the tissues Taft has been able to 
measure the gamma ray emission from 
thorium dioxide solution by means of 
a Cieiger counter flis results show that 
1 clinical dose of 75 cc gives the gamma 
ray activity equivalent to 1 37 micro- 
grams of radium 

A number of workers have considered 
the f(jrmation and retention of degrada- 
tion products of thorium which emit 
alpha rays that are very toxic to tissues 
There are numerous reports of animal 
experimental work in which damage was 
done by injected thorium dioxide 

With this evidence of the potential 
danger of the diagnostic injection of 
thorium dioxide before them, the authors 


have studied the tissues of their patients 
who had received such injections. Two 
factors have been considered: (1) 
Length of time after injection; (2) dis- 
eased condition for diagnosis of which 
the injection was made. In 64 cases 
coming to necropsy and studied histo- 
logically the authors have selected 8 
typical cases to report in detail with 
photomicrographs. In all cases, the pic- 
ture is very much the same, with the 
granules of thorium dioxide scattered 
diffusely in the liver in the earlier months 
after injection, and some tendency to 
accumulate about the central veins and 
in the portal areas in the later months 
after injection. There is little indication 
of any shifting in the spleen from the 
early to the later months In no case 
was there any evidence of cellular reac- 
tion or injury to the tissues that could 
be ascribed to the presence of the tho- 
rium dioxide. 

In view of the reports by various 
workers of injurious effects following 
injection of thorium dioxide into the 
subcutaneous tissues of animals, the au- 
thors have examined a nodule removed 
from the arm of a young girl who had 
been injected 4 years and 5 months 
previouslv Injection of 8 cc thorium 
dioxide solution had been done for the 
purpose of ruling out rupture of the 
spleen following an automobile accident 
At the time of injection some of the 
solution had accidentally leaked out of 
the vein into the subcutaneous tissues 
Microscopically the nodule showed 
strands of dense hyaline connective tis- 
sues, separated by abundant masses (jf 
grayish brown granules of thorium di- 
oxide Nowdiere was there am evidence 
of injury to the tissues nor cellular re- 
action other than the primary reaction 
resulting in the walling-off of the tho- 
rium dioxide 
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Post-mortem Findings and Radio- 
activity Determinations 5 Years 
After Injection of Thorotrast^ — 
There has been considerable discussion 
as to whether or not thorotrast should 
be used for visualization in radiography 
of the liver and spleen. Thorotrast con- 
tains “25 per cent by volume of thorium 
dioxide (19 to 20 per cent by weight), 
about the same amount of protective 
colloid, said to be of a carbohydrate 
nature and further defined as a dextrin 
preparation. It contains as a preserva- 
tive 0,15 per cent of methyl P-hydrox} 
benzoate 

A 73-year-oId white woman was in- 
jected with 25 cc. of thorotrast on each 
of 3 successive days in June, 1932 X-ray 
examination at that time showed slight 
enlargement of the spleen but definite 
enlargement of the liver was not seen 
on the films The patient died m June, 
1937, 5 \ears after the thorotrUvSt had 
been injected. On post-mortem exami- 
nation collections of thorium dioxide 
particles were found m liver, spleen and 
perihepatic lymph nodes. There was 
also fibrosis m these structures and the 
authors believe it was due to the action 
of the thorotrast. Photomicrographs are 
shown by the authors to demonstrate 
these changes of fibrosis and deposition 
of thorium dioxide. 

Later the liver was ashed and tested 
with a Geiger counter for radioactivity 
This test showed that the liver retained 
27 per cent of the gamma-ray activit\ 
of the 75 cc. of thorotrast or approxi- 
mately ecjuivalcnt to 0 3 microgram of 
radium 

SKIAGRAPHY OF THE GHEST^ 

The use of roentgenography as an aid 
to diagnosis may well be regarded as 
the greatest advance in medicine during 
the present century, worthy to rank with 


the discovery of antiseptics and anes- 
thetics Roentgenography of the chest 
has become a most important and, in- 
deed, an indispensable adjunct in diag- 
nosis. Its routine application has often 
enabled a diagnosis of pulmonary dis- 
ease to be made, even when the symptoms 
were referred to some other organ — for 
example, cases of so-called indigestion 
and gastritis or suspected appendicitis. 

The importance has been emphasized 
of a careful examination of the patients, 
based upon history, symptoms, and the 
routine use of the standard methods of 
diagnosis By such means, the careful 
and experienced practitioner can diag- 
nose accurately a fair proportion of dis- 
eases of the chest from which his patients 
are suffering, while the consultant’s 
wider experience of particular conditions 
will raise the standard of diagnosis still 
further It is well known that more 
mistakes m diagnosis are due to failure 
to make a thorough examination of the 
patient than to lack of knowledge The 
increasing popularity of roentgenograph} 
based on a growing ajipreciation of its 
value in the elucidation of difficult cases, 
ought not to permit any relaxation in 
the thoroughness wnth which the older 
methods of examination are employed. 

It IS well known, as Sampson and 
Lawrason Brown and others have shown, 
that radi()gra])lis frecjuently reveal the 
existence of ])ulni()nary disease m the 
apparent absence of any physical signs, 
even when the patient is examined In 
an experienced physician. There are 
many cases, on the other hand, in which 
radiographic examination alone, m the 
absence of information derived from a 
careful history and physical examination, 
may provide information which is equiv- 
ocal or misleading. Accurate diagnosis 
depends upon a careful appraisement of 
all the available evidence including his- 
tory and clinical, laboratory, and radio- 
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logical exammatioiib. As Sir Arthur 
MacNalty has said, “pulmonary tubercu- 
losis still reveals itself by physical signs 
and symptoms; in other words, inspec- 
tion, palpation, percussion, and auscul- 
tation are not displaced, but reinforced, 
by a skiagram of the chest.” 

Pulmonary tuberculosis should be re- 
garded as at least a possibility, and 
radiographic examination employed, in 
the following circumstances: 

1. In cases provisionally diagnosed as 
bronchitis which do not clear up within 
4 weeks. 

2. Where patients complain of indi- 
gestion and dyspepsia. Many so-called 
gastric or duodenal ulcers are really 
manifestations of tuberculous toxemia. 

3 In cases of alleged hemoptysis. 

4. In young persons with symptoms 
of debility or anemia. 

5 In cases of chronic hoarseness 

6 In cases of ischiorectal abscess 

7 In all cases where there is a clear 
history of tuberculosis in some member 
of tlie family 

8 Where there is a history of some 
close association with a case of pul- 
monary tuberculosis — for example, friend 
or workmate in office or factory. 

9 Where a case of tuberculous menin- 
gitis or other form of nonpulmonary 
tuberculosis is found, attention should be 
directed to adult members of the house- 
hold, even if stated to be m good health, 
in order to discover a possible source 
of infection. 

When a diagnosis of pulmonary tu- 
berculosis has been made, radiological 
examination is often of great value 

1 To determine the extent and na- 
ture of the disease — for example, uni- 
lateral or bilateral, presence of cavities, 
fibrosis and calcification. The informa- 
tion thereby obtained is often of great 
assistance in deciding the nature of 
treatment. 


2. During the course of treatment 
serial radiography is essential in arti- 
ficial pneumothorax and whenever sur- 
gical measures are contemplated — for 
example, phrenic operations, division of 
adhesions and thoracoplasty. 

3. Serial radiography also is of great 
service in enabling the progress of the 
disease to be readily ascertained, as well 
as providing opportunities for the study 
of “living pathology.” 

Apart from the question of tubercu- 
losis, radiographic examination of the 
chest IS important in the differential 
diagnosis of chronic bronchitis, bronchi- 
ectasis (especially when used in con- 
junction with injections of lipiodol), 
pleurisy, pneumonias, abscesses, malig- 
nant disease, and silicosis. Caution must 
be exercised in the interpretation of 
roentgenograms of the chest, as the ap- 
pearances, for example, in cancer, tuber- 
culosis and silicosis may at times be 
indistinguishable An opacity may be 
due to fluid, thickened pleura, consoli- 
dation, atelectasis, abscess, or underlying 
new growth Consistently accurate diag- 
nosis is only possible when roentgenog- 
raphy IS correlated with clinical e\i- 
dence It demands judgment and experi- 
ence. 

The author gives some interesting 
facts regarding the procedure used in 
the Lancashire area with which he is 
associated as radiologist The popula- 
tion of the area is about 370,000 and 
is mainly urban There are 5 tubercu- 
losis dispensaries and 1 small hospital 
of 57 beds for adult male pulmonary 
cases The medical staff consists of 3 
tuberculosis officers working as a team 
The x-ra\ equipment is located iii the 
central dispensary. Roentgenograms are 
taken with a standardized technic in one- 
tenth second at a distance of 4 feet 

Two afternoon sessions are held each 
\ieek On the same afternoons a pneu- 



1054 


SURGERY 


mothorax clinic is arranged so as to have 
the patients checked up for the degree 
of collapse by fluoroscopic examination. 
During each x-ray session, 2 medical 
officers work together, 1 as clinical 
radiologist, the other giving useful help 
in chest, throat and other examination. 
On the morning following each x-ray 
session the 3 tuberculosis officers meet 
as a board to examine the films. It is 
obviously advantageous to bring the clin- 
icians and radiologist so closely together 
to discuss cases of special difficulty or 
interest. After the diagnosis is made a 
report is sent to the patient’s doctor, and 
in many cases reduced prints of the 
roentgenograms are sent along with the 
report The author feels that these prints 
are greatly appreciated and help to en- 
courage the physicians to send their 
patients to the clinic for diagnosis and 
follow-up. 

Serial Roentgen Examinations of the 
Chest in University Students'^ 

The authors have made roentgeno- 
grams of the chests of 2719 students in 
the University of Wisconsin in an attempt 
to discover early cases of pulmonary 
tuberculosis Previous investigations by 
other authorities, in which groups of 
school children, students, state police, sol- 
diers and sailors have been examined 
systematically by roentgenograms, have 
demonstrated the fact that a small per- 
centage of active tuberculous lesions were 
found which could not be detected by 
physical examination 

With the facilities at hand it was 
deemed impossible to take x-ray films of 
all the 2000 to 2500 new students en- 
rolled each year in the University of 
Wisconsin. The Student Health Service 
consequently did Mantoux tests first. All 
of the positive reactors were then re- 
ferred for the roentgen examination. 


The results of examinations conducted 
in the years 1934, 1935 and 1936 are 
reported in tabular form. 

Of the students who had previously 
shown positive Mantoux reactions, there 
were 76 per cent in whom the roent- 
genograms failed to show any evidence of 
pulmonary tuberculosis. 

There were 21 per cent showing calci- 
fications in the lung parenchyma (Ghon 
tubercle), in the hilum lymph nodes, or 
in both. Such calcifications were consid- 
ered to be evidence of a previous first 
infection or childhood type. Nearly 3 
per cent of the students examined by 
x-ray showed adult type of lesions in 
the lung parenchyma and thickening of 
the apical pleura. The authors consider 
apical pleuritis in this age group to have 
more significance than in patients of 
more advanced age. In order to be classed 
as tuberculous apical pleuritis, a band 
of increased density over the summit of 
one or both apices had to show a rough 
and irregular lower margin 

In some roentgenograms, fine trunk 
markings could be traced up to, and 
merging with, the band of increased 
density. Progress films at suitable inter- 
vals are indicated in some of these cases 
as it was found to be difficult to deter- 
mine whether the lesion was confined to 
the pleura or whether there was involve- 
ment of the subjacent lung parenchyma 
Progress films helped in deciding whether 
the thickening was of recent inflamma- 
tory nature or was older and consisted 
of fibrotic scar tissue 

Nearly all types of tuberculosis were 
discovered. Some were unquestionably 
active, as evidenced by the softness of 
the shadows, and some were so far 
advanced as to show cavitation. 

In regard to the extensiveness of the 
involvement, it was found that some 
lesions were evidenced by small round 
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or wedge-shaped opacities, while in other 
cases half of both lungs was diseased. 

In 1 student, multiple calcified hema- 
togenous foci were found. 

The authors have listed some of the 
abnormalities discovered which were not 
related to tuberculosis. Among these of 
definite clinical importance is bronchiec- 
tasis; while abnormalities of the heart, 
thickened pleura, and resected ribs might 
in some cases have significance. 


THE VALUE OF RADIOLOGY 
IN THE ELUCIDATION OF 
HEMOPTYSIS8 

Hemoptysis formerly was considered 
to be a certain indication of pulmonary 
tuberculosis unless the contrary could be 
proved We know now that it may be a 
sign of any chronic or acute disease from 
simple bronchitis to lobar pneumonia. 

Hemoptysis in Pulmonary 
Tuberculosis 

When pulmonary tuberculosis has been 
responsible for a hemorrhage from the 
lungs, a chest roentgenogram will nearly 
always supply evidence of this disease. 
In some cases the lesions of pulmonary 
tuberculosis may not be demonstrated in 
the usual P A position and lateral and 
oblique positions may be necessary to 
reveal small foci located behind the heart, 
lung roots, or diaphragm. 

Tomography may reveal small foci or 
cavities which cannot be demonstrated 
by any special position of the patient. 

There are many other conditions be- 
sides pulmonary tuberculosis which may 
cause hemoptysis, the most important 
being bronchiectasis, heart disease, new 
growth, aneurism, and trauma A frank 
hemoptysis may also occur in early pneu- 
monia. Vinson, of the Mayo Clinic, re- 
ported on the relative frequency of 
hemoptysis in tuberculosis, bronchiectasis 


and mitral stenosis. In 3 groups of 100 
patients with each of these diseases it 
was found that there were 49 cases of 
hemoptysis in 100 patients with bron- 
chiectasis, 29 cases of hemoptysis in 100 
patients with tuberculosis, and 18 cases 
of hemoptysis in 100 patients with mitral 
stenosis. 

Dry Hemorrhagic Bronchiectasis 

The occurrence of hemoptysis in bron- 
chiectasis has been known for a long 
time, but it is only since the introduction 
of lipiodol as a method of outlining the 
bronchi that the presence of what is 
termed “dry hemorrhagic bronchiectasis” 
has been successfully demonstrated. In 
this condition there are no obvious physi- 
cal signs such as clubbing of the fingers 
or purulent sputum. The preliminary 
radiographs may show evidence of fibro- 
sis, or the dilated bronchi may be dem- 
onstrated as a series of spherical or 
cylindrical clear spaces. 

Injection of lipiodol will be necessary 
in order to determine the extent of the 
bronchiectasis. The lesion may be found 
either in the upper part of the lung, where 
It closely simulates pulmonary tubercu- 
losis m appearance, or, more commonly, 
in the lower lobes, where it is less likely 
to be confused with other lesions. When 
the condition is developmental in origin 
and probably due to failure in budding, 
the dilatations are spherical in appear- 
ance, while in the acquired disease the 
dilatations are usually cylindrical. 

Hemoptysis in Heart Disease 

When examining any patients with 
hemoptysis, it is essential to consider 
cardiac disease as one of the possibilities. 
As previously mentioned, mitral stenosis 
i.s the next most frequent cause of hemop- 
tysis besides tuberculosis and bronchiec- 
tasis Paroxysmal attacks of hemorrhage 
may occur m mitral stenosis due to con- 
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gestion in the lungs or to infarction. In 
an early case of mitral stenosis, the first 
evidence to be recogni2ed in an anterior 
roentgenogram is a prominence of the 
pulmonary artery and pulmonary conus. 
Some enlargement of the left auricle may 
be detected at this stage in an oblique 
film. As the degree of stenosis increases 
there is a progressive enlargement of the 
left auricle, which can be seen bulging 
into the retrocardiac space m radiographs 
taken in oblique and lateral positions 
The accompanying congestion in the lung 
fields is a characteristic feature 

Pulmonary Infarction 

When hemoptysis occurs with vascu- 
lar engorgement of the lungs, the condi- 
tions to be considered m a differential 
diagnosis are mitral stenosis, left ven- 
tricular failure, postoperative congestion, 
and infarction. The evidences of pulmo- 
nary infarction to be recognized in a 
roentgenogram were not well known be- 
fore the advent of portable x-ray appa- 
ratus. As the patients are usually very 
ill, the condition is rarely seen in the 
routine radiographs taken in the x-ray 
deiiartinent. The changes are usually 
seen at the base of the right lung The 
appearances are variable, and may consist 
of an area of clouding, rather like the 
appearances seen in pneumonitis; or an 
irregular shadow may be present resem- 
bling that seen m lung abscess. An ac- 
companying pleural effusion may mask 
the area of consolidation in the lung In 
the absence of pleural effusion the heart 
IS usually drawn slightly toward the side 
of the lesion. 

Bronchial Carcinoma 

Frank hemoptysis is uncommon in 
bronchial carcinoma because the lumen 
of the bronchus is filled with necrotic 
material, and not sufficient blood is 
present to be obvious in the sputum. 


In malignant papilloma, benign papil- 
loma and endotheliomas, hemorrhage is 
rather common and may be profuse. A 
bronchial carcinoma usually produces 
changes in the lungs that are easily dem- 
onstrated in a roentgenogram. Benign 
growths, on the other hand, will not be 
detected unless large enough to block the 
lumen and cause atelectasis. 

Tracheal varix and nonspecific granu- 
loma have been mentioned in the litera- 
ture as a cause of hemoptysis. Tracheal 
carcinoma, although rare, has also been 
mentioned. If roentgenological examina- 
tion IS negative and the attacks of hemop- 
tysis continue, a bronchoscopic examina- 
tion should be made. 

Aneurism of the Aorta 

In aneurism of the aorta, hemoptysis 
occurs as a terminal event, staining of 
the sputum being a warning sign of the 
imminence of a rupture The diagnosis 
of aneurism is not always easy for the 
clinician, especially if the posterior part 
of the arch or the descending thoracic 
aorta is involved Unfortunately, it is not 
always easy for the radiologist either, for 
any growth or tumor in the neighbor- 
hood of the aorta may simulate an aneu- 
rism Kymography is of great assistance 
in such cases in separating the outline of 
the aorta from that of the tumor. 

Hemoptysis Following Injury to the 
Chest 

Hemoptysis may follow injuries to the 
chest with or without fracture of ribs 
In severe injuries fractures of ribs are 
easily demonstrated in roentgenograms 
In less severe injuries the rib fractures 
may not be demonstated on films taken 
in the usual manner. In such cases 
oblique films taken for the particular 
area where pain is the greatest may 
serve the purpose better. 
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HYSTEROSALPINGOGRAPHY 
IN GYNECOLOGIC DIAG- 
NOSIS^ 

Many of the pathologic conditions with 
which the gynecologist must contend in^ 
volve the cavities and linings of the 
uterus and tubes, and hysterosalpingog- 
raphy offers the best and simplest means 
of locating and estimating the extent and 
severity of these conditions. The author 
has gained experience from more than 
1200 injections of iodized oil and is con- 
vinced that hysterosalpingography, when 
properly carried out, is safe and is only 
a minor procedure from the patient’s 
standpoint In all these examinations, 
there have been no catastrophies 

The contraindications are active, seri- 
ous infection of the genital tract and 
normal pregnancy. 

In making the injection of iodized oil 
strict aseptic and antiseptic precautions 
should be observed The technic is smi- 
])Ie and is given m detail In the author 
as follows 

“The patient is placed in lithotomy 
pf)sition over a Bucky diaphragm at the 
end of a table which has stirrups. A good 
light reflected into the vagina is neces- 
sary A vaginal speculum is inserted, 
and the vagina and cervix are cleaned 
of discharge Tincture of iodine is ap- 
plied to the cervix and to the external os 
The anterior lip of the cervix is then 
grasped with a single tooth volsellum to 
hold it in a fixed position. The oil-filled, 
short-tipped cannula, attached to the 
syringe, is inserted into the external os, 
pressing the acorn of the cannula gently 
against its opening, and the oil is injected 
slowly into the uterine cavit\ . Wlien the 
cavity IS filled, the oil will proceed into 
the tubes if they are patent. At this time 
the patient will experience painful uterine 
contractions, and the oil wall leak back- 
ward between the acorn of the cannula 


and the cervical opening. The amount 
of oil required for the injection is usually 
from 5 to 8 cc. (more, however, if the 
uterine cavity is large, and less if it is 
small). The amount of pressure used m 
the injection should be scarcely more 
than that used in giving any injection 
through a syringe. By observing this 
precaution there can be no danger of 
excessive pressure Once the cavity is 
filled, the roentgenogram is made with 
the cannula still in position; then the 
cannula is removed and the oil is allowed 
to run from the cervix. This completes 
the injection which, wath exposure of the 
film, usually takes 2 minutes after the 
vaginal speculum has been inserted. By 
using the short-tipped cannula, the posi- 
tion of the uterus or the direction of the 
canal need not be known, and sounding 
of the uterus is unnecessary since the 
short -tipped cannula does not extend to 
the internal os 

It ahvays is well to describe the technic 
to the patient, and to advise her that she 
will be told in advance of each pain — that 
associated with the grasping of the an- 
terior hp wath the volsellum, and that 
associated wath the insertion of the can- 
nula, and that associated wdth the filling 
of the uterine cavity When she is so 
advised, and is told further that the entire 
procedure will be over in 2 minutes, her 
discomfort is lessened, expectation of se- 
vere pain is prevented, and co-operation 
IS assured 

Another roentgenogram should be 
taken from 8 to 24 hours later if one 
wants to know^ about the patency of the 
tubes. By this time the tubes and uterus 
wall be empty of the oil, and if the tubes 
are patent there will be some filmy traces 
of oil in the pelvic cavity. In the cases 
in which the tubes are closed, the actual 
site of the closure wall be seen m the 
cornu, in the tube proper, or at the distal 
extremity. All the cavities of the uterus 
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and tubes reached by the oil will be vis- 
ualized with the roentgen ray. The author 
shows a hysterosalpingogram of a normal 
uterus and tubes. The uterine cavity is 
smoothly outlined and approximately tri- 
angular in shape. The cervical canal is 
open and free from filling defects. The 
fine, hazy, tortuous shadow of a fallopian 
tube extends from each upper horn of the 
uterine cavity. The author shows hystero- 
salpingograms which illustrate deform- 
ities of the cervical canal and defects of 
the body of the uterus. Other hystero- 
salpingograms illustrate congenital de- 
fects. In ectopic pregnancy, the iodized 
oil shows a small utenne cavity, thus 
proving definitely that the pregnancy 
must be outside the uterus 
The patency or nonpatency of the tubes 
IS one of the most helpful aids to diag- 
nosis which can be derived from hystero- 
salpingography The lumen of a normal 
tube has a characteristically fuzzy ap- 
pearance, while the lumen of a chron- 
ically diseased tube will have a sharply 
outlined, wiry appearance In differen- 
tiating between a tubal mass and an 
ovarian mass, if the tube fills normally 
to its distal extremity it can be excluded 
as the site of the mass Small hydro- 
sal])inges which cannot be detected with 
bimanual examination are often revealed 
by hysterosalpingography 


CANCER 

Surgery and Radiotherapy in 
Treatment — Although the surgeon is 
probably more tolerant of change today, 
he still tends to eye with suspicion any- 
thing that represents very much of a 
departure from the established habit. 
This is especially true when changing 
trends seem to threaten the removal of 
certain diseases in part or in whole from 
the previously accepted fields of operative 
surgery. 


Probably in no field of surgery is this 
so well illustrated as in the treatment of 
malignancy. In 1913, articles in Sur- 
gery, Gynecology and Obstetrics from 
the clinics of distinguished surgeons 
voiced the general feeling of the time 
when they stated that the greatest hope 
in treating carcinoma of the cervix uteri 
lay in wide excision of the primary 
growth. In 1938, just 25 years later, the 
bulk of evidence indicates without doubt 
that radiotherapy, with radium and the 
roentgen ray in combination, gives far 
better results than radical surgery, now, 
or at any time in the past. Some sur- 
geons, however, still persistently adhere 
to the use of radical operations of the 
Wertheim type in at least a part of the 
patients whom they are treating who are 
suffering with carcinoma of the cervix. 
They give ground grudgingly. 

Twenty-five years ago carcinoma of the 
breast was treated almost exclusively by 
surgery Today radical surgery is still 
the method of general choice but evidence 
indicating the value of radiotherapy is 
accumulating so rapidly and surely that 
in some form it is commonly employed 
as a supplementary procedure Some 
surgeons are so dissatisfied with the 
effectiveness of radical mastectomy and 
so impressed by the evidence indicating 
the benefits of radiation therapy that they 
are treating certain groups of patients 
with locally administered radiotherapy 
alone Others, in search of still more 
effective therapy, are investigating the 
supplementary treatment of mammary 
cancer, especially m younger women, 
through sterilization by x-radiation of 
the ovaries. This form of therapy may 
foreshadow the accumulation of more 
evidence that carcinoma is a local mani- 
festation of a systemic abnormality and, 
hence, may be solved by some type of 
systemic therapy rather than by local 
therapy. 
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Carcinoma in many parts of the body 
might be mentioned to illustrate still 
further the changing trends in surgical 
and radiation therapy. The common fac- 
tor in each instance, however, is the im- 
provement in the character of available 
radiant energy and the betterment in the 
methods of its application. Higher volt- 
age x-ray machines, better methods of 
filtration, more general availability of 
radium element and emanation and many 
other technical advances, as well as the 
training of more experienced radiothera- 
pists, will give a real impetus to radio- 
therapy as a therapeutic agent in the 
next few years. The recently developed 
cyclotron, which makes it possible to 
imbue almost any substance with radiant 
energy, opens a field of unlimited pos- 
sibilities. A great number of animal 
experimentations and clinical investiga- 
tions, of course, must be carried out 
before its usefulness can be definitely 
determined, but if it is established it may 
well revolutionize the treatment of malig- 
nant tumors 

The fundamental evaluation of, and 
comparison between, surgery and radio- 
therapy can be earned out most success- 
fully only through close association be- 
tween the surgeon, the x-ray therapist, 
the radium therapist, the surgical pathol- 
ogist, the post-mortem pathologist, and 
the experimental physiologist. This as- 
sociation perhaps reaches its ideal in the 
“tumor clinic” type of organization. In 
such a group, the patient with a tumor 
and the patient that has been treated for 
a tumor are observed and data recorded 
so that the results m the individual and 
in series of individuals may be studied 
and compared. Each physician contrib- 
utes of his own specialized knowledge of 
the disease and benefits through the cor- 
relation of various viewpoints Through 
this kind of concerted efliort will come 
the basis for the establishment of im- 


proved methods that will be a credit to 
both the surgeon and the radiotherapist 
in the safest and best management of the 
patient with cancer. 

Principles Governing Radiation 
Therapy of Cancer 

In a discussion of treatment of cancer 
by irradiation, G. T. Pack^^ states that 
surgery, the actual cautery, and chemical 
cauterizing agents all have their place in 
removing or destroying cancerous tissues. 
Radiation therapy, by x-rays and gamma 
rays from radium, has definite advantages 
over these other methods in cases of 
cancer in which the cancer cells are more 
easily killed than are the cells of the 
normal surrounding tissues. Radiosensi- 
tivity seems to have some relationship to 
the origin of the cells making up the can- 
cer. Tumors developing from primitive 
blood-forming tissues are likely to be 
radiosensitive, as, for example, lympho- 
sarcoma, myeloma, endothelioma and 
angioma Tumors developing from neu- 
ral crest cells are likely to be radioresis- 
tant, as, for example, glioma, neurosar- 
coma, melanoma and mixed tumor of the 
parotid. 

Methods of Radiation Therapy — 

Irradiation therapy may be applied by 2 
methods : 

1 From an external source. 

2 From a source applied directly into 
the tumor or surrounding it. 

External radiation may be given by 
x-rays with low voltage for superficial 
lesions and with high voltage or super- 
voltage for deeply seated lesions Radium 
may be used instead of x-rays for the 
treatment of superficial lesions by means 
of small plaques, trays or moulages. 
Radium may be used for deeply seated 
lesions (teleradium therapy) by means 
of large quantities of radium in bombs 
or packs several centimeters away from 
the lesions under treatment. 
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Jntracavi tary Irradiation — Radium 
element in tubes, covered with sufficient 
platinum, gold, brass or aluminum for 
filtration, may be placed within body 
cavities for contact treatment of cancers 
of nares, orbits, antra, larynx, esophagus, 
uterus or vagina 

Interstitial Irradiation — Radium 
needles and radon seeds may be driven 
directly into, or placed in groups sur- 
rounding, cancers in soft tissues. This 
method of treating accessible tumors is 
usually supplementary to external irradi- 
ation. 

Units of Dosage — Pack has summed 
up the subject of dosage used in irradia- 
tion therapy concisely in the following 
words . “It IS best to administer to all 
the neoplastic territory the maximal 
quantity of radiant energy compatible 
with the maintenance of tissue integrity 
To speak intelligently of these quantities 
if is best to have some common physical 
and biological measures of the dosage 
Thus in the case of radium the quantity 
of gamma rax^ at the source is known as 
the “dose of emission ” < )ne knows with 
precision the dose of emission because 
this IS iinariable The dose emitted is 
expressed by 2 dift'erent notations The 
one has for its basis the intensity of the 
gdinma ra\ s and the duration of their 
application, the intensity is projiortional 
to the quantity of radium present ; the 
dose IS obtained by the product of the 
qiiantit} and the time, wdtich is expressed 
as milligram-hours of radium or as milli- 
curie-hours of radon (gram-hours or 
curie-hours m the case of large bombs or 
packs) The other notation, wdiich is 
utilized throughout France, makes the 
dose proportional to the quantity of 
radium emanation destroyed (disinte- 
grated) during the course of its applica- 
tion. This is expressed in terms of 
“millicuries destroyed,” or of “micro- 
curies destroyed,” the latter term con- 


noting only one-thousandth of the for- 
mer. The physical efficiency of 1 me of 
radon throughout its life is equivalent to 
133 mc.-hr. Therefore 1 me. destroyed 
is equivalent to 133 mc.-hr. or 133 mg.-hr. 

The dose of gamma or roentgen rays 
at the surface or the point of entrance 
into the body is the superficial dose, while 
the dose to the tumor by unit volume of 
the tissues treated is the “tissue or tumor 
dose.” 

The unit of x-ray dosage called the 
“roentgen” or r (designated always by 
small r) has been standardized and inter- 
nationally accepted. The roentgen has 
been defined "‘as that quantity of roentgen 
radiation winch, when the wall effect of 
the ionization chamber is avoided and 
the secondary electrons are fully utilized, 
produces in 1 cc. of atmospheric air at 
0° C and 76 cm. mercury pressure such 
a degree of conductivity by ionization 
that 1 electrostatic unit of charge is meas- 
ured at saturation current ” 

In tlie measurement of roentgen rays 
and gamma ra\s by biological means, the 
most common unit is the establishment 
of an erythema dose under certain condi- 
tions. Quimby, of the Phy.sics Depart- 
ment of the Memorial Hospital, has de- 
fined and employed the term “threshold 
er\ thema,” w Inch is that dose of radiation 
that will cause a perceptible change in 
the skin of 80 per cent of the subjects and 
no discernible discoloration in 20 per cent 
in 2 to 4 weeks after the exposure to the 
rays Quimby has found that the thresh- 
old erythema with 200 kv 100 sq cm 
field, 50 cm. target-skin distance, and 
filter of 0 5 mm copper and 2 5 mm alu- 
minum is 500 to 525 r The therapeutic 
erythema, on the other hand, vanes with 
different radiologists from 600 to 1000 r '' 

The Tissue Dose — Cancencidal Dose 
— At the Memorial Hospital, the '"thresh- 
old erythema’' is used as the unit of tissue 
dosage. As mentioned above, this can be 
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determined for each x-ray tube and each 
radium applicator by direct experiment 

At various depths below the surface of 
the tissue being irradiated the depth 
doses can be calculated as being various 
percentages of the dosage of the radia- 
tion falling on the surface. The method 
of determining these percentages is by 
making measurements with a small ioni- 
zation chamber placed first on the surface 
of a vessel of water and then placed suc- 
cessively at various depths below the sur- 
face of the water. Such water phantom 
measurements agree fairly well with 
measurements obtained by placing the 
ionization chamber similar distances be- 
neath the surface in various cavities in 
the human body. The data obtained by 
these water phantom measurements are 
plotted as 'hsodose curves These iso- 
dose curves are used for rapid calculation 
of the depth dosage given to a tumor 
when irradiated by cross firing through 
several portals 

In the case of interstitial irradiation 
the measurement by direct experiment 
13 more complicated, especially as the 
irradiation is applied from numerous 
sources simultaneously At Memorial 
Hospital this has been worked out in 
a ])ractical manner by Martin and 
Ouimby They have demonstrated that 
m any sphere it makes little difference 
in the dosage at the periphery whether 
the source of radiation be concentrated 
at the center or be distributed uniformly 
within the inner half of the sphere. They 
have prepared tables for spheres of 
various sizes giving threshold erythema 
dosages at the periphery when various 
quantities of radon are placed near the 
center or at least within the inner half 
of the spheres. 

The cancencidal doses for many dif- 
ferent kinds of tumors have been deter- 
mined by actual clinical observation and 
can be stated in terms of threshold 


erythema dose (T. E. D.). For example, 
intraoral squamous cell carcinoma re- 
quires 6 to 8 T. E. D., while transitional 
cell carcinoma requires 2 to 4 T. E. D. 
for sterilization. By calculating external 
irradiation and interstitial irradiation in 
terms of the same unit it is convenient 
then to determine combined external 
and interstitial irradiation by adding the 
number of units applied in the 2 methods. 

Prescription for Roentgen Therapy 

For the safety of the patient roentgen- 
ray dosage must be prescribed in an 
accurate way and a detailed record 
should be kept of the treatment given. 
The quantitative factor should be ex- 
pressed in r units and the qualitative 
factor in Angstrom units or by stating 
the half-value layer m millimeters of 
copper, aluminum or other metallic fil- 
ters. In addition to these 2 factors 
should be specified the kilovoltage, fil- 
tration, target-skin distance, and time of 
application in minutes. The tumor depth 
below the surface should usually be in- 
dicated. The size and number of the 
portals through which treatments are 
given is also important as is also the 
factor of number of treatments and the 
intervals between treatments, for a single 
massive dose has an effect quite dif- 
ferent from that of the same total dos- 
age fractionated over several weeks or 
months 

Kilovoltage (Potential) — As the 

voltage or potential applied to the x-ray 
tube is increased, the average wave 
length of the rays emitted becomes 
shorter and shorter Short waves pene- 
trate tissues more readily than longer 
waves. This important factor is utilized 
in therapy of tumors deep below the 
surface by applying high voltages of 200 
kv. to 1000 kv. For therapy of super- 
ficial skin diseases lower voltages are 
used All x-ray tubes give off rays 
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varying considerably in wave length 
When the effect of short waves on deep 
tumors is desired, filters of copper, 
aluminum or other metals are employed 
to absorb the long waves, which would 
have an undesirable effect on the skin 
and superficial tissues. 

Comparison of Teleradium Ther- 
apy with Supervoltage Roentgen 
Therapy — It has been estimated that 
supervoltages of over 1500 kv. would 
produce x-rays having wave lengths 
comparable to the gamma rays of radium 
Already there are several 1000 kv. or 
million volt machines in use in the 
United States 

The roentgen rays produced by these 
machines have biological effects differing 
little, if an\, from the effects which fol- 
low teleradium therapy with packs con- 
taining 4 Gm. of radium The roentgen 
rays have far greater intensity and so 
can be used to treat mure patients in a 
given time. This greater intensity may 
not be desirable, how^ever, for thera])y 
spread out u\er a longer period seems 
to lia\e tuhantages. 

The Effective Wave Length of 
Radiation — The wave length of roent- 
gen ra\s dejiends upon 2 factors* the 
energ} witli which the electrons fly 
across the x-ray tube and bomliard tlie 
targt^t, and the atomic weight of the ma- 
terial of which the target is com])osed 
Idle energy with which the electrons flv 
across the tube increases with the \oltage 
applied to the terminals of the tube The 
wave length of the roentgen lays be- 
comes shorter as the voltage is increased 
The higher the atomic w^eight of the tar- 
get material the shorter the w*ave length 
of the roentgen rays emitted Tungsten, 
of which most targets are made, has a 
very high atomic weight and emits char- 
acteristic rays of very short wave length. 
When roentgen rays emitted by the 
tungsten target enter the human body 


they encounter secondary targets of 
much lower atomic weight, such as so- 
dium, potassium and calcium. The sec- 
ondary rays given off from these targets 
have much longer wave lengths and 
feebler penetration than the original rays. 
It is apparent that the way to get deep 
penetration, to deliver greater depth dos- 
ages, is to raise the voltage applied to 
the x-ray tube. To put this into fig- 
ures, Pack gives the following* 

''Failla has found that the relative 
depth doses at 10 cm depth obtained 
under comparable conditions with 200 
kv roentgen rays, 700 kv. roentgen rays, 
and gamma rays, are respectively 29 0, 
41 2 and 56.7 per cent. Accordingly, 
from this ])oint of view, 700 kv. roentgen 
rays are considerably better than 200 kv. 
loentgen rays, but not as good as gamma 
rays This advantage is not realized in 
clinical practice because it is not prac- 
tical to apply radium at the focal dis- 
tances used in roentgen thera])y 

Ionization in Tissues — The destruc- 
tion of living cells by radiation is due 
to the release of electrons from the 
atoms, of w'hieh the cells are composed, 
when these atoms are bombarded by 
gamma rays or roentgen rays Finally, 
the at{)ms, minus 1 or more electrons, 
combine with other electrons In some 
cases the recombination is harmless to 
the cell but m other cases the recombi- 
nation is a form of chemical change 
which brings about the death of the cell. 

Current (Milliamperage) — The 
kilo voltage applied to the terminals of 
the x-ray tube determines the speed with 
which the electrons fly across the tube 
and strike the anode and determines the 
wave length of the x-rays emitted. In 
a similar manner the milliamperage is 
an indicator of the number of electrons 
flying across the tube. The more elec- 
trons flying across the tube the more 
x-rays are emitted from the anode in a 



RADIOLOGY 


given length of time. Pack states this 
concisely in the following words: 

''The usual roentgen tubes carry from 
4 to 30 ma. Thus a tube running at 4 
ma. for 25 minutes would deliver 100 
ma.-minutes and a tube running at 25 
ma for 4 minutes would also deliver 
100 ma -minutes or its equivalent in 
roentgens, other conditions remaining 
the same/’ 

The Biological Action of Neutron 

Rays^^ — Lawrence describes the cyclo- 
tron by means of which he produces 
neutron rays by bombarding a beryllium 
target with high-speed deuterons. Neu- 
tron rays are really streams of tiny par- 
ticles knocked out of the nuclei of the 
beryllium atoms. Each neutron consists 
of a proton and an electron in intimate 
association so that the positive electric 
charge of the one exactly neutralizes the 
negative charge of the other. Such neu- 
tral particles can pass between the orbital 
electrons of atoms more readily than can 
charged particles such as alpha particles, 
beta particles, or the secondary electrons 
dislodged by x-rays or gamma rays The 
neutrons thus have fundamentally a dif- 
ferent effect upon matter than have 
x~ra}/s or gamma rays Lawrence was 
interested in comparing the lethal effect 
of neutron rays upon living cells with 
the effect of x-rays upon similar cells. 
Further he was interested in finding out 
if there might be a different effect upon 
cancer cells than upon normal tissue 
cells 

Lawrence and his ciillahorators found 
that neutrons were 5 tunes as effective 
as x-rays m killing the cancer cells of 
mammary carcinoma of mice. In nor- 
mal tissue cells of mice the lethal power 
of neutrons was only 3 8 times as great 
as that of x-rays This difference be- 
tween the effectiveness on cancer cells 
and upon normal tissue cells has en- 
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couraged Lawrence to continue experi- 
ments along this line. 

Conservative Treatment of Cancer 
of the Breast^ ^ 

In an address delivered to the Ameri- 
can Surgical Association the well-known 
British surgeon Geoffrey Keynes dis- 
cussed the reasons for some of the poor 
results obtained in treating cancer of 
the breast. He concluded as follows: 

"The foregoing account of a clinical 
investigation, which has now extended 
over 14 years, seems to me to show that 
the treatment of carcinoma of the breast 
may justifiably be made much more con- 
servative than it usually is, provided that 
the necessary facilities for irradiation are 
available Statistics appear to demon- 
strate that a definite improvement can 
be obtained m the most favorable group 
of patients by judicious use of interstitial 
radium alone, or of radium combined 
with very conservative surgery. The 
rapid improvement in x-ray technic now 
taking place suggests that x-rays may 
perhaps be used as an alternative to 
radium according to circumstances The 
treatment here advocated is, however, 
conservative rather than purely radio- 
logical and details of the technic will 
no doubt undergo further modification 
The general trend of surgery in the 
treatment of cancer is away from the 
very extensive operations formerly in 
vogue, and I believe that this ma\ be 
found to be true of the future treatment 
of cancer of the breast My own results 
with conservative methods encourage me 
to proceed in that belief ” 

Combined operation and irradiation is 
the method of treatment advocated by 
the majority of radiologists and postu- 
lates thorough radical mastectomy fol- 
lowed by irradiation adequate to destroy 
all cancer cells m the bed of the tumor 
and surrounding tissues Many radiolo- 
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TABLE I 

Recent Comparative Statistics from the Same Clinics 



Operation Alone, 
Percentage Living 

5 Year‘s 

Operation and Irradiation, 
Percentage Living 

5 Years 

Author 

No of 
Patients 

Stage 

2 

All 

Patients 

Operated 

On 

No ot 
Patients 

Stage 

2 

All 

Patients 

Operated 

On 

Siemens, W.: Strahlentherapie 
47 627 (Aug. 9) 1933 . 

Harrington* 

Gentil, Francisco, and Guedes, 
Bernard: Arq d pat. 2 122,1928 
Adair 

Hintze 

Portmann . 

Ganz, Ernst: Strahlentherapie 
57:413-414, 1936 

104 

604 

42 

656 

85 

3599 

33 6 

24 3 

20.6 

20 6 

35 0 

30 5 

35 6 

31 2 

188 

1447 

83 

183 

99 

118 

53.2 

28 8 

42 5 
23.0 

40.6 

53.0 

46 0 

40 0 


It can be seen that the end results were improved by postoperative irradiation, as com- 
pared with operation alone, from 11 4 to 73 7 per cent for all cases and from IS to 58 3 per 
cent for carcinoma m stage 2, according to different authors. 

♦Operations were done at the Ma>o Clinic, but postoperative irradiation mostly by radiologists 
throughout the country The irradiation, therefore, is not likely to have been on as high a plane 
as the operation (Courtesy, J A. M A , Feb 19, 1938 ) 


gists confine their postoperative irradia- 
tion to the field of operation and axillary 
and supraclavicular regions Other 
radiologists gi\e proph} lactic irradiation 
to the lungs, mediastiniini and vertebral 
cnlunin 

A (jiiiisett follows radical niastec- 
u>m\ In surface mould radium to the 
a\illa, radium needle implantation in the 
internal mammary hmph drainage re- 
gion, and x-rays by a protracted divided 
dosage teclmic to the tumor bed, supra- 
daMcular fossa, thorax and spinal 
column 

The \alue of irradiation in the treat- 
ment of carcinoma of the breast^^ can 
be incontrovertibly demonstrated by the 
It stilts obtained with recurrent carci- 
noma, in \\hich there can be no question 
as to the diagnosis or as to the ultimate 
outcome if the patient is untreated. The 
authors have treated 491 patients with 
postoperative recurrence. Of those who 
had local recurrence, 39.7 per cent were 
well 5 years. Of those wdio had axillary 


or supraclavicular recurrence, 23.3 per 
cent were well 5 years Of those with 
distant metastases, 5.1 per cent were 
symptom free in 5 years, and 18 5 per 
cent uf all the patients with recurrence 
and metastasis, regardless of the loca- 
tion, were alne and symptom free m 5 
years 

Theoretical and Biologic Evidence 

Favoring Preoperative Irradiation 

It IS well known that the grade of 
malignancy has much to do with the 
prognosis following operation for carci- 
noma of the breast. The grade of malig- 
nancy can be determined only by micro- 
scopic examination of the whole breast 
after removal. Often a carcinoma ap- 
parently of Grades 1 or 2 will be found 
on careful examination to contain some 
of the more malignant cells of Grades 3 
and 4 While Grades 3 and 4 lead to 
early and extensive metastases, it is also 
true that they are more sensitive to radi- 
ation than are Grades 1 and 2 
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TABLE II 

Recent Comparative Statistics from Various Clinics as Collected from the Literature 


1 

1 

Author 

Operation Alone, 
Percentage Living 

5 Years 

Operation and Irradiation, 
Percentage Living 

5 Years 

No of 
Patients 

j 

Stage ! 
2 

All 

Patients 

Operated 

On 

No of ' 
Patients 

Stage 

2 

All 

Patients 

Operated 

On 

Lane-Claypon, Janet E Report 
on the Late Results of Opera- 
tion for Cancer of the Breast, 
London, His Majesty’s Stat 
Off , 1928 . . . 

Hutchinson 

Dawson and Tod 

Hintze 

2000 

5615 

4952 

24.7 

25 0 

28 1 

34 3 

28 4 

i 

1785 

2822 

1 

; 41.0 

40.9 

44 4 

37 9 


This group represents cross section statistics collected by \arious authors from large 
clinics in various parts of the world. Even this collection shows a gam of approximately 
25 per cent in the results of postoperative irradiation and operation as compared with opera- 
tion alone. (Courtesy, Journal American Medical Assoc, Feb 19, 1938.) 


Harrington of the Mayo Clinic has 
reported that in a large series of cases 
91 4 per cent of the group having in- 
vasion of the lymph nodes had cancer 
of Grades 3 and 4 These highly malig- 
nant cells are rendered less malignant by 
even moderate dosage of x-rays. The 
authors use 900 r delivered to the tumor. 
Such partially devitalized cells should be 
less liable to survive implantation as 
emboli through the blood stream or 
lymph stream during the manipulations 
of surgical removal of the breast. The 
devitalizing effect on the more malig- 
nant cancer cells surely occurs immedi- 
ately, even though it cannot be demon- 
strated microscopically Therefore, there 
IS no advantage from this standpoint in 
prolonging the interval before operation 
The preoperative treatment recommended 
by the authors can usually be given in 
about 2 weeks so the patient can be op- 
erated on in the third week There is 
therefore no great delay in the operation. 
The irradiation moreover does not in- 
terfere with the technical procedures 
during the operation 


Biological experiments by Murphy and 
Russ and Scott indicate that, in addi- 
tion to the effect of irradiation on the 
malignant cells, there is an effect on 
normal tissue which is detrimental to 
implantation of carcinoma. Russ and 
Scott utilized rats in their experiments. 
They exposed to irradiation 2 opposite 
quadrants of the outer two-thirds of a 
circle of skin, protecting the central 
area of the circle and the other 2 quad- 
rants They then implanted malignant 
disease in the unexposed center In all 
instances the tumor tissue grew by pref- 
erence into the unirradiated areas This 
effect was evident even when as little 
as 50 per cent of an erythema dose wd^s 
used and was also effectual when the 
irradiation was given se\eral da\s be- 
fore the implantation 

Theoretical and Biological Consider- 
ations for Postoperative Irradiation 

Local postoperative treatment is in- 
tended : (1) To destroy any malignant 
cells that may have been transplanted 
during operation; (2) to destroy any 
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microscopic remnant of cancerous tis- 
sue which the surgeon may have missed, 
and (3) to render the normal tissue 
more resistant to cancerous growth 
Definite evidence of implantation is 
furnished by the rare observance of stitch 
hole recurrences. Other more frequent 
implantations probably occur under the 
skin flap The authors believe that rem- 
nants of cancerous tissue are rendered 
more malignant and also more radio- 
sensitive by the congestion following the 
traumatism of the operation. Statistics 
are presented to show improvement when 
postoperative irradiation is employed. 

The authors affirm that, to get the best 
eflfect, the postoperative treatment should 
be started as soon as the patient's gen- 
eral condition and circumstances will 
permit, usuall} within 10 days or 2 
weeks, even though the wound is not 
entirely healed The postoperative ir- 
radiation does not interfere with the 
healing of the wound 

Ovarian Sterilization as a Preopera- 
tive or a Postoperative Prophylactic 
Measure 

It Is well kiKJWUi that cancer of the 
breast is more malignant m young women 
Mso, it grows more rapidly during 
]>iegnaiu.\ l^xjienments on animals in- 
ditate that the ovarian hormones stimu- 
late the jirocliiction of cancer of the 
manimar} glands in animals that have 
an\ susceptibility On these grounds 
the authors recommend the ovarian steril- 
ization of all women who have carcinoma 
of the breast if they are still in the 
menstrual time of life Some wTiters 
ha\e recommended ovarian sterilization 
of (dder women also but other good au- 
thorities believe such treatment can ha\e 
no value after the menopause 

Technic — The authors discuss the 
technic used by other workers and de- 
scribe their own 


''Short preoperative treatment is used 
wdien the cancer is still clearly in an 
operable stage but is no longer confined 
to the breast. The object is to devitalize 
the more malignant type of cells with 
moderate dosage without causing undue 
delay or interference with the operation 
itself. Ordinarily we aim to finish this 
preoperative treatment in approximately 
2 w^eeks and to give approximately 900 r 
through each side of the breast and 
through the axillary and supraclavicular 
region. The cross-fire value of this will 
equal approximately 900 r in the dis- 
eased area For all this treatment we 
utilize 200 kv , 50 cm distance and 0 5 
mm of copper filtration For portals we 
utilize the space from the parasternal 
line to the nipple line, turning the pa- 
tient on the side and irradiating tan- 
gentially, so that the rays will include 
the chest wall but not penetrate the 
lungs. A similar tangential dose is given 
through the mammary^ area externally, 
extending from the midaxillary line to 
the nipple line, also tangentially, avoid- 
ing penetration of the lung but including 
the chest wall An axillar} portal occu- 
pies the space between the posterior and 
the anterior axillary folds, and the rays 
are directed upw^ard and inward so as 
to irradiate the axilla, the coracoid or 
mfraclavicular region and the deeper 
jiortions of the supraclavicular area; tan- 
gential rays are again utilized and the 
chest walls and the upper mediavStinum 
includecl A portal is then utilized, in- 
cluding the supraclavicular region and 
the coracoid region, and the rays carried 
from the lower border of the axillary 
fold upward and inward to the sterno- 
clavicular junction , in stouter persons, a 
similar portal is utilized through the 
posterior axillary field, the same general 
principles being earned out. This should 
give a rather even distribution of ir- 
radiation and should give approximately 
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an erythema dose value into all of these 
tissues. This amount of irradiation is 
intended to be supplemented by post- 
operative irradiation '' 

Technic of Postoperative Irradia- 
tion — “We generally begin postoperative 
treatment through a portal occupying 
the supraclavicular and coracoid region, 
outlined approximately similar to the one 
utilized in the preoperative treatment, 
and for a second portal of entry we usu- 
ally use the posterior axilla, with the arm 
thrown! over to the opposite shoulder 
and the rays directed into the axilla, into 
the deeper part of the supraclavicular 
region and tow^ard the upper part of the 
mediastinum Generally the arm cannot 
be abducted sufficiently to get a portal 
of entry into the axilla itself after the 
operation As a third field we utilize a 
large area extending from the lower 
border of the coracoid and supraclavicu- 
lar portal to the level of the epigastrium 
and extending from the right border of 
the sternum to the left anterior axillary 
fold Because of the large area involved, 
because of the lung and the heart under- 
neath and because irradiation of this 
area is ajit to give rise to radiation sick- 
ness. we give relatively smaller doses 
oxer this field 

“We utilize for postoperative treatment 
over this ]iortal the so-called low voltage 
technic, using 135 kv , 2 mm of alumi- 
num filtration and 50 cm distance Gen- 
erallv we can give only about 200 or 
300 r m each ajiplication, sometimes 
less, blit we aim to deliver into this 
area a total of aj^proximately 1800 to 
2400 r, counting both preoperative and 
postoperative treatment The treatment 
IS given according to the ^saturation 
technic,’ and we should not exceed a 
full erythema dose at any time. We aim 
to deliver into the axilla, coracoid and 
supraclavicular region approximately 
1800 to 2400 r This will bring about 


a definite erythema, but we have not 
found that it interferes wfith the healing 
of the w^ound or the convalescence of 
the patient. We believe that treatment 
should begin about 2 weeks after opera- 
tion, while the congestion is present and 
while any cells that have been implanted 
or transferred are not yet completely 
adopted to the tissues of the host and 
while the cancer cell is more radiosensi- 
tive than it would be at a later date.'’ 

Results o£ Treatment— It is difficult 
to estimate the results of treatment be- 
cause of the difficulties m classification. 
Until some institution can have a large 
group of patients carefully studied and 
classified before operation, operated on 
by a standard technic, by equally skillful 
surgeons and then treated by equally 
skillful radiologists with a standard tech- 
nic, and then wait until 5 or 10 years 
to estimate results, it will be difficult to 
draw^ conclusions not open to criticism. 

“The average number of persons with 
carcinoma in Stage 2 who survived when 
treated by operation alone, for a group 
of the best surgical clinics, is 28 per 
cent, while the general average for post- 
operative irradiation is 40 per cent Our 
results with postoperative irradiation of 
carcinoma in Stage 2 show^ 52 per cent, 
and w^hen the cases m wffiich preopera- 
tive irradiation was used are added it 
IS 57 per cent.” 

Operable Cancer of the Breast 
Treated by a Combination of Pre- 
operative Irradiation and Radical 
Mastectomy i"' 

Study of Tissue Dosage and Radi- 
ation Effect — Soon after the beginning 
of this w^'ork it became evident to the 
authors that there is a wide variation in 
the radiation response of breast tumors 
of apparently the same clinical type. At 
operation it was noted in a few cases 
that although the tumor had completely 
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disappeared clinically, fully viable can- 
cer cells were identified microscopically 
in the region of the former tumor, espe- 
cially in the axillary tissues. 

The data are tabulated to show the 
relationship between radiation eflEect and 
tissue dosage and are then summarized 
as follows : 

“A series of 201 cases of primary 
operable mammary cancer were subjected 
to preoperative irradiation of varying 
amounts. One hundred and thirty -eight 
cases were treated by the 200 kv. x-rays, 
and 63 cases were treated by the 4 Gm. 
radium element pack After approxi- 
mately 8 to 10 weeks following comple- 
tion of the preoperative irradiation a 
radical mastectomy was performed. The 
tissues were then subjected to meticulous 
pathological study. 

“Before treatment was initiated, care- 
ful measurements had been made re- 
lating to the exact tumor size, thick- 
ness, depth, and position in the breast. 
With all the physical factors of radiation 
treatment at hand, a study was then 
made, correlating the tumor dose 
( T. E D ) with the resultant radiation 
effect in the tumor 

“Differing radiation eftects are grouped 
according to a scale of microscopic 
changes In both the senes treated with 
.x-ra\s and that treated In the radium 
pack, certain fticts are apparent 

“1 The clinical impression as to the 
residual tumor can he fairlv w'ell rehed 
on (71 per cent for x-ray cases and 75 
per cent for radium pack cases i to ex- 
press the radiation effect obtained 

“2. The larger the minimum tissue 
dose delivered to the tumor, the more 
likely is a profound radiation effect to 
be obtained. 

“3. It is necessary to deliver by x-rays 
at least 6 threshold skin doses within 3 
weeks, and with radium almost 3 thresh- 
old doses within 6 days to the deepest 


portion of the tumor, if the maximum 
radiation effects are to be obtained in 
70 per cent and 56 per cent, respectively. 

“4. There is a definite relationship 
between the size of the tumor mass and 
the radiation effect obtained. 

“5. The chance of obtaining a high 
radiation effect decreases as the size of 
the tumor increases 

“6. Since tumors vary enormously in 
size, as w^ell as in the amount of over- 
lying tissue, it IS evident that from the 
same beam of irradiation, very different 
doses may be delivered to the most deep- 
lying tumor cells The inadequacy of 
expressing radiation dosage as a certain 
number of roentgens, or of milligram- 
hours per port, is evident. 

“7. The age of the patient and the 
differences in interval between comple- 
tion of irradiation and operation had 
no apparent influence on the radiation 
effect observed in the tumor in this series 
of cases.” 

Postoperative Roentgen Therapy in 
Cancer of the Breast^ ® 

111 this series the author has complete 
ilata on 119 patients followed for 5 >ears, 
relative to the first site of recurrence, 
following operation for cancer of the 
breast It is of special interest that re- 
eurience in the axillary region was con- 
fined to the cases in which the pcctoralis 
minor had been left in place. It is stated 
that e\eu with the most meticulous and 
thorough .surgery the incidence of local 
recurrence without roentgenotherapy will 
remain around 30 per cent 


Sites of First Recurrence in 

119 cases 

Local 

46 

Other Breast 

7 

Supraclavicular 

6 

Chest . 

27 

Abdomen 

14 

Osseous 

. . 19 


119 


119 
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Conservative radiologists believe that 
postoperative irradiation has some value 
in the treatment of cancer of the breast. 
Statistics of series of cases showing the 
percentage of S-year cures must of neces- 
sity deal with the roentgenotherapy of 
several years ago. The present attitude 
of the radiologist is that the therapy of 
that period is archaic. We are told that 
the present treatment of 3 to 4 weeks 
of fractional doses with a summation of 
7000 to 8000 r is the only proper method. 
To a surgeon, it seems to indicate a 
lack of faith on the part of the radiol- 
ogists in the results that were obtained 
5 or 6 years ago. Yet, at that time they 
were most enthusiastic. It had 1 unfor- 
tunate effect upon many surgeons, mak- 
ing them content with inadequate sur- 
gery because they thought that irradiation 
would prevent further trouble 

At present, irradiation is given at the 
most to the breast area and the regional 
nodes A few also irradiate the medi- 
astinum. But even if the conclusions of 
the most enthusiastic roentgenologists 
are accepted and treatment is instituted 
lioth before and after surgery, or con- 
fined solely to irradiation, what are we 
to do regarding the treatment of cancer 
that apjiears elsewhere ^ It will be noted, 
in the series of 1 19 cases in which the 
first site of recurrence was reported, 
that over one-half of recurrences were 
found outside the field of irradiation 
Shall we suggest in the future that more 
fields be irradiated. Shall we include 
the lungs, the other breast, the verte- 
brae, the pelvis, the abdomen^ Such a 
course presents many serious difficulties 
Is it possible or feasible^ Or should w’e 
rest content with local surgery and 
roentgenotherapy ? 

The author presents statistics from his 
own work and from several other well- 
known hospitals and then dra\\s the fol- 
lowing conclusions ; 


“We believe that the Halsted type of 
operation is indicated except in the mat- 
ter of skin removal. We have been 
content to remove a minimum width of 
5 inches of skin in early cases with small 
tumors, to be followed by the wide sub- 
cutaneous dissection as advocated by 
Sampson Handley. Except in small 
breasts, we are usually able to effect a 
plastic closure of the skin. When the 
tumor is large, more skin must be re- 
moved followed by immediate Thiersch 
skin grafting. Our percentage of local 
recurrence is high, but no higher than 
those given in the reports from Johns 
Hopkins Hospital, where the typical 
Halsted Operation is performed. 

“In cases with known sites of re- 
currence, in which the Halsted-Handley 
operation had been performed, there 
were no axillary recurrences. In 69 cases 
with known sites of recurrence, in which 
the pectoralis minor was allowed to re- 
main, there were 6 local axillary recur- 
rences. 

“Surgery gives a 5-year prognosis of 
freedom from recurrence that varies with 
the age of the patient, the type of can- 
cer, and the stage of the disease. 

“In our cases without axillary metas- 
tasis, roentgenotherapy has unquestion- 
ably given a 10 per cent increase in the 
prognosis of S-year freedom from disease. 

“It is true that this report is a dis- 
appointment to us, in that our percentage 
results are not as good as those reported 
by the writer in 1927 We had hoped 
to show' improvement with the added 
routine use of the roentgenotherapy then 
m vogue Our only possible explanation 
may be that our pathologic diagnostic 
abilit} IS better, and that our cases are 
more carefully studied and followed up. 

“In the hope of improvement, during 
the past 3 years, we have changed our 
method to the fractional dose treatment. 
With this improved method, it is hoped 
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that the incidence of local recurrences 
may be reduced and their appearance 
delayed. Still a real problem is that of 
regional and distant metastases that are 
present at the time of operation, al- 
though unrecognized. An encouraging 
approach to this has been made in the 
sterilization of the patient. I am inclined 
to doubt the advisability of treating other 
endocrine glands ’’ 


BENIGN HYPERTROPHY 
OF THE PROSTATE 

Radium and Roentgen Irradia- 
tion^" — Prostatic hypertrophy does not 
predispose to cancer. It is dangerous 
solely because it leads to obstruction to 
urinary flow with subsequent effects on 
the urinary bladder and kidneys The 
differentiation between prostatic hyper- 
trophy and cancer taxes the skill of a 
trained urologist The radiologist should 
not treat these cases unless he has the 
co-operation of a comjieteut urologist 

In treating prostatic hypertrophy, the 
author has used teleradmm thera])y in 
dosages yar\ing from 10 Cm -hr through 
1 perineal portal to 60 Cm -hr through 3 
])ortals In the cases treated m this man- 
ner, 50 per cent had s}mptomatic relief 
vMtli reduction m size of tumor, reduction 
m residual urine and inqirovement m 
functional lenal tests The beneficial ef- 
fects of the treatment ma\ last for only 
a few \ eai ^ Some patients required only 
ci small amount of treatment wdiile other 
patients required extensive treatment in 
order to show' improvement 

GANGER OF THE PROSTATE 

In treating cancer of the prostate, the 
author has employed much larger dosages 
than he used m simple hypertrophy. A 
teleradmm apparatus at 7.5 to 10 cm 


distance delivered, through multiple por- 
tals, a total of 100 to 300 Gm.-hr. spread 
out over a period of 2 weeks to 3 months. 
In some cases radium was employed by 
intravesical, mtrarectal or interstitial im- 
plantation. In other cases, x-ray therapy 
was given in addition 

Conclusions — 1. Improvement m ab- 
solute cure percentages m the future 
will depend on discovering and treating 
the disease in its incipiency and early 
stages 

2. Prostatic cancers vary greatly in 
their sensitivity to radiation and in their 
degree of malignancy. 

3 Intravesical and mtrarectal treat- 
ments are, from the physical standpoint 
of dosage, inadequate when employed 
alone, and limit the use of better methods 
when combined with them. This is par- 
ticularly true from the viewpoint of pal- 
liation Even wnth objective improve- 
ments, symptomatically the patients are 
often more uncomfortable. 

4 Cross firing with radium at a dis- 
tance, or, as we now feel is equally as 
good, with roentgen rays, is the most 
valuable palliative method at our disposal 
and may actuall} lirmg about cure in a 
few of the cases beyond any jxissibility 
of operative treatment. 

5 Radium implantations should be 
reserved for use in cases presenting a 
possibility of cure Tins excludes the 
metastatic cases and the huge growths 

6. In all cases where either operation 
of implantation is considered, such pro- 
cedure should be preceded by an adequate 
irradiation, such as is now^ used in mam- 
mary cancer, and it should be considered 
as a postoperative and postmiplantation 
procedure in some cases 

7 Obstruction, necessitating catheteri- 
zation, and not promptly relieved by ir- 
radiation, should be treated by electro- 
surgical resection as a preliminary to 
further irradiation 
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8. Metastatic cases should be treated, 
as marked palliation can often be secured, 
relief of pain being the outstanding 
feature 


PALLIATION OF GANGER 
IN GYNEGOLOGY18 

The cancer specialist reports his so- 
called “5 and 10 year cures/' whether 
accomplished by destructive surgery or 
by the use of physical agents, but says 
little about the patient’s discomfort, dis- 
figuration, or obnoxious condition follow- 
ing attempted cure. The literature of 
cancer treatment contains relatively little 
about the use of proper judgment as to 
when not to treat cancer patients Lee 
has shown that in advanced cancer of the 
breast the curve of life for treated pa- 
tients is almost identical with Daland’s 
curve of life for patients not receiving 
treatment The urge to do something for 
the patient expends itself too often in 
merely doing something to her. 

From the record it is evident that, m 
spite of pleas for early diagnosis, the 
niaj'onty of patients jiresenting them- 
sel'ves to cancer institutions have ad- 
\anced disease. The treatment of ad- 
\anced cancer is purely the palliative 
attenijit to give relief from symptoms. 
1'lie s>ni])toms recjuiring palliative relief 
are the cardinal symptoms of cancer 
Pain, hemorrahge and obnoxious dis- 
charge All are late symptoms and mean 
advancement of the disease 

Pain 

Pam IS caused by direct involvement 
of sensory nerves or by pressure on them 
In a lesser degree it may be discomfort 
from the bulk or weight of a tumor with 
resultant embarrassment of respiration, 
or urinary or intestinal functions Pallia- 
tive relief of pressure discomfort may be 
achieved by the removal of bulk, as m 
vulvar or ov^anan tumors, or by frequent 


psracentesis ioi ascites. Many drugs 
give temporary relief for cancer pain, but 
all require substitutions in a relatively 
short time. Compounds of salicylates 
seem to be the most satisfactory m the 
first stages of pain As these become 
inadequate, codeine, starting with small 
doses, is the most valuable narcotic. The 
use of morphine in the early stages of 
cancer pain is one of the mistakes most 
often encountered. Patients rapidly ac- 
quire a tolerance for large doses until 
very soon even huge doses fail to give 
relief. Morphine should be reserved for 
the last few weeks of the terminal stage. 
The present-day substitutes for morphine 
have the same faults and m most in- 
stances fail to equal the efficiency of 
morphine. Alcohol injections, chor- 
dotomy, and hypogastric sympathec- 
tomy, with their admitted limitations, all 
have their place in the relief of terminal 
pain. 

Hemorrhage 

Hemorrhage, always a manifestation 
of friability of tissue and blood vessel 
involvement, can often be controlled by 
physical agents such as the actual cau- 
tery Irradiation also has its place in 
the control of hemorrhage F’atients with 
low hemoglobin or red cell count should 
be transfused repeatedly, as anemic pa- 
tients tolerate poorly either irradiation or 
jiostcautery slough. The low blood vol- 
ume of cachectic patients often gives a 
misleading red blood cell count 

Obnoxious Discharge 

Obnoxious discharge, evidence of necro- 
sis of tissue and invasion of lymphatics, 
requires relief The sloughing, fungating, 
bulky tumors of the vulva and cervix can 
be greatly reduced with the cautery The 
lesions can be cleaned to an astonishing 
degree by the use of pressure sprays of 
Dakin’s solution, peroxide, or sodium 
perborate. External irradiation by 
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the divided dose method in cases of car- 
cinoma of the cervix removes much of 
the infected sloughing lesion. After this 
it is much easier to apply radium. Some 
patients considered hopeless obtain pal- 
liative relief by the external irradiation 
alone. 

Pyometra 

Pyometra is most commonly found 
with carcinoma of the corpus, but also 
occurs in carcinoma of the cervix espe- 
cially in advanced cases More than one- 
third (39 per cent) of patients with 
pyometra have retroverted uteri and the 
condition is probably the result of the 
uterine postural state Probably an earlier 
correction of the retroversion would favor 
less palliation m the later stages 

Fistulae 

The author ha'^ publushecP'^ a review 
of 2(S52 cases of carcinoma of the cervix, 
treated at Memorial Hospital between 
1916 and 1932 He showed that vaginal 
fistula is pnmaril} a manifestation of ad- 
\aiicement of the disease, for its incidence 
v\as twice as higli in untreated cases as 
in irradiated cases Infection w'as found 
to be an important factor in fistula forma- 
tion <ind the cleaning up of infected le- 
sions b} preliminary external x-ray 
tlieiap) should help to pre\ent formation 
of \aginal hstulae Untreated patients 
with \aginal fistulae should be rejected 
as too far advanced for beneficial therap) 
Any therapy will only add to their dis- 
comfort The repair of any fistula ap- 
]jeanng after radiation therapy should 
not be attempted until the patient has 
remained free from disease for 5 years 


PRIMARY AND RECURRENT 
CARCINOMA OF THE 
UTERINE CERVIX20 

Treatment with Interstitial Radia- 
tion — The authors state that the treat- 


ment of cancer of the cervix should not 
be given in a routine manner, as no single 
method is suitable for all individuals 
They recommend starting the treatment 
by means of external radiation for the 
purpose of reducing infection so that the 
local reaction to subsequent radium ther- 
apy will be lessened. An initial treatment 
by x-rays also facilitates radium treat- 
ment by causing reduction in the size of 
the lesion. 

In the treatment of carcinoma of the 
cervix It IS essential that a large dose be 
given to the parametrium without over- 
radiating normal structures in other re- 
gions A 6-field technic (2 on the ante- 
rior surface, 2 on the posterior, and 1 on 
each lateral aspect of the pelvis) was 
found to deliver the greatest amount of 
radiation to the parametrium without too 
great a percentage of the total dose fall- 
ing upon the bladder and rectum. 

There is general agreement that an 
intrauterine tandem containing radium 
will not control neoplasms located more 
than 3 or 4 cm from the cervical canal. 
X’^arious mtravagmal applicators have 
been devised to increase the radius of 
effect of radium 

The distribution of radiation for dif- 
ferent methods of applying radium to the 
ceiwix has been shown diagrammatically 
In the author in a previous publication 
These diagrams showed that radium 
alone is inadequate for most ])atients 
They show’' also that a greater mimber 
of sources of radium distributed more 
widely throughout the uterus and \agma 
wall, for specified doses, increase the 
minimum amount of radiation reaching 
the tumor, and decrease the risk of over- 
radiatmg some regions It is obvious that 
normal structures must be protected from 
doses that will result in permanent dam- 
age, but it should be noted also that the 
minimum dose is even more important 
than the maximum amount of radiation 
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delivered to a given volume of tissue. If 
the dose reaching some parts of the 
tumor is less than the amount required 
for producing a lethal effect upon the 
disease, that portion of the tumor will 
recover from the temporary effect of the 
treatment and then continue to grow. 

The most logical means of distributing 
a greater number of sources of radium 
more widely throughout the tumor-bear- 
ing area is by means of interstitial radia- 
tion such as needles, seeds, etc. Several 
authors both here and abroad have re- 
ported the use of interstitial radiation. 
Many gynecologists have been reluctant 
to try it because of the fear of introduc- 
ing infection into the tumor by the inser- 
tion of needles and seeds. Pitts and 
Waterman have reported their results in 
a large senes of cases and did not find 
that infection or other complications 
were frequent following interstitial im- 
plantations. In most patients, radium 
alone is inadequate for delivering a lethal 
dose to the entire tumor-bearing region. 
External radiation is essential in the 
attempt to treat adequately the disease 
located in the outlying tumor-bearing 
areas, and in the deep lymphatics 

There is evidence that for specified 
methods of treatment control of the dis- 
ease m carcinoma of the cervix requires 
a minimum of from 6 to 8 threshold 
doses Frazell showed, by calculating 
tumor doses m relation to 5-year sur- 
vivals, that relativel} few patients were 
cured when some portions of the tumor 
received less than 3 threshold doses The 
percentage of survivals was found to 
increase among patients who had received 
greater amounts of radiation 

The author has prepared charts for 
various strengths and lengths of radium 
applicators, laid out on celluloid (old 
x-ray film). These charts, in the form of 
circles, show to what distances from the 
various radium applicators 1 and 2 thresh- 


old doses will be delivered. Similar cir- 
cular charts show the distances from 
larger radium applicators, used in intra- 
uterine treatments, at which 1, 4 and 7 
threshold doses will be delivered at 1000 
mg -hr. and 3000 mg.-hr. The author 
explains the use of these charts for quick 
estimation of the distribution of radium 
required for proper treatment of various 
sized tumors. He then shows roentgeno- 
grams of the radium applicators in posi- 
tion during the treatment of cases, the 
distribution of applicators having been 
worked out by the author's method. 

The author’s charts or isodose curves 
have proved to be useful aids in teaching 
the principles of interstitial radiation. 
They present a fairly rapid method for 
determining the amounts of radiation re- 
quired for delivering a predetermined 
tissue dose considered adequate for a 
given lesion. Furthermore, use of the 
charts necessitates a careful planning of 
radiation that insures individualization of 
treatment. 

Survey of Treatment and Results 
in 1491 Cases*-^^ — Radium therapy has 
been employed at the Mayo Clinic in the 
treatment of carcinoma of the uterine 
cervix for the past 22 years, and toda} 
ranks as one of the most effective meth- 
ods of treating this dread disease 

The importance of suitable classifica- 
tion of the lesions cannot be overesti- 
mated From the standpoint of radium 
therap} , the extent of the malignant proc- 
ess when the patient presents herself for 
treatment sliould be the guiding factor 
in such a classification Careful vaginal 
and rectal bimanual abdominal palpation 
with the patient in the dorsal position on 
a standard oififice examining table, and 
inspection of the vaginal cavity using 
some type of direct light and a Sims 
speculum with the patient in the knee- 
chest position, are the most satisfactor\ 
procedures to facilitate diagnosis and to 
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TABLE III 

Carcinoma of Uterine Cervix (1915-1929) Classification According to Type of Lesion and 

Stage of Involvement 



Stage 



Type of Lesion 

I 

II 

III 

IV 

Patients 

Percentage 

Early 

13 




13 

09 

Borderline 


85 



85 

5 7 

Inoperable 



825 

156 

981 

65 8 

Modified 

4 

28 

297 

83 

412 

27 6 

Total 

17 

113 

1122 

239 

1491 

100 

Per cent 

1 1 

7 6 

75.3 

16 0 



(Courtesy, American Journal of Roentgenology, July, 1938 ) 


determine the extent of involvement. To 
determine the presence of metastatic le- 
sions, the inguinal and supraclavicular 
I\ mph nodes should be carefully palpated 
The most valuable single laboratory pro- 
cedure IS roentgenographic examination 
of the thorax for evidence of metastasis 
to the lungs. In the presence of severe 
pain, and especially if the involvement 
tends to cripple the jiatient, a roentgeno- 
gram of the area may reveal metastasis 
to bony structures 

The most common clinical sign of car- 
cinoma of the cer\ix is extramenstrual 
bleeding In the 13 cases wnth early 
lesions tlieie were 12 (92 3 per cent) 
with bleeding In 85 cases with border- 
line lesions there were 81 (95 3 per cent) 
with bleeding In 981 cases with inoper- 
able lesions there were 936 (95 4 per 
cent; with bleeding In the total of 1491 
cases there were 1413 (94 8 per cent) 
With bleedinj( 

(Jther tables show the number of pa- 
tients in different age groups, grade of 
malignancy and hospital mortality. 

r reatment with radium was by the 
intensive, broken-dose method, employ- 
ing in most cases the universal silver tube 
containing 50 mg. of radium sulfate 
(element) or 50 me. of radon The time 
of treatment and the interval between 


applications are very important. Further 
details regarding exact technic of treat- 
ment are given in the next paper by the 
same authors The filtration employed 
consisted of 0 5 mm. of silver and 1 0 
mm of brass The vaginal applicator 
contained an additional 2 mm of lead and 
1 cm of Para rubber. 

Treatments, with very few exceptions, 
were given with the patient in the knee- 
chest position In this way the applicator 
could be effectively placed and the results 
of previous apiihcations estimated from 
time to tune during the course of treat- 
ment, thus facilitating indn'idual therapy 
When necessary, the vaginal cavity w’as 


'lABI.K IV 

(. \KctNoM \ oi Utirinf Ckr\]\ (1915-1929) 
T\pr 01 M \i ii.N \N(. \ 



( asps 

IVi 

C ent 

Epithelioma 

880 

59 0 

Adenocarc inoma 

53 

3 5 

Carcinoma (not specified) 

550 

36 9 

Epithelioma and Adeno- 
carcinoma 

7 

0 5 

Endothelioma 

1 

0 1 

Total 

1491 

100 


(Courtesy, Amencan Journal of Roentgen- 
ology, July, 1938 ) 
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TABLE V 

Carcinoma of Uterine Cervix (1915-1929) Grade of Malignancy 



Grade 

Not 

Graded 



Type of Lesion 

1 

2 

3 

4 

Patients 

Per Cent 

Early . 



7 

1 

5 

13 

0.9 

Borderline 


9 

27 

18 

31 

85 

5.7 

Inoperable 

4 

95 

303 

246 

333 

981 

65.8 

Modified 

1 

31 

70 

71 

239 

412 ' 

27.6 

Total 

5 

135 

407 

336 

608 

1491 

100 

Per Cent . . 

0.3 

9 1 

27.3 

22 5 

40.8 



Per Cent of Graded Cases 

160 

84.0 





(.Courtesy, American Journal of Roentgenology, July, 1938 ) 


carefully cleansed and other measures 
were employed to combat the usual sec- 
ondary infection Normal tissue was pro- 
tected through accurate placement of the 
applicator and vaginal packing to main- 
tain the applicator m position and to keep 
the adjacent vaginal walls away from the 
center of treatment As a rule all patients 
received supplemental roentgen irradia- 
tion, with rays generated at 200 kv , fol- 
lowing the course of radium therapy. 

Patients with small lesions which are 
limited to the cervix or show only slight 
extension and which are adequately 
treated, show the highest percentage sur- 
\ nal rate Patients with moderately large 
or extensn e lesions have a definite chance 
of recovery, although the percentage sur- 
Mval rate is definitely lower 

Summary and Conclusions — \^'e 
feel that tlie intensive brokeii-dose method 
of lYidium therapy, folluw'ed b\ a course 
of roentgen treatment after thorough 
study and planning of each individual 
case, oflfers the best results in this un- 
fortunate group of cases In this large 
series, extending over a period of 15 
years, although the great majority of pa- 
tients (91 per cent) were in an advanced 
stage of the disease, of the entire number 
26.8 per cent lived 5 or more years, ap- 
parently well following treatment. The 
possibilities of this form of treatment for 


early and borderline lesions can be appre- 
ciated when it is noted that 692 per 
cent of patients with lesions in Stage 1 
were well at the end of 5 years. 

This form of treatment, of course, re- 
quires considerable individual care and 
experience; it also requires co-operation 
between patient and physician. The 
proper handling of emergencies as they 
arise during a course of treatment is an 
important factor. That there is little risk 
m the treatment is attested by the fact 
that the hospital death rate for the entire 
series was only 1 per cent, the mortality 
occurring in the group with advanced 
lesions. There were no deaths at all dur- 
ing treatment m the early or borderline 
groups 


RADIOSENSITIVITY OF 
MALIGNANT NEOPLASMS OF 
THE UTERINE CERVIXES 

Carcinoma of the uterine cervix is 
1 adiosensitive The lesion was one of the 
first to be found susceptible of being 
destroyed by radium and roentgen rays 
The radiosensitivity of carcinoma of the 
cervix is relative and is dependent on 
various factors Some of these factors 
can be evaluated. Ewing said' “The 
general condition of the patient deter- 
mines the result of radiation, regardless 
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of nearly all other factors. In fresh sub- 
jects in good general health, without 
anemia or cachexia, the results of radia- 
tion are usually prompt and definite, 
whereas in anemic and cachectic subjects 
with poor circulation, tumors may fail 
entirely to respond.” 


tion can be determined by frequent ob- 
servations during the course of treatment. 
The duration of this response can be 
determined by the number of 3-year or 
5-year cures in a group of cases. The 
data presented in this paper were ob- 
tained from the daily experience of the 




Ulcerating 

y _ 1 Epithelioma (crater*) infiltratingf 
Ifcr i vaginal structures and beyond 



Zone £ 


The first ^5 cm of the uterine 
cerviy involved by ulcer (crater) 


® Zones 


The second 2 3 cm of the 
uterine cervix 


# Zone 3 


The second 2 5 cm of uterine 
cervix 



Zone 4- The Uterine fundus 



Zone 4- The uterine fundus 


20 Treatment of {a) medullary type, and (b) infilti.itmg tyjie of uterine cartinonia 
l-'atient in knee-chest position and applicator in place (Bowing & Fricke J A. M A , Nt)\ 1*^, 
1^38 ) 


Some of these factors can be recog- 
nized grossly while others are recognized 
microscopically. The former lend them- 
selves rather well to recognition and dis- 
cussion while the latter may be studied 
only by examination of material which 
IS removed at operation or for biopsy, 
and by post-mortem examination of speci- 
mens by skilled pathologists. 

The capacity of a given malignant 
lesion of the cervix to respond to irradia- 


aulhors and from the 3-year results ob- 
tained in a group of 1491 cases in which 
treatment was given m the years 1915 to 
1929, inclusive 

As a rule, the diagnosis can be made 
from the chief complaint, history, biman- 
ual pelvic examination and inspection of 
the vaginal cavity, preferably with the 
patient in the knee-chest position 

In the early years covered by this re- 
port, biopsy was done in a limited mini- 



RADIOLOGY 


1077 


ber of cases but in the latter years it was 
done as a routine. 

Malignant neoplasms of the uterine 
cervix consist chiefly of squamous cell 
epitheliomas, which have a do minan t 
tendency toward the higher grades of 
malignancy. The remaining small group 


Stage 1 — Primary lesion limited to 
cervix. 

Stage 2 — Primary lesion has extended 
beyond the original site but the uterus 
is movable. 

Stage 3 — Primary lesion has extended 
farther than Stage 2 ; uterus is movable. 



All Zones 


ipsy 

^1 Microscopic 
diagnosis 
2 Grading 


Medullary type 

Radon tube placed 
in center of cervical 
mass 

Tune 14hr3(each) 

Ulcer type 

j«.j Radon tube in 
jni lead jacket and 
[OJ placed in crater 
Time Idbrs (each) 


Radon tube 
placed in 
firsts S cm 
of cervical 
Canal 

Time I4hrs(each) 


Radon tube 
placed in 
second 23 cm 
of cervical 
canal 

Time 14brs(eQct) 


Tandem Radon 50 me 
applicator tube 
placed placed in 
in uterine vaginal 
cavity applicator 
Time24hra Time 14*br5 


(each) i 
I Transverse j 
vaginal face j 
of cervix I 
2.Rt fornix j 
3;Lt fornix 


Follow up 
Re e X ammati on 

At 5 month intevals for 1 styear 
At 6 month intevals for 2nd year 
Every year thereafter 


Roentgen -ray 
treatments 
Factors 
Kv 200 
Distance 50 cm 
Ma 15 
Filtrati on 

0 75 mm Cu 

1 0mm A1 
Time 

28-30 min 
650 -h. (air) 

4 to 6 large 
pelvic fields 


50 me tube 
Length 3 5 cm 
Diatneten 4- 5 mm 
j 0 5 mm silve-p 
1 0 mm brass 


100 me tandem tube 
Length 4-0 cm 
Dmmcter 4-5 mm 

r 1 , 0 5 mm silver 

all , 

1 0 mm brass 


50 me. tube Vaginal applicator I 




I Lead lackrt 


Leci.d jacket for 50 me 
tube 

Length 2 8 cm 
Dii-wmeten 1 1 cm 

V/aH 2 mm 


Fig 21 — Schedule of radium treatment for the a\erage stage 3 m\olvement in a case of 
carcinoma nf tlie uterine cer\ix Each of the Arabic numerals across the top of the drawing 
indicates the end ot 1 w'eek of treatment The vertical line which is intercepted by each Arabic 
nunietal, and eveiv other similar vertical line, indicates the end of 1 day The wavy line which 
descends from left to right indicates the decreasing infiltration and the general impro\ement ot 
the patient’s condition as treatment progresses Directions for a complete treatment can be ob- 
tained by reading the chait from left to right (Bowung & Fricke J A M A , No\ 19, l^^S ) 


IS made up oi adenocarcinomas and a few 
mixed lesions which contain both of these 
malignant cellular elements 

From the standpoint of radium ther- 
apy, it is important to classify the lesions 
according to the extent of the primary 
and secondary involvement The follow- 
ing classification has proved satisfactory • 


Stage 4 — “Frozen pelvis” with exten- 
sive pelvic involvement and probable 
local and distant metastases. 

The term “modified” is used to de- 
scribe the stage of involvement in cases 
in which some type of therapeutic proce- 
dure had been employed before the pa- 
tient came for radium therapy 
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TABLE VI 

Results According to the Type of Radium Treatment Employed 


Classification of 

Radium Treatment 

Patients 

Treated 

Patients 

Traced 

Patients Who Lived 3 or 

More Years After Treatment 

Number 

Per Cent ot Those 
Who Were Traced 

Complete 

604 

565 

299 

52 9 

Limited . 

807 

739 

158 

21.4 

Abandoned 

39 

33 

10 

20 3 

Total 

1450* 

1337 

467 

34 9 


♦This does not include 41 cases in which roentgen therapy was used alone (C(»urtesy, Jour- 
nal American Medical Assoc , Nov 19, 1938 ) 


The technic used by the authors in the 
treatment of carcinoma of the cervix by 
means of radium is called the intensive, 
multiple or broken-skin-dose technic. The 
treatment factors, amount of radium, fil- 
tration and distance, were constant, 
while the interval between applica- 
tions and the time of apjilication were 
\aried to meet the needs of each individ- 
ual patient. Nearly all patients were 
placed in the knee-chest position in order 
to permit careful inspection and the in- 
troduction of applicators without trauma 
Inter\als between treatments are neces- 
sarj m order to determine the radiosensi- 
initv of the treated lesion In cases m 
which such complications as tumor necro- 
sis^ local cellulitis, ulceration of the vagi- 
nal walls indicative of potential fistulas, 
or pyometntis are present the intervals 
])ermit measures to be taken to combat 
these complications 

Further details of technic are shown 
m Figs 20 and 21 

The outline of treatment is suitable 
for the average patient with a Stage 3 
involvement. 

The radium therapy was followed by a 
course of high voltage (200 kv ) roent- 
gen therapy m 1450 cases out of the total 
of 1491 cases. In the remaining 41 cases 
roentgen therapy w^as the only treatment 
used 


If radium treatment was carried out 
according to the above outline, it was 
classed as ‘‘complete.'' If owing to the 
extent of local or pelvic involvement only 
part of the treatment could be earned 
out according to the outline it w'^as classed 
as “limited." If it became necessary to 
stop treatment before completion of the 
outlined course, it was classed as “aban- 
doned " Table I shows that 52 9 per 
cent of patients receiving a “complete" 
course of treatment lived 3 years, 214 
per cent of patients receiving “limited" 
treatment lived 3 years, 30 3 per cent of 
jiatients whi^se treatment w^as “aban- 
doned" lived 3 >eais 
This result is all the more significant 
because m more than 90 per cent of the 
1491 cases the involvement was extensive 
enough to be classed in Stage 3 and Stage 
4, as shown in Table \ II, 

The authors have not presented data 
to confirm their statements regarding the 
immediate results following radium ther- 
apy They state, howevTr, that all treated 
patients were benefited, vaginal bleeding 
stopped and in many cases the relief of 
pam was prompt. The degree and dura- 
tion of this improvement depended upon 
the extent of malignant involvement and 
the adequacy with which radium therapy 
was applied. 
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TABLE VII 

Results of Treatment of Carcinoma of the Uterine Cervix with Irramation Alone, 

Based on Stage of Lesion 


Stage of Lesion 

Patients 

Patients 

Patients Who Lived 3 or 

More Years After Treatment 

Treated 

Traced 

Number 

Per Cent of Those 
Who Were Traced 

Stage 1 

13 

13 

13 

92.3 

Stage 2 . 

85 

81 

57 

70,4 

Stage 3 

825 

760 

292 

38.4 

Stage 4 

156 

142 1 

18 

12.7 

Modified Stage 1 

4 

4 i 

4 

100.0 

Modified Stage 2 

28 

26 

18 

69.2 

Modified Stage 3 

297 

271 

68 

25.1 

Modified Stage 4 

83 

74 

4 

5 4 

Total 

1491 

1371 

(91.9%) 

473 

34.5 


(Courtesy, Journal American Medical Assoc, Nov. 19, 1938 ) 


TABLE VIII 

Results of Radiation Therapy According to S-Year Periods in Which Treatment Was 

Given 


5 -Year Period m Which 
Treatment Was Given 

Patients 

Treated 

Patients 

Traced 

Patients Who Lived 3 or 

More Years After Treatment 

Number 

Per Cent ot Those 
Who Were Traced 

1915 to 1919, inclusive 

288 

264 

38 

14 4 

1920 to 1924, inclusive 

556 

522 

185 

35 4 

1925 to 1929, inclusive 

647 

585 

250 

42 7 

Total 

1491 

1371 

473 

34 5 



(91 9%l 




(Courtesy, Journal American Medical Assoc, N(>\ 19, 1938 ) 


The authors have analjzed their re- 
sults according to grade of malignancy 
and also to the age of the patients Their 
figures show that the young patient vith 
malignant disease has a poorer prognosis 
than does an older patient. 

Table VIII shows how the results im- 
proved when heavier treatment was given 
m later years The patients treated early 
m the period 1915 to 1919 received only 
a limited radium treatment of about 2000 
mg.-hr This was supplemented by low 
voltage roentgen therapy While the 
initial results were favorable, there was 


recurrence of activit} after several 
months. The initial treatment was re- 
peated with palliative results Man> pa- 
tients received several senes of treat- 
ments 

A careful renew of these cases encour- 
aged the authors but it was exident that 
the technic w^as deficient as it did not 
provide proper distribution of the thera- 
peutic ra} s of radium and the initial dose 
w^as too small The dosage w^as then in- 
creased and after 1920 far better results 
were obtained, as may be noted by inspec- 
tion of Table \T1I 
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At the present time an initial com- 
plete treatment is repeated only in rare 
cases. In such cases the repetition may 
produce relief that will last for years. 

Dr. Henry L. Schmitz, of Chicago, 
discussed the paper as follows : 

^^The paper of Drs. Bowing and Fricke 
concerns the prognosis and course of the 
disease m relation to the extent of the 
growth and the general constitutional 
condition The study of the clinical ex- 
tent of the growth called by the writers 
Stages 1, 2, 3 and 4 either modified or 
unmodified, would be facilitated if the 
clinics would agree on the same defini- 
tions for each stage. It would then be 
possible to evaluate the end results of the 
various forms of treatment of carcinoma 
of the cervix. The widest differences 
are found in the definitions of clinical 
Groups 1, 2 and 3 The difference be- 
tween clinical Group 1 and clinical Group 

2 cases is mobility of the uterus. It is 
normal m the former if one attaches a 
forceps to the uterus and it can be dis- 
placed down to the entrance of the vagina 
without causing the patient any distress 
In clinical Group 2 the uterus is limited 
in mobility, though movable, and it can- 
not be displaced downward unless one 
uses du apjircciable pull Limited niobil- 
itv nia\ lie due to either an extension of 
the carcinoma or an inflammatory re- 
action m the jicncervical tissues It is 
clear that a patient with an inflammatory 
loss of mobility of tissues will do better 
than one with a carcinomatous invasion 
of the paracervicum The clinical Group 

3 case is characterized by an invasion of 
either one or both parametria yet mobil- 
it\ of the entire mass is still present. 
There should be made a distinction be- 
tween fixation and limited mobility of the 
tumor. As soon as the carcinoma be- 
comes fixed, a clinical Group 4 carcinoma 
is present. Presence of local or distant 
metastases, or invasion of adjacent organs 


as bladder, vagina or rectum in the ab- 
sence of fixation, also stamp such as 
cancer as belonging to clinical Group 4. 
Such a clinical grouping of the extent of 
the growth is very important for the se- 
lection of the indicated form of treat- 
ment and for the study of the good end 
results. I do not wish to add to these 
definitions, as the proper grouping alone 
will enable one to select the treatment 
and to prognosticate the results ” 


INOPERABLE COLLUM 
CARCINOMA 

Results Obtained in Radiation 
Treatment-'^ — In his report from Buda- 
pest, de Buben has confined himself to 
inoperable carcinoma of the cervix. Many 
of the cases of cervical carcinoma are 
found to be so far advanced that opera- 
tion cannot be considered and radiation 
IS the only hope left for relief In fact, m 
a very small percentage of cases a cure 
has been effected by radiation even m 
cases that were far advanced. 

C'arcmoma of the cervix is character- 
ized by the swuftness with which it in- 
vades the neighboring tissues, bladder, 
rectum, ureter and parametrium Winter 
stated that carcinoma of the cervix reaches 
the limit of operability m 4 to 6 w'ceks, 
whereas carcinoma of the body of the 
uterus remains in an operable condition 
for months. 

The signs and symptoms for carcinoma 
of the cervix are blood-tinged discharge, 
hemorrhages, and pain. Pain occurs in 
the later stages rather than m the early 
stages. Many patients ignore the early 
signs, blood-tmged discharge and hem- 
orrhage, and apply for treatment only 
when the pain becomes severe. Pain usu- 
ally signifies that the cancerous growth 
has extended into the surrounding tis- 
sues, especially the parametrium. Thus 
the cancer is in many cases inoperable 
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when the patienit first seek medical 
advice. 

The greatest obstacle to successful 
irradiation of the uterine cervix is the 
fact that the normal structures in this 
region are sensitive to radiation. Radium 
IS employed for local treatment but its 
dosage must be kept low enough to avoid 
serious injury to the bladder and rectum. 
X-rays must, therefore, be used for sup- 
plementary treatment to destroy the ma- 
lignant cells which have spread beyond 
the immediate neighborhood of the cervi- 
cal canal 

Local treatment includes radium placed 
m both cervical canal and vagina. If the 
cervical canal is obstructed by the neo- 
plasm an applicator must not be forced 
into the canal Treatment should be 
given with radium placed in the vagina 
and then after an interval of 3 or 4 weeks 
there may occur enough shrinkage of the 
cancerous tissues to allow an easy intro- 
duction of an applicator into the cervical 
canal for further treatment 

1 n using radium in the vaginal vault, a 
heavy filter, 1 to 2 mm of platinum or 
equivalent, should be employed so as to 
cut down as far as possible the injurious 
effect on normal tissues, especially the 
bladder and rectum. Even with this 
heavy filtration radium tubes should be 
at least 1 cm away from the bladder and 
rectum This is accomplished by using 
cork containers and ring pessaries made 
of rubber 

In using radium in the cervical canal, 
the filtration should be 1 mm. of platinum 
or its equivalent The applicators should 
be sterile to reduce the possibility of in- 
fecting the canal. 

The author gives the radium treatment 
first in the vaginal vault with 2 applica- 
tors of 25 mg. each with primary filtra- 
tion of silver-brass-lead equivalent to 1.5 
mm of platinum These tubes are left 
in place 24 to 48 hours, making a dos- 


age of 1200 to 2400 mg. -hr. A radium 
applicator, with 1 mm of platinum filtra- 
tion, is then introduced into the cervical 
canal and left in place long enough to 
make the total radium dosage 4000 to 
6000 mg -hr. Treatments are repeated 
after several weeks, varying according to 
the needs of the individual patients 

To supplement the radium therapy, 
de Buben uses x-rays delivered through 
3 to 6 fields. Three treatments with a 
total of 1500 r. per field are given His 
technical factors are • Valve tube rectifi- 
cation, 190 kv., 5 ma., 0.5 mm. Zn plus 
0.5 mm. A1 filtration, distance 30 cm. 

After irradiation, the progress of the 
patients is followed by examinations 
every 6 weeks, later every 3 months and 
still later every 6 months. 

Injuries to the bladder seldom follow 
radium treatment and even when edema 
of the base of the bladder does occur it 
does not last long. Complaints of injury 
to the rectum are somewhat more com- 
mon Even average doses of radium may 
cause tenesmus, which may be severe 
enough to affect the general condition of 
the patient 

Fistula formation is another of the 
rare sequelae w’hich sometimes occur 
even with the very best technic which our 
present knowledge allows. 

The author reports the results of the 
treatment between 1919 and 1929 of 
702 cases of inoperable cancer of the 
cervix Of these, 658 cases were in 
Group 3 and 44 cases w'ere in Group 4 
Group 3 includes an inoperable condition 
where the uterus is fixed and the carci- 
noma has invaded the neighboring tis- 
sues. Group 4 is comprised of highly 
advanced and hopeless cases 

According to Forssell, the absence of 
symptoms for 1 year after the completion 
of treatment shows a palliative effect 
directly resulting from radiation therapy 
This he calls primary healing 
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In the author's series of 702 cases of 
inoperable carcinoma of the cervix there 
were 305 cases (43.1 per cent) of pri- 
mary healing. The symptoms were ab- 
sent for 


1 year .... 

155 cases 

2 years 

68 cases 

3 years 

23 cases 

4 years 

21 cases 

5 years 

14 cases 

6 years 

9 cases 

7 years 

6 cases 

8 years 

3 cases 

9 years 

. 1 case 

10 years . . 

1 case 

1 1 years 

, . 2 cases 

12 years . . 

2 cases 


Of the 44 hopeless cases belong to 
Group 4 there were 18 cases which lived 
for 1 year as a result of some degree of 
temporary benefit from the radiation 
therapy, 

CANCER OF THE UTERUS^^ 

Costolow has had extensive experience 
111 treating cancer of the uterus. Years 
ago lie learned that his results improved 
w hen he used larger doses of x-rays and 
ladium With radium it proved to be 
advantageous to increase the filtration 
so as to cut down the injurious effect on 
1 1 sMies imniediatelv sum lunding the 
ladium applicators His present method 
is given is his own words 

‘Since 1933 m our jiresent technic, a 
voltage of around a half million is used 
with the Launtseri t\])e tube — distance 
52 cm , filter 0 6 mm lead (equivalent 12 
mm or Yj inch copper), effective wave 
length, 0 05'’ Angstrom; half value layer, 
0 5 mm. lead, m aluminum, half value, 
23 mm aluminum , depth dose, 53 per 
cent at 10 cm. (in paraffin). Treatment 
rate is 15 r per minute Four or 6 
pelvic portals are used; 2, 15 by 15 cm. 
portals anteriorly over the pelvis; 2, 15 
by 15 portals posteriorly, and 2 laterally, 
if 6 portals are used Daily, 2 portals 


receive 150 r units (measured in air) ; 
total dosage of from 1600 to 2000 r is 
given each portal. This produces a defi- 
nite erythema with desquamation. Diar- 
rhea is complained of in many cases but 
usually soon disappears if the daily dos- 
age is decreased. In some cases 300 r 
is given daily, alternating the 4 or 6 
portals. With safety, from 10,000 to 
12,000 r units may be given over a 
period of from 5 to 6 weeks. The plan 
of this treatment should be individualized 
considerably according to the size of the 
patients and their ability to withstand the 
irradiation. 

“The primary growth is markedly 
influenced by the x-ray series. Often, 
a cauliflower primary growth of a high 
degree of malignancy will completely 
disappear after such a series. 

“Following the x-ray series, radium 
applications are commenced immediately, 
a divided series of vaginal and intrauterine 
applications being given In the vaginal 
application, 2 mm of gold and 1 mm 
of aluminum filter is used, and in the 
intrauterine application, 1 nim of gold 
and 1 mm of aluminum is used Pre- 
viously, we apjdied a vaginal dosage of 
from 1200 to 1400 mg -hr and an intra- 
uterine dosage of from 900 to 1200 
mg -hr This was rej^cated in 1 week 
and again in 2 wrecks Since the super- 
voltage x-ray has been used, we have 
reduced the vaginal vault dosage, but 
have not eliminated it Usually, how'- 
ever, most of the radium dosage is given 
intrauterine. With 1 mm. gold filter, a 
dosage of from 4000 to 6000 mg -hr. 
may be given This dosage is divided 
into 1- and 2-week intervals Many 
cases which have had the full radium 
dosage have not shown any bad effects 
following this heavy irradiation. The 
fact that the radium follows immediately 
after the x-ray series is probably the 
important factor in preventing unduly 
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delayed reactions, because the tissues in 
the vaginal vault and cervix have not 
had time to develop fibrosis and inter- 
ference with the local circulation, which 
occurs from 4 to 6 weeks following in- 
tensive irradiation. 

''Certainly, the intrauterine radium 
can do no harm to the bladder or rec- 
tum, as distance and filtration prevent 
much irradiation outside of the walls of 
the uterus. We believe the radium dos- 
age absolutely essential in order to give 
sufficient irradiation to the uterine canal 
and cervical glands '' 


TOXIC GOITER 

Value of Irradiation^^ — Pfahler and 
Vastine in 1930 reported their results 
following the irradiation treatment of 
235 cases of exophthalmic goiter There 
were 6-year cures in 58 per cent of the 
patients The criteria of cure were; the 
absence of toxic symptoms, absence of 
Msilile thyroid enlargement, absence of 
lecogmzable myocardial change, and 
diminution in exophthalmos Besides the 
])atients listed as 6-year cures there 
were 28 jier cent markedly benefited 
and able to resume their occupations 
with some restriction of activit} The 
])ercentage of cures w’as no higher in the 
mild cases than in the more severe 
cases The sooner after the onset of 
sunptonis the treatment was liegun the 
lietter the results 

In a senes of 92 jiatients with toxic 
adenoma treated In irradiation Pfahler 
obtained either a cure or marked im- 
provement in 91 per cent He found 
that the enlargement in exophthalmic 
goiter most often disappeared completely 
following irradiation, but it usually was 
the last symptom to disappear. Adeno- 
matous goiter was reduced m size but 
did not disappear completely 


In a later report Pfahler’s technic 
was the following: 130 kv. peak, 5 ma,, 
8 min. at 30 cm. distance, filtered 
through a combination filter of copper 
and aluminum equal to 6 mm. of alum- 
inum. This gave 40 per cent of an 
erythema dose for the equipment used 
Two anterior and 2 posterior fields, each 
about 5 by 15 cm. to include both the 
thyroid and thymus glands, were em- 
ployed. It was necessary to protect the 
larnyx and the remainder of the body. 
Pfahler gave the series of 4 doses in 
succession m 1 day, repeating in 3 
weeks and then in 4 weeks. Therapy was 
discontinued as soon as the basal metab- 
olism was reduced to plus 15. The 
average number of treatments in which 
a senes of 4 fields was given in 1 day 
was 6 1 for the cured cases , 5.7 for the 
improved cases; and 3.7 for the unim- 
proved. Pfhaler believes that the results 
obtained by irradiation w^ere equal to 
those obtained by surgery, with less 
shock and risk to the patient and with 
out the danger of hypothyroidism and 
tetany Pfahler concludes as follows * 
"Not surgery, nor irradiation, nor 
medication can be depended upon to cure 
all cases and no 1 method is so much 
superior that wt can recommend it to 
the exclusion of the other 2 Our rec- 
ords show almost exactl\ as mam cases 
referred by us to surgeons as were re- 
ferred to us after surgery had failed. It 
IS the general opinion of radiologusts 
that all cases which are not seriously 
involved by mechanical pressure, or so 
acute as to make dela\ of 1 month 
dangerous, should be treated by irradia- 
tion Irradiation and e\ery valuable 
method of medication can certainly be 
employed to advantage. If there is no 
definite improvement after 2 or 3 
months, surgery can still be used The 
delay which always precedes operation 
can be used to advantage m this man- 
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ner. When irradiation fails, surgery can 
still be used ; when surgery fails, irradia- 
tion can be used Medication and the 
advice of the internist are of value in 
all cases, but there will remain a small 
number in which we all will fail/’ 
Harris reported the results of 7% 
years’ observation of cases of toxic goi- 
ter irradiated at the University of Penn- 
sylvania. During the first part of the 
period, the technic consisted of 135 kv. 
peak, 5 mm. aluminum filtration, 4 min., 
through 4 by 4 inch portals to 4 dif- 
ferent areas over the gland. Approxi- 
mately 125 r were given in this manner 
and a series was given at 3-week inter- 
vals. Later the dosage was increased to 
250 r, which were given to the gland 
through 1 large portal with 135 kv. peak 
(mechanical rectification) 5 ma., and 30 
cm distance. The output with these fac- 
tors was 27 r per minute; half- value 
layer 0 42 mm, copper, and effective 
wave length 0.23 A. The portal was 12 
by 15 cm. and included the anterior 
thyroid area and the cervical sympa- 
thetics with protection to the larynx. 
An alternate technic employing higher 
voltage when low \oltage had been m- 
effectu’e w\is used occasionally. This 
was 105 kv peak (\alve tube rectifica- 
tion), 15 nia , 0 5 mm. copper plus 1 
mm aluminum filtration, and 50 cm 
distance These factors produced an out- 
put of 40 r per minute, half-value layer, 
0 88 mm copper and effective wwe 
length of 0 17 A A dosage of 200 r 
measured in air, was given every other 
day until 3 treatments had been given. 
This total of 600 r constituted a series. 
The basal metabolic rate was determined 
m 1 month and further therapy depended 
upon the findings. Many of the patients 
reported by Hams received 2 series of 
radium therapy and 10 series of x-ray 
therapy. Radium therapy was applied 
in dosages of 1000 mg -hr to each of 2 


lateral areas to constitute a series. The 
radium pack was at a distance of 4 cm. 
and the filtration was 2 mm. of plat- 
inum or equivalent. One month was 
allowed to elapse before additional treat- 
ment was given. 

Harris favors treating the following 
types of cases: (1) Postoperative re- 
currences; (2) those with mild to mod- 
erate degrees of hyperthyroidism in 
which the predominating symptoms is 
nervousness and in which there are no 
evidences of visceral damage, those as- 
sociated wuth little or no loss in weight, 
and those wuth slight to moderate thy- 
roid enlargement and in w^hich the goiter 
is not hard to nodular, (3) those of 
children with toxic symptoms are treated, 
except those with nodular goiters, (4) 
those of patients who are poor operative 
risks and to whom the irradiation is 
given as a preoperatue procedure, and 
(5) those in wduch the patients refuse 
surgerv 

The autliurs reported their work in 
1926 and now report upon an additional 
senes of 154 patients with toxic goiter 
Of these, 70 1 per cent showed clinical 
impruvement and reduction in metabolic 
rate, the remainder were unchanged. 
The authors gave 200 r at each treat- 
ment wuth the factors 125 kv peak, 5 
ma , 10 minutes, 16-mch distance, and 
6 mm. aluminum liltiatioii, efifective 
wave kngth 0 25 A Three portals 
were used, 1 anterior including the 
thymus area, and 2 lateral areas One 
portal w^as treated each day for 3 suc- 
cessive da) s In cases that proved re- 
fractory it was found to be useful to 
vary the technic by increasing the volt- 
age to 200 kv. with 0 5 mm copper and 
1 mm. aluminum. The effective wave 
length with these factors is 0.15 A 

It is important to individualize the 
treatment of each case, observing the 
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clinical course and making frequent basal 
metabolism determinations. 

On the basis of their experience the 
authors do not favor radiation treatment 
ol children. Neither do they favor ra- 
diation of goiters which produce mechan- 
ical destructive effects on neighboring 
structures or of goiters with cystic 
changes. Male patients and elderly pa- 
tients with increased metabolism do not 
respond well to radiation. 

Hospitalization preceding, during and 
for a few days after the initial series, is 
desirable though not imperative Lugol’s 
solution should be discontinued 2 weeks 
preceding irradiation, because it con- 
fuses the results of irradiation. It is 
found that 220 r is an adequate dosage 
to any 1 area in any 1 series. The value 
of altering the technic arises from the 
fact that there may be only an isolated 
portion of the thyroid gland which re- 
quires suppression of its activity. This 
portion may be uninfluenced by radiation 
with one technic, but influenced with 
another. 
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SURGERY OF THE 
SYMPATHETIC NERVOUS SYSTEM 

Bv Paul G 


ESSENTIAL HYPERTENSION 
Surgical Treatment — The surgical 
treatment of essential hypertension con- 
tinues to be a subject of great interest 
to both the internist and the surgeon, and 
conflicting reports continue to emanate 
regarding the efficacy of the treatment. 
A great deal of experimental work has 


Flothow, M D 

been done which might indicate that the 
operative treatment is not based on firm 
physiologic bases However, this experi- 
mental work has been done on animals, 
making reliable conclusions impossible 
because undoubtedly the psychogenic and 
emotional factors which play so great a 
part m human essential hypertension can- 
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not be duplicated in them, and the type 
of hypertension cannot be duplicated. 
For these reasons we do not feel that 
the results of this experimental work 
should be accepted as applicable to the 
study of essential hypertension in human 
beings. 

Allen and Adson^ have answered many 
of the objections to extensive sympa- 
thectomy for essential hypertension. 

Leriche^ has discussed the subject of 
essential hypertension, and feels that the 
most effective method of treatment is 
splanchnic resection on one side, and 
hemisection of the adrenal on the 
other. This is not in accord with the 
opinion of the majority who do this type 
of work 

While It is undoubtedly true that a 
large percentage of patients who have 
been subjected to operative procedures 
do not exhibit a permanent decrease in 
blood pressure, it is also true that ap- 
proximately an equal percentage do have 
excellent results that arc apparently per- 
manent 

Too frequently opinions as to the value 
of this treatment are based upon the 
observation of those cases which might 
he classed as failures by reason of the 
fact that their blood pressures are not 
niatenalh lowered Those of us doing 
this work, how^cwer, cannot be convinced 
that It IS not of value, since w^e have 
all had experience wath cases in wdnch 
the results ha\e been excellent 

In all of the Reviewer’s cases it has 
been almost invariably true that the pa- 
tients have been clinically and sympto- 
matically markedly improved regardless 
of the effect on blood pressure readings 
Me has come to the conclusion that the 
results of the operation cannot be meas- 
ured by manometric blood pressure de- 
terminations, and that many cases, which 
for purposes of statistics are classified as 
fair or poor results, should not be so 


classified. He feels that the operation 
produces results upon factors in the un- 
derlying causes and the associated effects 
of hypertension which we have no means 
of measuring. 

One case may be cited as an example 
of such effects. A man, age 32, who had 
been discharged from the navy because 
of hypertension and the fact that he was 
suflfering from severe headaches, short- 
ness of breath, fatigability, etc., desired 
operation All of the preoperative diag- 
nostic tests indicated that his should be 
an unfavorable result, and he was ad- 
vised against the operation. He insisted 
upon it, however, and offered himself as 
an experimental case. Before he left the 
hospital his blood pressure was 260/160, 
which was exactly the same as his pre- 
operative levels. Four months later this 
man came in stating that he felt as well 
as he ever had in his life, and asked for 
a letter to the navy recommending rein- 
statement. Fie said that he could do as 
good a day’s work as he had ever done, 
and that he had no complaints or symp- 
toms His blood pressure was still 260/ 
160 His eyegrounds, which had showed 
hemorrhages before, were entirely clear, 
and in every way except for his blood 
pressure readings he was perfectly well 

One thing seems quite certain ; namely, 
that even though postoperative pressure 
may approximate preoperative pressures, 
the extreme pinnacles of pressure that 
had occurred before have been eradicated, 
as well as many or all of the subjective 
symptoms of the disease 

Since there is no other type of treat- 
ment which offers results in any way 
comparable to that of the surgical treat- 
ment, the work should certainly be con- 
tinued and, perhaps as time goes on, 
definite criteria may be evolved for more 
accurate selection of cases so- that failures 
will become less and less frequent. 
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MULTIPLE SCLEROSIS 

Surgical Treatment — In the past 
year numerous articles have appeared on 
multiple sclerosis, particularly in the 
English literature. Koch and de Savitsch^ 
report 15 cases upon which they had 
operated, and 10 of them had been done 
from 6 to 14 months before the report. 
They state that practically every patient 
responded favorably to cervicodorsal 
sympathectomy, and that in most of 
them there was a marked degree of im- 
provement. All were in an advanced 
stage of the disease. Two deaths were 
reported: 1 due to embolism, and 1 as 
a result of hemorrhage following a slip- 
ping of the ligature from the thyrocervi- 
cal trunk. 

The Reviewer^ has reported, in a 
somewhat similar vein, 20 cases of mul- 
tiple sclerosis. These cases were operated 
several years ago, and sufficient time has 
now elapsed to permit rather definite 
conclusions. It is his opinion that in the 
majority of cases the favorable results 
seen soon after operation are not per- 
manent The percentage that have a per- 
manent improvement as a result of oper- 
ation will probably not exceed 40 per 
cent. In a few cases the results have 
been sO' startling that the failures are 
bearable One thing he feels is true is 
that in a great majority of cases the rate 
of progression has been very materially 
reduced. Although there is no marked 
degree of improvement, it seems quite 
definite that the condition remains at a 
standstill rather than following the typ- 
ically progressive course. Anyone doing 
this operation must be willing to accept 
what the patients feel is a failure in a 
large percentage of cases 


ANGINA PECTORIS 
Surgical Treatment — Berard^ re- 
views the various surgical methods of 


treating angina pectoris, and comes to 
the conclusion that resection of the 
stellate ganglion, or resection of the 
stellate ganglion plus the upper thoracic 
ganglia, is the most eflfective operative 
procedure. He feels that paravertebral 
alcohol injection is effective in 90 to 
100 per cent of cases, but that it is more 
dangerous than simple novocain of the 
stellate ganglion, which is usually eflfec- 
tive for weeks or months, and can be 
repeated as often as necessary. He sets 
forth the experimental bases which have 
proved that the work on the sympathetic 
nerves in angina pectoris is physiolog- 
ically sound both as to the question of 
pain relief and as to improvement of 
coronary blood supply 

Flothow^ also reviews the various 
methods of treating angina pectoris, and 
concludes that cervicodorsal sympa- 
thectomy is the method of choice in 
younger patients without demonstrable 
coronary disease, and that paravertebral 
alcohol injection should be chosen in 
elderly individuals with coronary in- 
volvement 

It seems that the question of treatment 
of angina pectoris has been greatly neg- 
lected as it is one field m which surgery 
or injection of the sympathetic nerves 
has proved markedly successful. 


EXOPHTHALMIC GOITER 

Surgical Treatment — • A surgical 
clinic by Professor Jaboulay'^ is of the 
greatest interest He feels that in some 
way the cervical sympathetic nerves 
influence the secretory activity of the 
thyroid gland Section of the cer\ical 
sympathetics relieves the exophthalmos 
He feels that cervical sympathectomy 
IS a rational procedure in the treatment 
of exophthalmic goiter, and makes the 
flat statement, ‘The method of choice in 
the treatment of Basedow’s disease is, 
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and must be, section of the cervical sym- 
pathetics.” He states : “We do not know 
exactly what Basedow’s disease is, but 1 
fact seems to be certain, namely, that the 
cervical sympathetic is the natural and 
habitual intermediary between the causal 
element (whether the cause be in the 
nervous centers, in a gland, or in the 
nerve itself) and the peripheral organs, 
the eye, the heart and the thyroid body, 
whose physical modifications or functions 
permit the clinician who has observed 
them to substantiate the disease in ques- 
tion. This intermediary being eliminated, 
the cause is incapable of producing the 
peripheral symptoms unless a new inter- 
mediary be produced ” He reports that 
sympathectomy has given satisfactory 
and permanent therapeutic results in all 
of his cases. 

He states . “It must be concluded that 
Basedow 's disease represents the picture 
of an intense excitation of the cervical 
svmpathetic nerves ” He reports a num- 
ber of cases, particularly of recurrent 
exophthalmic goiter after thyroidectomy, 
cured by cervical s}'mpathectomy, and 
strongly emphasized the fact that they 
bare been cured He states further that 
all cases of exophthalmic goiter that he 
has operated upon by cervical sympa- 
thectomy have been markedly improved, 
but that the indication par excellence is 
the case of exophthalmic goiter sans 
goiter, and that all of these cases are 
cured He is very enthusiastic about the 
results m all cases, but most m the cases 
of exophthalmic goiter without enlarge- 
ment of the thyroid gland He empha- 
sizes the fact, furthermore, that it is abso- 
lutel> essential that the condition be not 
a neurosis since in neurotics the opera- 
tion is of no value He is convinced after 
an experience of operating on 11 cases 
that sympathectomy is the procedure of 
choice in exophthalmic goiter, especially 
where there is no enlargement of the 


thyroid, and states that if a goiter does 
appear afterward, it can be removed very 
safely, as all of the dangerous effects 
upon the heart and nervous system have 
been entirely eliminated by the cervical 
sympathectomy. 

It is well to note that this is an opinion 
of Jaboulay’s based upon work done in 
the late nineties and early twentieth cen- 
tury. It is given at this time to call the 
attention of the reader to the fact that an 
old master was thinking constructively 
many years ago. What he says is well 
worth reading and well worth consider- 
ing, since there is no question that his 
statement that the symptoms of exoph- 
thalmic goiter are those which represent 
an intense excitation of the cervical sym- 
pathetics is entirely true. It is not amiss 
at this time to reintroduce this subject 
perhaps as a basis for further work, since 
it is quite generally admitted that the 
operation for removal of a portion or of 
most of the thyroid gland is but an inter- 
mediary step between the actual cause 
of the disease and its effects rather than 
an attack upon the primary etiologic 
factors 


ABDOMINAL PAIN 
Surgical Treatment — Diez® reports 
a new operation for the relief of abdom- 
inal pain He resects both the splanchnic 
and the upper 3 lumbar nerves bilater- 
ally, and states that this operation sup- 
presses all pain except that of the pelvic- 
viscera According to Diez, this opera- 
tion is indicated in any incurable abdom- 
inal disease causing intractable pain, but 
it IS especially indicated in cases of 
incurable cancer. Leriche and Fontaine 
also report cases of intractable pcnn re- 
lieved by section of the splanchnic 
nerves. The Reviewer has had a per- 
sonal experience in this type of case. A 
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number of years ago he had a patient 
suffering from an inoperable carcinoma 
of the pancreas. This man had a palpable 
abdominal.mass which had been explored 
and the condition found inoperable. He 
was suffering intense abdominal pain, 
requiring the continued use of large doses 
of narcotics. On the basis of the physiol- 
ogy of abdominal pain, which will be 
discussed later, the Reviewer injected 
the celiac and splanchnic area bilaterally 
with novocain. Following this injection 
there was complete relief of pain and the 
exquisite tenderness to palpation present 
before injection had disappeared. By 
reason of this result, alcohol was in- 
jected, and this man lived several years 
completely relieved of pain and entirely 
without the use of narcotics. 

If our anatomic and physiologic con- 
cepts are true, any pain originating 
within a viscus or an abdominal organ 
must reach conscious centers by way 
of the splanchnic and sympathetic nerves 
All sensation from the abdominal viscera 
must go this way unless the parietal peri- 
toneum IS involved Therefore, resection 
of the splanchnic and upper lumbar sym- 
pathetic nerves should of necessity relieve 
any pain of this type The pelvic organs, 
of course, due to the different innerva- 
tion are not included in this observation. 


PULMONARY TUBERCULOSIS 

Surgical Treatment — Gaudier^ de- 
scribes the results of resection of the 
second and third thoracic sympa- 
thetic ganglia m the treatment of pul- 
monary tuberculosis He states that the 
resection of these ganglia is followed by 
anatomic modifications in the lung which 
appear to influence the pulmonary par- 
enchyma favorably. He asserts that ex- 
perience in this type of surgery may 
extend the indications to include bron- 


chiectasis and pulmonary abscess, and 
feels that the operation aids in producing 
the desired effect of pulmonary immo- 
bilization and cicatrization. 


APOPLEXY 

Mackey and Scott^® inhltrated the 
stellate ganglion in 19 cases of apo- 
plexy with a clinical improvement in 
each case. In 1 case the improvement 
was very dramatic, and according to the 
report could not be doubted. In another 
case improvement was slight, but, they 
felt, very definite. They feel that the 
results do not justify the adoption of the 
method as a routine procedure, but that 
further study is necessary before the 
treatment either can be accepted or re- 
jected. If the treatment is used in severe 
cases and in elderly individuals, it will 
only bring the method into disrepute, 
and they state definitely that it should be 
used only in milder cases m young indi- 
viduals The ideal case is that of cerebral 
embolism in the young patient, and it 
should always be done within 24 hours, 
otherwise the benefits are negligible 

(Reviewer's Note — From their de- 
scription, it seems quite definite that the 
cases in which a good result is obtained 
are those in wFich cerebral vasospasm 
plays a major, or at least an important, 
part in the production of symptoms It 
is difficult to conceive of a real hemor- 
rhage of the lenticulostriate artery being 
benefited by any procedure directed to- 
ward the sympathetic ganglia. There is 
not much question that so-called stroke 
or apoplexy in young individuals, or 
even that classified as a mild stroke in 
older individuals, is in some cases due to 
cerebral vasospasm, and in this type of 
case the rationale of this procedure is 
based upon definite anatomic and physio- 
logic bases ) 
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CAROTID SINUS SYNDROME 

This subject is included here since the 
carotid sinus undoubtedly is largely a 
sympathetic nerve mechanism. Robin- 
sonii has studied 1000 cases of epilep- 
tics to determine what relation the epi- 
leptic seizure has to the carotid sinus. In 
only 9 of these cases did he find the caro- 
tid sinus syndrome present. The effect 
of the carotid sinus mechanism can, 
therefore, be considered as quite negligi- 
ble in the production of the convulsive 
seizure. The authors found benzedrine 
sulfate of distinct value in depressing 
the carotid sinus reflex phenomena. 

The so-called carotid sinus syndrome, 
while undoubtedly a rather rare condi- 
tion, is a most interesting one In these 
cases, most of which are undiagnosed 
for long periods of time, the most strik- 
ing feature is the fact that these people 
suddenly lose consciousness for no ap- 
parent reason These attacks of syncope, 
which occur when due to a hyperactive 
carotid sinus reflex, are easily repro- 
duced by pressure upon the bifurcation 
of the carotid artery in the neck Inter- 
esting cases have recently been reported 
by Soma Weiss^^ and Patricelli.^''^ The 
Reviewer recently operated on a patient 
in whom the diagnosis had been over- 
looked for 10 years. The patient was 
referred by an internist who had repro- li 
duced the typical attacks of syncope by j, 
pressure on the left carotid sinus The 
syncope could not be produced by pres- 
sure on the right carotid sinus. Op- 


eration with stripping of the common 
carotid and the internal and external 
carotids has to date been remarkably 
effective. The patient still feels that tlie 
unoperated side is abnormal. However, 
pressure on either carotid sinus does not 
now produce the syncope. 


POTT’S DISEASE 
WITH PARAPLEGIA 

Since Diez’s report in 1929, Jiana and 
his associates have performed 2 lumbar 
sympathectomies on cases of advanced 
Pott’s disease with paraplegia with ex- 
cellent results. They feel that the results 
are due to the increased blood supply 
which ensues following sympathectomy. 
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THYROID SURGERY 

By Moses Behrend, M.D , and Albert Behrend, M D 

Several authors have discussed some purative intrathoracic goiter Inflamma- 
of the more uncommon pathologic lesions tions affecting the thyroid gland usually 
affecting the thyroid gland. Kirshbaum take the form of simple thyroiditis which 
and Rosenblum^ report a case of sup- may follow in the wake of an upper res- 
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piratory infection. They usually resolve. 
Cases of suppurative thyroiditis are rare 
and may require surgical intervention. A 
case which the authors report was a se- 
quel of lobar pneumonia. The patient 
died suddenly 5 weeks after admission to 
the hospital, despite surgical drainage. 

Riedel’s struma and struma lympho- 
matosa are discussed m an interesting 
article by McClmtock and Wright.^ The 
authors have made an exhaustive study 
of both conditions and believe that they 
are different and distinct entities. 

RtedeVs Hashimoto's 

Sex : No difference 95 per cent women 

Age : Average age 40 Average age 49 
Duration: Average Average symptoms 16 

symptoms 7 months months 
Involvement : 

Frequently unilateral All reported bilateral 
Hypothyroidism : 26 Over 75 per cent post- 
per cent postopera- operative 
tive Degenerative ^ 

Origin Inflammatory “Resilient firmness” 

P E. . Tender and 

very hard Extreme lymphoid in- 

Histology Marked filtration of glands 

diffuse sclerosis with with some evidence 

varying number of of fibrosis. Atrophy 

persisting acini Fo- of acini 

cal accumulations of 
lymphocytes occur 

Twelve cases are presented in this re- 
view, 4 being cases of Riedel’s struma, 
4 of Hashimoto’s disease and 4 tumors 
of thyroid gland with giant cell forma- 
tion 

Wilensky and Kaufman^ report 2 
cases of an unusual tumor m the thyroid 
gland, composed of cells first described 
by Hurthle in 1894 as occurring m nor- 
mal thyroid gland tissue Since that time 
several similar tumors have been noted 
consisting of the ‘large oxyphilic para- 
follicular thyroid cells” which he de- 
scribed. There is some evidence to indi- 
cate that these tumors have their origin 
in parathyroid structures. There are no 
diagnostic clinical characteristics asso- 


ciated with such tumors. In 12 recorded 
cases, 4 benign and 6 malignant Hurthle 
cell tumors are described. It is sug- 
gested by the authors that the term 
Hurthle cell tumor be discarded and re- 
placed by the terms adenoma with 
Hurthle cell change and adenocarcinoma 
with Hurthle cell change. 

Krafka^ reports a case of intratracheal 
thyroid tissue found accidentally in the 
routine examination of a 7-month-old 
fetus. The condition is rare and in chil- 
dren that live is usually discovered as a 
result of the obstructive symptoms it 
causes. Krafka’s case seems to indicate 
that an early abnormal fixation of the 
thyroid about which the cartilages form 
rather than a true invasion of thyroid 
tissue from without the trachea repre- 
sents the origin of these growths. 

Diagnosis — McMillan and Wendkos^ 
have called attention to the importance 
of correct and early diagnosis of hyper- 
thyroid states. In a small percentage of 
cases the diagnosis is obscured by other 
factors. Thus hyperthyroidism may be 
masked and the symptoms of hyperthy- 
roidism are never strikingly shown In 
such cases, loss of weight is a cardinal 
symptom and fluctuation in weight of as 
much as 10 pounds should suggest the 
possibility of hyperthyroidism Lahey 
has pointed out that nervousness and 
excitability are not requisite in the diag- 
nosis of hyperthyroidism and few pa- 
tients show^ a high metabolic rate with an 
apathetic personality. The authors report 
a case in winch a weight loss of 100 
pounds occurred m 3 years The patient 
w^as not stimulated, showed no tremor 
and no eye signs and yet responded as a 
typical hyperthyroid case to the adminis- 
tration of Lugol’s solution The changes 
incident to old age may also mask hyper- 
thyroidism. Marked weight loss, tremor 
and heart failure are not unexpected 
findings m the aged and in many cases 
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the thyroid gland is little if any enlarged. 
One must be alert to the possibility of 
such cases and remember that, while they 
are easily overlooked, most of them show 
a beneficial response to the administra- 
tion of iodine Hyperthyroidism must 
always be suspected even in elderly sub- 
jects who show unusual weight loss, 
acceleration of the heart rate or un- 
explained auricular fibrillation. 

Jackson® calls attention to the fact 
that cases are operated upon not infre- 
quently under the mistaken diagnosis of 
hyperthyroidism. Such conditions as 
simple goiter, nervous and physical ex- 
haustion and menopausal states must be 
carefully evaluated before patients are 
submitted to operation. The metabolic 
rate should not be taken too literally and 
the test in doubtful cases should be re- 
peated several times. Finally the failure 
to respond to iodine should rule out the 
presence of exophthalmic goiter if the 
patient is not iodine fast 

Basal Metabolism Determinations 
— Boothbv, Berkson and Plummer’^ pre- 
sent a valuable statistical study on the 
\ ahie of B M. R determinations. They 
emphaM/e the importance of establishing 
a iiiiniial standard value of B A1 R. for 
male and female patients They empha- 
size, tiHi the importance of the realiza- 
tion that the relative probability of any 
specific disease indicated by a given find- 
ing of metabolism will be in proportion 
to tlie actual numbers with this metab- 
olism m disease Thus during 1917 to 
1926, .^3S5 females with exophthalmic 
goiter. 3693 with adenomatous goiter and 
onl\ 1.36 vvith myxedema were tested. 
Clinical observation must play a large 
role m the e\'aluation of B. IM R studies, 
particularly in those whose readings are 
111 the minus group. Most of the patients 
examined at the Mayo Clinic with a 
B M R between minus IS and 20 per 
cent do not have mild myxedema, but 


rather are normal individuals so far as 
their metabolic rate is concerned. It 
must be recognized that “basal metab- 
olism,” as an actual observation under 
any defined standard condition, is vari- 
able, like any biologic observation and 
in consequence no one lowest metabolism 
has a prerogative to be considered the 
basal metabolism over any other meas- 
urement under the defined conditions. 

Impedance Angle — Probably the 
newest diagnostic aid that has been sug- 
gested in the study of hyperthyroidism is 
the so-called impedance angle or electro- 
chemical test of the measure of thyroid 
function as advocated by Brazier. This 
has been investigated by Barnett.®. The 
test depends on the differences of con- 
ductivity of electric current through the 
tissues of hypothyroid, normal and hy- 
perthyroid subjects. As a result of his 
investigations, Barnett concludes as fol- 
lows' “The thyroid surgeon is being 
daily confronted with borderline and 
doubtful ca^c.s wherein the B. M R is 
out of line with clinical impressions or 
w'here the clinical picture is very vague 
or coinjile-x What he wants is a method 
w'hich will lead him out of the difficulty 
The Brazier method, m its present state, 
i.s unable to do this and m certain cases 
may even given indications which lead 
to additional doubt. The truth of the 
matter is that, at the present time, elec- 
trical methods for diagnosing thyroid dis- 
ease can be said to be still in the develop- 
mental stage When all is said and done, 
the B M R w'hen properly determined, 
IS the only method which has been suf- 
ficiently tested to warrant any real con- 
fidence.” Future developments along the 
lines of electrical diagnosis of thyroid 
disorders will be watched with interest 
and the method may provide an addi- 
tional diagnostic aid. 

Iodine Studies — According to Tay- 
lor,® there is in cases of hyperthyroidism 
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often an increased amount of iodine in 
the gland. The normal thyroid gland is 
able to store its iodine bearing principle, 
namely thyroxin, but the hyperactive 
gland is unable to store iodine and pours 
this substance in the blood stream. The 
administration of iodine to hyperthyroid 
patients, however, temporarily at least 
enables the gland to store thyroxin and 
its iodine content rises, its histologic pic- 
ture approaches the normal pattern again, 
and the blood iodine level falls. 

Lerman^^ comments that m a senes 
of 1187 patients, 3 4 per cent failed to 
respond to iodine. The operative mor- 
tality in this group was 24 per cent. The 
mortality in cases of hyperthyroidism 
that respond favorably to iodine was 1 1 
per cent. The most common cause of 
death in patients who respond to iodine 
favorably is thyrotoxic crisis In the 
nonresponsive group, death commonly 
occurred as a result of cardiac failure. 
Lerman finds that males respond less 
frequently to iodine than females and the 
mortality among the males is almost 
twice as great More commonly, failure 
to respond to iodine was found in the 
nodular type of goiter and in patients 
suffering from heart disease 

Curtis and Pup])el^i observe that fol- 
lowing subtotal and total thyroidectomy 
there is an increased loss of iodine m the 
urine of patients who have been iin- 
lodized prior to operation This loss is 
not one that is peculiar to the operation 
of thyroidectomy but is also seen after 
such procedures as thoracoplasty, mas- 
tectomy and spinal fusion. Davison and 
Aries, on the other hand, have ob- 
served that in their experience there is 
no benefit to be derived from the post- 
operative administration of iodine in the 
form of Lugors solution after bilateral 
subtotal thyroidectomy In their experi- 
ence a group of cases in which iodine 
was not given had a milder postopera- 


tive course than those in which iodine 
was given. In their opinion the most im- 
portant phase of the postoperative treat- 
ment is proper dilution of thyroxin as 
obtained by internal and parenteral ad- 
ministration of fluids. 

Comment — The exact mechanism of 
the action of iodine and the reasons for 
favorable response following its use in 
cases of hyperthyroidism are as yet un- 
known. It seems reasonable to believe 
that in view of the large amounts of 
iodine administered preoperatively and 
of the relatively small amounts which 
the body can utilize that in most cases 
an excess of iodine is present in most 
patients properly prepared for subtotal 
thyroidectomy. However, we have never 
seen any ill effect from the administra- 
tion of iodine postoperatively and con- 
tinue to use it. 

Perkin and Lahey^^ have observed 
that a correlation is present betw^een the 
iodine level in the blood and the duration 
of symptoms. When the syndrome of 
hyperthyroidism has been present, how- 
ever, a year or more, the iodine content 
of the blood tends to become normal, in 
association with a depletion of the iodine 
reserves of the body. When the iodine 
content of the blood is elevated, a favor- 
able response to subtotal thyroidectomy 
usually occurs When the iodine level of 
the blood is elevated, symptoms were 
found to have been present from between 
1 to 9 months When the clinical syn- 
drome of h^perth} roidism has been pres- 
ent for 1 }ear or longer, the iodine tends 
to fall within the normal range. In none 
of 305 cases studied had iodine therapy 
ever been given prior to study 

Preoperative Treatment — Frazier 
and Ravdin^^ advise that severely thyro- 
toxic patients have been benefited by the 
administration of vitamin B preopera- 
tively The nutritional state of the patient 
IS unproved because of increased appetite 
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and weight gain. The time required for 
preparation of such patients for operation 
is shortened. Vitamin treated cases show 
a greater fall in heart rate during prep- 
aration, suggesting that vitamin B defi- 
ciency may in part be responsible for the 
tachycardia. 

Comment — While it is well known 
that in most cases of hyperthyroidism 
the appetite is voracious or at least in- 
creased, there is a small group in which 
anorexia is present. Such cases present 
the worst possible risk for operation 
Studies have shown that in many in- 
stances the anorexia is directly dependent 
upon a depletion of the vitamin B re- 
serves of the body With the adminis- 
tration of vitamin B the appetite im- 
proves, the patient becomes more stable 
and the risk of operation is decidedly 
lessened. 

Heart in Hyperthyroidism — Ac- 
cording to Hertzler,"^"^ adult patients with 
toxic goiter who show evidence of “goi- 
ter heart,” arrhythemia, dilatation, or 
dropsy, should be treated by total thy- 
roidectomy, The author states that 
postoperative nnxedema is no more 
common than aftei subtotal operations 
and when it occurs is readily treated by 
tlie administration of thyroid extract 
daih Total thyroidectomy does insure 
against the reoccurrence of goiter heart 
while subtotal thyroidectomy does not 

C'areful preoperative treatment of the 
patient with h}perth\ roidism and cardio- 
vascular complications is of fundamental 
imjiortance According to Ernstene,^® 
treatment should consist of rest in bed, 
administration of iodine, 5 to 15 minims, 
3 times dailvt sedatives and high caloric 
diet Large amounts of fluid should be 
gu’en except in the presence of myo- 
cardial failure. Digitalis is administered 
only to patients with auricular fibrilla- 
tion or congestive failure. Preparation 
for operation should take from 10 to 14 


days. After operation the oxygen tent 
is a valuable adjunct and 10 per cent 
glucose intravenously is given up to 3000 
cc daily. Digitalis is continued. The 
development of auricular fibrillation after 
operation is of little importance and 
rarely lasts more than 48 hours. When 
auricular fibrillation is present pre- 
operatively no effort is made to re- 
establish normal rhythm. In one-third of 
the patients the rhythm becomes regular 
spontaneously after operation. In one- 
half of the remaining patients normal 
rhythm can be restored by the use of 
quinidine sulfate. 

Operative Treatment — All authors 
are in agreement with Anderson, who 
states that all adenomatous goiters should 
be operated on as early as diagnosis is 
made. He states that all such patients 
should have LugoVs solution for 10 to 
15 days before surgery whether they are 
hyperthyroid or not. He warns, how- 
ever, that no patient wdth adenomatous 
goiter should receive Lugol’s solution 
unless surgery is contemplated 

Comment— It has been emphasized by 
C. W Mayo and others that approxi- 
mately 90 jier cent of carcinomas of 
tiie thyroid gland occur in adenomatous 
thyroids In a large group of adenomatous 
goiters approximately 3 per cent will be 
found carcinomatous 

Preoperative and Postoperative 
Regime — Thompson, et al., stress the 
importance of a proper pre- and post- 
operative regime as a means of lowering 
mortality of thyroid gland operations. In 
a series of cases operated upon at the 
Cook County Hospital it was found that 
the mortality rate for operation on toxic 
goiter dropped from 10.8 per cent to 1.6 
per cent and for exophthalmic goiter 
from 13.1 per cent to 1.5 per cent, sim- 
ply by paying greater attention to the 
pre- and postoperative care and by re- 
stricting the performance of the actual 
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surgical procedure to men specially 
trained and qualified in thyroid surgery. 

In a group of 161 patients whose hy- 
perthyroidism was severe enough to 
warrant such operations, McGraw^® 
employed a short interval of 7 to 10 
days between stages. He believes this 
procedure has been useful in a group of 
patients whose educational, economic and 
financial status did not allow them to co- 
operate well when operations were spaced 
at 4 to 6 weeks. The mortality in this 
group was 7.5 per cent 

Comment — There is no doubt that 
many patients have been saved by stage 
operations and preliminary ligation of 
the superior thyroid arteries. However, 
it appears highly probable that patients 
who are able to withstand 2 major thy- 
roid operations within a period of 7 to 
10 days would have survived a bilateral 
subtotal thyroidectomy The mortality 
rate quoted by McGraw leaves little to 
recommend the method 
Injury to Recurrent Laryngeal 
Nerves — Lahey and Hoover^*^ have re- 
viewed the incidence of injury to the 
recurrent laryngeal nerves and discuss 
the more common causes for such in- 
jur\ They advocate exposure of the 
recurrent nerves m every thyroidectomy 
as the only sure means of avoiding in- 
jury to the nerves With routine dis- 
section such as the authors advocate, the 
incidence of nerve injury during thyroid 
operations has been lowered from 1 6 
per cent to 0.3 per cent at the Lahey 
Clinic. Lahey has also reoperated on 
patients whose nerves have been cut 
elsewhere, and successfully reunited the 
cut ends. He states that it is best to 
reoperate such cases within 3 months 
of the original injury 

Anesthesia — Brenizer-^ has recently 
reviewed a series of 4000 goiters, 3416 
of which have been done under local 
anesthesia. He now advocates cervical 


and brachial plexus block as the ideal 
method for producing anesthesia in op- 
erations upon the thyroid gland. Simple 
infiltration with a local anesthetic over 
the thyroid gland as formerly practiced 
was not sufficient to entirely relieve pain 
and relax muscles. It has frequently been 
possible to perform thyroidectomy under 
the nerve block procedures mentioned 
above without further infiltration of the 
thyroid gland. 

Comment — No set rule can be made 
as to the ideal anesthesia for thyroid 
operations. In some hands local anes- 
thesia and cervical block work very well. 
In others the use of avertin or inhalation 
anesthetics such as cyclopropane and 
nitrous oxide is preferred particularly 
by those surgeons who still regard anoa 
association as an important adjunct to 
successful thyroid surgery It is our im- 
pression that cases in which cervical 
plexus block has been done drain less 
freely postoperatively than those cases 
m which infiltration is carried out di- 
rectly over the gland. 

Postoperative Problems — Dins- 
more-^ has reviewed the interesting men- 
tal manifestations associated with thyroid 
disease He warns that when hyper- 
thyroidism and a psychosis are present 
in the same patient they are independent 
of each other and the prognosis for the 
cure of the psychosis is poor, although 
following thyroidectomy the general con- 
dition of the patient will usually improve 
He states that psychosis rarely develops 
after operation or at least not any oftener 
than after the other operations, and when 
they develop, m his experience, are not 
serious Usually symptoms will be found 
to have been present before operation 
The toxic delirium of acute crises is now 
less frequently observed than before the 
days of iodine therapy. If delirium lasts 
more than 48 hours the prognosis is 
bad despite the administration of iodine. 
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glucose, saline or blood transfusions. If 
the patient is unable to take iodine by 
mouth or in a proctoclysis because of 
vomiting or diarrhea he advises that it 
be given by vein or that it be painted 
on the skin, through which absorption 
takes place. A third group of cases are 
those in which delirium and confusion 
occur after thyroidectomy associated 
with liver failure. In these cases the 
icterus index rises on the second or third 
day postoperatively. The condition ap- 
pears more frequently in patients past 
middle life Associated with evidence of 
liver failure may be a diminished renal 
function. Occasionally cases of hypo- 
thyroidism postoperatively are observed 
showing drowsiness, peculiar glistening 
of the skin, nervousness, numbness and 
tingling of the extremities Dinsmore 
advises 6 to 10 grains (0 4 to 0 6 Gm ) 
of thyroid extract be given to such pa- 
tients In a large series of postoperative 
hyperthiroid cases approximately 2 to 3 
per cent will develop recurrence of 
SNinptoms Enlargement of the gland is 
not alwa}s palpable because it is usually 
at the upper pole and may frequently 
be posteiior or intrathoracic Some of 
these cases are controlled by the admin- 
istration of iodine over long periods 
t lute and .-Mbright-'^ have contributed 
an interesting article on the management 
of minor complaints afer thyroidectomy 
They note that pain associated with swal- 
lowing Usually IS due to injury of the 
preth} roid muscles and is best treated b} 
sitting the patient up m bed on his re- 
turn from the operating room and al- 
lowing the head to bend forward until 
the chin touches the sternum while swal- 
lowing. Formation of intratracheal mu- 
cus can best be relieved by inhalations 
of steam or tincture of benzoin vaporized 
in hot water. Small doses of morphine 
are helpful as are small doses of atro- 
pine. Some patients complain of a sense 


of a lump in the neck which may be 
due to edema of the prethyroid tissue 
or to a secondary collection. Such col- 
lections must be prevented by careful 
hemostosis. For this purpose the authors 
use 000 catgut rather than silk. When 
hematomas do occur they must be opened 
promptly. Pain across the back of the 
neck and down the shoulders may be due 
to h 3 Tperextension of the cervical spine 
and responds well to the use of codein 
and aspirin. Voice changes may follow 
operation as a result of congestion of the 
mucous membrane of the larynx and 
trachea, postoperative mobility of the 
larynx, or temporary injury to the su- 
perior and inferior laryngeal nerves 
When keloids develop in a scar following 
thyroidectomy they are difficult to re- 
move. The authors have tried excision, 
radium and x-ray treatment wdthout per- 
fect results They now use skin clips, 
removing half in 24 hours and the re- 
mainder in 48 hours. 

Comment — Silk ties and sutures were 
used by us many years ago and aban- 
doned Recently we took up the use of 
silk ties again We have again abandoned 
them because of the sinuses which oc- 
curred following their use We now use 
fine catgut W'e have tried electrocoagu- 
lation of the small vessels and have given 
this up because it was commonly fol- 
lowed by a collection of a large amount 
of serum. The use of clips and their 
method of removal as advocated by Clute 
and Albright receives our enthusiastic 
support. Clips leave almost invisible 
wounds. For the last 10 years we have 
drained very few cases after thyroidec- 
tomy. In about 50 per cent of these a 
small amount of serum accumulates 
which is readily released by a probe. 

Cancer 

Treatment — Graham^^ has noted a 
tendency of carcinomas of the thyroid 
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to perforate the thin walled veins of 
the tumor and extend into the main thy- 
roid veins. Appreciation of this fact is 
necessary for intelligent treatment of re- 
currences of carcinoma of the thyroid. 
He advises general anesthesia, wide ex- 
cision of recurrent nodules without 
breaking into the mass or leaving rem- 
nants in the wound and removal of 
tributary veins. He warns: ‘The first 
operation for the removal of the recur- 
rence offers the best and perhaps the 
only opportunity for a cure.'' In his 
cases radium and roentgen therapy were 
ineffectual in preventing recurrences 

According to Foss^^ the incidence of 
malignant disease of the thyroid gland 
among goiters of all types, from the re- 
ports of 11 authors, is 2 37 per cent. 
They may be classified as papillary 
adenocarcinomas, adenocarcinoma m ma- 
lignant adenomas, diffuse adenocarci- 
nomas, epithelioma and sarcoma In 
most instances they are not recognized 
until after operation, when the tissue 
ha\e been examined m the laboratory. 
Broders warns. “Of all adenocarcinomas 
m any situation, I know' of none with a 
wider range of structure than adeno- 
carcinomas of the thyroid They may be 
Sf) undififeren tinted that they are with 
difficulty distinguished from sarcomas, 
and, on the other hand, the\ may be so 
differentiated that the} produce struc- 
tures closely resembling the normal thy- 
roid gland, toxic adenoma, or exophthal- 
mic goiter, with the actual ]irocluction of 
hyperthyroidism " Eighty-five to 90 ])er 
cent of all carcinomas originate in pre- 
existing adenomas Consequently ade- 
nomas should be removed as a prophy- 
lactic measure The treatment of choice 
IS early operation and total extirpa- 
tion of the carcinoma by irradiation. 

Other Methods of Treatment — 
Roentgen therapy as a means of treat- 
ing exophthalmic goiter is discussed by 


Poulton and Watt.^^ They state that the 
use of deep x-rays has been prejudiced 
by earlier failures of radiation and the 
increasing successes of surgical inter- 
vention. In young subjects the present 
treatment consists of 1 course of deep 
therapy and this should effect a cure. 
In severe cases the first course is fol- 
lowed by rest in bed for 10 to 12 days. 
A second course similar to the first is 
given at the end of this time and this is 
followed by a 1-month rest in bed. Re- 
sults of such therapy should be notice- 
able in 3 months. If the patients improve 
markedly, further treatment is postponed 
for 3 months If improvement is only 
moderate, a second course of treatment 
IS given. Should the symptoms persist 
at the end of a year it must be decided 
whether to use a third course of treat- 
ment or to resort to other methods. The 
authors conclude that modern deep ther- 
apy IS an efficient method for the treat- 
ment of toxic goiter It is useful in the 
treatment of recurrences after operation 
and it should play a special role m the 
young and in the grave type of disease 
The treatment is not dangerous to life 
and good results appear to be more or 
less permanent. As in many other dis- 
eases it should work hand m hand with 
medicine and surgery 

Jaboulay-" has operated upon several 
cases of Gra\es disease by directing at- 
tention to interruption of the fibers of 
the cervical sympathetic nerves He w'as 
first led to do this procedure in a patient 
who had been operated upon 5 times in 
3 years for recurrent hyperth} roidism 
Section of the cervical sympathetic 
nerves causes the eyes to return to their 
orbits and the pupils to contract, dim- 
inishes the volume of the thyroid gland 
and retards the beat of the heart The 
operation is particularly recommended 
in so-called cases of exophthalmic goiter 
wdthoiit goiter Joboulay concludes that 
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the operation is a good one particularly 
in elderly patients but it gives good re- 
sults in all types of hyperthyroidism. 
The superior cervical ganglion is ap- 
proached through an incision in the neck 
behind the sternocleidomastoid muscle 
and for best results he advises removal 
of the middle and inferior cervical gan- 
glion in addition. 

Diet — The question of the place of 
diet in the treatment of hyperthyroid- 
ism is raised by an interesting case re- 
ported by Soskin and Mirsky.^^ They 
treated a patient who had refused surgi- 
cal treatment of severe hyperthyroidism 
by means of a high fat diet. The patient 
was put to bed in the hospital and a 
control diet was given for 2 weeks con- 
sisting of protein, 80 Gm ; fat, 80 Gm ; 
and carbohydrates, 400 Gm ; total cal- 
ories, 2640. Under this diet no improve- 
ment occurred. Then a diet consisting 
of protein, 90 Gm ; fat, 230 (3m , and 
carbohydrates, 90 Gm , total calories, 
2790 was given There was a gradual 
regression of signs and s}mpt()ms of 
h}perth}roidism In 5 months the pa- 
tient showed no s}mptonis, signs, or 
laboratory e\i(Ience of hyperthyroidism. 
She has remained on a high fat diet with- 
fnit a return of s}mptoins and her WTight 
has been constant at 130 pounds 
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UROLOGY 

By Elmer Hess, M.D 


Introduction — Advances in the diag- 
nosis and treatment of urinary tract 
pathology have been made during the 
past year. 


The diagnosis and treatment of corti- 
cal and medullary tumors of the adrenal 
have been placed upon a more scientific 
basis and much improvement is noticed 
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in the results of our surgical measures 
for relief of these conditions. 

Neurogenic dysfunction of the bladder 
can be relieved very often by such drugs 
as mecholyl and prostigmin. More radi- 
cal surgical attack on the sympathetic 
nerve supply may be necessary and pain- 
ful bladder lesions may require bilateral 
sacral ganglionectomy as well as pre- 
sacral neurectomy. 

There is nothing new m the treatment 
of bladder tumors but results are better 
because physicians have been educated 
to have their cases of urinary bleeding 
cystoscoped immediately While progress 
has been made in the early diagnosis of 
renal tumors, there has been little ad- 
vance in the treatment of these neo- 
plasms. Some hope may be derived from 
a few favorable reports of cases treated 
by pre- and postoperative x-ray and 
radium therapy. 

While perhaps not as marked, it is 
with just pride that the urologist points 
to the increased knowledge of chemo- 
therapy in the treatment of urinary tract 
infections. Sulfanilamide has been care- 
fully studied, and has been found to be 
a ver} valuable drug, not only in gonor- 
rhea but also m streptococcic and colon 
bacillus infections Particular emphasis 
has been placed upon the use of this 
drug in postoperative infections follow- 
ing transurethral prostatectomy 

Concentrated human blood serum has 
been tried as a diuretic m the treatment 
of nephrosis, while nejihrectomy, where 
there is local ischemia, seems to produce 
remarkable results m certain types of 
hypertension 

A new diagnostic procedure has been 
suggested in respiration pyelography It 
is hoped that this procedure will be of 
help in the differential diagnosis of peri- 
nephric and subdiaphragmatic abscess 
and also as an aid m further study of 
renal mobility. 


The literature is still filled with the 
accounts of transurethral prostatic pro- 
cedures. The method is used favorably 
in prostatic abscess and in the treatment 
of carcinoma of the prostate with ob- 
structive symptoms. In the cases of sim- 
ple hypertrophy of the gland many uro- 
logists recommend it for those up to 
Grade II. In the larger adenomas and 
where instrumental difficulties are en- 
countered the perineal or suprapubic ap- 
proach are advised. The hormonal treat- 
ment of prostatic hypertrophy is still 
very much in the experimental stage and 
is not likely to prove of very much value. 


ADRENAL TUMORS 

A great deal of interest in adrenal 
tumors has been manifested recently. 
Tumors of the medulla are usually be- 
nign and are considered active factors 
in attacks of hypertension Tumors of 
the cortex, as a rule, cause sex changes 
which are due to the increased func- 
tion of the hyperplastic glandular tissue. 
Women seem to be the most frequent 
sufferers, and the changes are in the 
secondary sexual characteristics. There 
may be cessation of menstruation, in- 
creased and abnormal hair growth, en- 
largement of the clitoris and other 
changes which tend toward the mas- 
culinization of the individual. The diag- 
nosis of adrenal tumor is one of the most 
difficult to make Two factors may aid 
in the diagnosis . The finding of estro- 
genic substances in the urine in a non- 
pregnant woman is suggestive, while 
in a fairly large percentage of cases 
x-ray pictures taken after air has been 
injected m the tissues around the adrenal 
will be of help This is a test not without 
grave danger 

W Walters and E J Kepler^ state 
that the treatment of this lesion is, of 
course, surgical removal of the tumor; 
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this has been accomplished in 7 cases 
at the Mayo Clinic without any mor- 
tality. Two o£ these tumors were very- 
large and weighed 600 Gm. and 800 Gm. 
respectively, while the others averaged 
approximately 2 to 4 cm in diam- 
eter. Although microscopic examination 
showed early malignant changes m all 
the tumors, in 5 cases the tumor was 
definitely encapsulated and recurrence 
had not taken place. In the 2 cases in 
which the tumors were very large, pene- 
tration had extended beyond the capsule ; 
the growth was attached to the dia- 
phragm in 1 case and to the inferior vena 
cava in the other case In both cases 
the lesions were malignant , there were 
signs and symptoms of recurrence and 
both patients died within 2 jears after 
the operation. 

Surgical Therapy — The most im- 
portant factor in surgical therapy is the 
anticipation, prevention and control of 
postoperative adrenal coitical insuffi- 
ciency This consists essentialh of the 
preoperative and postoperatne admin- 
istration of potent extracts of the 
adrenal cortex and parenteral and oral 
administration of adequate amounts of 
a solution of sodium chloride and so- 
dium citrate and the administration of 
,i diet that is low in potassium. These 
protedures tend to control the impend- 
ing adrenal lortical insufficienc} which 
has prubabl} been responsible for the 
high mortality ( 50 per cent previously 
reported by Lukens and his associates, 
by Cahill and his associates and by 
Scholl). The method outlined is essen- 
tially that which at the Clinic has been 
found to be effective in controlling vari- 
ous degrees of adrenal insufficiency in 
Addison's disease and has been used in 
all our cases of suspected adrenal cor- 
tical tumors. Its effectiveness is illus- 
trated by operative recoveries in 7 cases ; 
in 2 of the cases the adrenal glands on 


the opposite side were found to be 
atrophic. It must also be remembered 
that the outstanding characteristic of any 
hyperfunctioning adenoma is its tend- 
ency to produce its hormone irrespective 
of the needs of the body for this hormone. 
The remaining nonadenomatous endo- 
crine tissue of the type from which the 
adenoma took its origin can be expected 
to hypofunction. This remaining non- 
adenomatous tissue may be functionally 
inadequate or be actually atrophic on 
histologic examination. By tiding the 
patient over the crisis with the admin- 
istration of potent adrenal extracts and 
by concentrating the sodium ions m the 
body, it has been our experience that 
eventually the nonadenomatous endocrine 
tissue will regain its capacity to produce 
a sufficient amount of hormone to meet 
the needs of the body as regeneration 
occurs. 

In brief, postoperative adrenal insuffi- 
ciency should be anticipated and should 
be prevented by continuous treatment 
tliroiighout the postoperative period ; dur- 
ing the entire postoperative period the 
patient should be watched carefully for 
any premonitory signs of acute adrenal 
failure. Among the more important signs 
of such failure are anore.xia, hiccup, 
nausea, vomiting, weakness, insomnia, 
apathy or restlessness, an increasing 
pulse rate and a falling blood pressure 
Pyrexia accelerates the development of 
adrenal insufficiency and is therefore 
poorly tolerated These clinical manifes- 
tations may precede any material change 
in the chemical composition of the blood. 
The blood pressure should be recorded 
every 4 hours and the concentration of 
blood sugar, plasma chlorides and blood 
urea should be determined daily. If, 
at any time, the condition of the patient 
is the least suggestive of adrenal insuffi- 
ciency, more vigorous treatment should 
be instituted or treatment should be 
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resumed if it has been discontinued. It 
is not generally appreciated that fatal 
adrenal failure can develop within a few 
hours. In consequence of this fact it is 
easy for the physician to be lulled into a 
false sense of security. A good rule of 
thumb to remember is that danger lies 
in undertreatment rather than in over- 
treatment. 


BLADDER 

Neurogenic Vesical Dysfunction 

Both the sympathetic and parasympa- 
thetic nerves are parts of the autonomic 
nerve supply to the urinary bladder. 
Both systems are necessary to proper 
motor function of the detrusor and vesi- 
cal neck and both carry pain impulses. 
During the past few years many opera- 
tions have been done, particularly on the 
presacral ganglia, for various types of 
neurogenic bladder disturbances with 
varying results. 

F. L. Pearl and B. Strauss^ report 3 
cases of retention of urine and one of 
chronic interstitial cystitis (Hunner ul- 
cer) in which the sympathetic nerves 
were attacked surgically with satisfactory 
results. Three cases were selected for 
presacral neurectomy because of mark- 
edly weak detrusor muscles, associated, 
in 2 cases, with spastic internal sphinc- 
ters ; the fourth because of severe pain 
and frequency due to a chronic inter- 
stitial cystitis. 

One patient suffered from retention 
with overflow incontinence accompany- 
ing a vascular lesion of the spinal cord. 
The second patient suffered from reten- 
tion of urine without overflow accom- 
panying a right hemiplegia with aphasia. 
The type of vesical dysfunction in this 
case was different from the usually re- 
ported small capacity bladder with in- 
creased detrusor tone and overactive 
stretch reflex occurring in cerebral le- 


sions. Both these cases had spastic blad- 
der outlets. Both were able to void 
spontaneously following operations, al- 
though both still carried small residuals. 
Presacral neurectomy was done in 
both cases. 

The third case was one of primary 
vesical atony with a large infected resid- 
ual urine, associated with an extensive 
leukoplakia of the bladder. The detrusor 
v/as markedly hypotonic. Following 
presacral neurectomy and bilateral 
sacral ganglionectomy and trunk re- 
section, the infection cleared, the amount 
of residual urine decreased, and the 
leukoplakia almost completely disap- 
peared. Leukoplakia is notoriously re- 
sistant to any form of treatment. 

The fourth case was one of chronic 
interstitial cystitis of 10 years’ duration. 
It had resisted all forms of treatment 
except fulguration, which gave but tem- 
porary relief. Following presacral neu- 
rectomy and sacral ganglionectomy she 
showed increased capacity, diminished 
frequency and relief of pain. 

When sympathectomy is done for pain- 
ful conditions of the bladder or for the 
production of persistent vasodilatation 
of bladder arteries, it would appear that 
bilateral sacral ganglionectomy and trunk 
resection should be done in addition to 
presacral neurectomy. The latter pro- 
cedure alone is sufficient for purely 
motor neurogenic dysfunction The op- 
erative technic should offer no particular 
difficulties. 

Presacral neurectomy may establish 
voluntary micturition in cases of neu- 
rogenic vesical dysfunction with reten- 
tion which demonstrate a weak detrusor 
and a spastic internal sphincter. How- 
ever, the detrusor may remain hypo- 
tonic, and the bladder may not empty 
completely. 

Presacral neurectomy increases the 
expulsive force of the detrusor and re- 
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laxes a spastic internal sphincter. This 
effect may be temporary. 

Bilateral sacral ganglionectomy is ad- 
visable in addition to presacral neurec- 
tomy in painful vesical conditions or 
when prolonged vasodilatation is desired 
in severe intractable cystitis. 

No undesirable effects have been noted 
following presacral neurectomy and sa- 
cral ganglionectomy. 


those of spasticity of the internal sphinc- 
ter and whatever distress may be alle- 
viated by relief of ischemia of the vesical 
wall. In addition to these, an allied 
condition, irritable bladder without de- 
monstrable cause, has been relieved by 
Braasch and Craig, when this operation 
was utilized. 

2. Some degree of relief in painful 
conditions of the bladder as the result 



Fig ] — Clamp method T>pical tumor of the bladdei suited for excision by this method, 
showing the tommun iiosition of such a tumor, and its most usual dimensions 1 and 2 Tumor 
as seen through cystuscope 3 Reconstruction of cystoscopic findings showing position of tuinoi 
and appioximate si^e (Thomas T Kirwin The Management of Bhidder Tumors Surg , Gynec 
& Obst June 1938 ) 


Presacral neurectomy has been j)er“ 
formed for the following vesical and 
ureterovesical disorders 

1 Learnionth, McConnell, Qumby and 
Douglass have reported improvement fol- 
lowing section of the presacral nerve 
for interstitial cystitis ; however, not all 
of the patients were completely relieved. 
As the parasympathetic fibers carry af- 
ferent impulses from the mucosa of the 
bladder, presacral neurectomy can relieve 
only painful impulses of muscular origin, 


of maligiiancx has been reported by 
Learmonth and McConnell. This condi- 
tion is seen in a debilitated patient with 
a short tenure on life, and it is my im- 
pression that the operation is far too 
drastic Also, little hope for complete 
relief from pain can be held, because of 
the extent of the growth and transmis- 
sion of painful af¥erent impulses over a 
larger distribution than that of the pre- 
sacral nerve I have found that the mtra- 
spmal injection of alcohol has been far 
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more satisfactory and it carries a mini- 
mum of surgical risk. 

3. Ward has reported improvement 
following presacral neurectomy in cases 
of hydroureter. Before submitting a pa- 
tient to this procedure, one should de- 
termine definitely that this condition is 


organ. The results of cord bladder of 
nonsyphilitic origin have been more 
favorable than those obtained in s)rph- 
ilitic patients. Learmonth, Bailey, Galley 
and Fulcher have reported good results 
in paralysis of the bladder which fol- 
lowed trauma, congenital defect of the 



l.'ij, i_Clamp method Skin incision and the method of freeing the bladders right lateral 
11.111 after it has been opened at the m.dline (Thomas J K.rnm The Management of Bladder 
Tumors Siirg , Oynec & Obst , June, 19,18 ) 


caused by a spastic state of the uretero- 
vesical orifices, so that the operation will 
be on a sound physiologic basis I have 
never resorted to presacral neiirectom\ 
in any of these instances 

Paralysis of the bladder may be ap- 
proached with the thought that the 
removal of the inhibitory sympathetic 
fibers may aid in the emptying of this 


parasympathetic svstein, pressure on the 
cauda equina bj tumors, fibrous, fibro- 
cartilaginous or bony structure 

Cord bladder as a complication of 
syphilis has not responded well in my 
experience, although Galley and \ er- 
brugghen have met w ith partial success 
It has been my observation that the case 
of syphilitic cord bladder will receive 
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ceaseb at the completion of the menstrual diagnosis is made by cystoscopic exam- 
cycle. Its diagnosis should be suspected ination. Several of the roentgenologists, 
with such a history. The tumor is diag- particularly Pfahler, of Philadelphia, de- 
no sed by cystoscopy It usually involves pend for their diagnosis upon the use of 



Oilia mciofoa 



iladder ne!di#^i 
upward 


Kesection. or -n 
tumor wilKcaufery 
hnife \ 


1 5 — -Re^ectinn b\ cauteiv 1 Skin incision 2 Bladder opened exposing tumor 3 Free- 

mic iMisttnor wall of bladder 4 Ke^ectlon of tumor with electiocautery (Thomas J Kirvvin 
Mr Management of Bladder Tumors Surg , Gynec & Obst , June 19 kS ) 


the fiuKlus (if the bladder and ib well aerograms of the bladder This proce- 
circ imisentied dure can, of course, never take preced- 

Hematuria, painlesb and profuse, with ence over the more accurate cystoscopic 
intervening periods of bloodless clear visualization of the tumor. Before treat- 
urine IS the outstanding feature of all ment is undertaken it is wise to have an 
tumors of the urinary bladder Positive intravenous urogram made in an efifort 
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to ascertain whether or not the bladder ondary transplants later develop in the 
growth is secondary to a malignancy of upper urinary tract The editor calls 
the upper urinary tract. If in doubt, then attention to these procedures because in 
it is advisable to check the case further the pa-,t year 2 cases of bladder tumor 



I\emainin6 part oi 
bladder Sier 
of lumor' 


mmt of remain 

E l of blad- 
mrd ftz 
Ikkr 


fmegrlton of 
radonseeda-in 
bladder wall and 
adjacenl 


Ex Ira vesical 
drain on / 
left bidty 


closure 


rave^ica 


ff — -Cautery method 1 Method of “seeding” the cut edges ot the remaining portion of 
the bladder wall hefoie closing it 2 Closure of remaining part of bladdei ^ Bladder closed, 
drains placed 4 Fund closing of skin incision (Thomas J Kirwin Ihe Management of 
Bladder Tumois Surg , (onet. & Obst , June. 1938 ) 


With a retrograde pyelograni The lattei were discovered to be transplants from 
procedure sliould not he done unless upper urinarv tract tumors, neither of 
there is a direct indication for it as it which w'ould have been suspected or dis- 
would be possible to carry tumor cells covered if it had not been for the use of 
up the ureter and possibly have sec- the routine intravenous uiogram m all 
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cases of bladder involvement. The diag- 
nosis, once made, treatment may be 
planned. 

Treatment — The treatment is varia- 
ble and depends upon many factors. In- 
asmuch as bilateral oophorectomy or 
irradiation of the ovaries removes the 


hysterectomy with removal of the adnexa 
was done, with no attempt being made 
to excise the growths in the bladder. The 
operations were followed in each case 
by complete regression of the bladder 
growths. In the primary type of tumor, 
excision of the bladder lesion is the 



vTumor bekmd 


liraling lumor 
ierior wall 
if bladder 



7— -Loop-ball'disc method 1, 2, and 3 C\stoscopic \ie\\s of a lai^e liinior behind the 
trigone, infiltrating the posterior wall of the bladder 4 Reconstruction of condition 5 Sagittal 
section showing position of tumor (Thomas J Kirwin The Management of Bladder Tumors 
Surg , G>nec & Obst , June, 1938 ) 


hormone stimulation necessary for con- 
tinued growth of heterotopic endometrio- 
mata, artificial menopause would seem 
indicated m patients at or near the meno- 
pause or for those in whom there is mas- 
sive involvement of the bladder, too 
advanced for successful complete re- 
moval. Keene reported 2 cases of sec- 
ondary involvement of the bladder from 
the ovaries in which a supravaginal 


method of clioice in young women desir- 
ous of having children. Even in the sec- 
ondary types of endometriosis of the 
bladder, excision may be done with a 
good chance of nonrecurrence. P. S 
Adams.® 

If open surgery can be avoided, it is 
to the patient’s best interests Sections 
of the average bladder tumor for patho- 
logical study can easily be obtained by 
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the transurethral instruments used for give good results except m the verv 
resections. This is clinically not essen- occasional case. This is not only the 
tial as in the average case a skilled cys- opinion of the editor, but E W White® 
toscopist can determine fairly accurately states: “I cannot visualize the justifica 
the malignancy or otherwise of the tumor tion for any form of radical surgerv' in 

from its physical aspects. Generally the management of bladder new growths 
speaking, a tumor with a small pedicle and I feel that every attempt should 
is benign ; with a large one, malignant, made to avoid the inevitable suprapubic 
Potentially, they are all malignant and, fistula, which formerly too frequently 
in the editor’s opinion, should be so occurred.” Further quoting White- 



I it> S — DtiaiK of (lifUtent electrodes emplo>ed in carrying out the technic (Thomas T 
K 11 win 1 ht IVLuhigenient ot Bladder Tumors Surg , G>nec & Obst , June, 1938 ) 

lrcati‘(l If the tumor is so situated that “Surgical diathermy is applicable m the 

it can be c\ sloseo])icall\ visualized and therapy of almost all types of bladder and 

does not iin oh e tile trigone or the inter- urethral tumors, from simple iiapillo- 
iial ine.'itus it does not need to be oper- mata to Grade IV cancer ’’ 
ated tqioii However, if the tumor in- For simple benign bladder papillo- 
volves tlic high Itiler.tl walls of the blad- mata, visible cjstoscopically, fulgura- 
der or the fuiulus, it IS as turable by open tion or coagulation should be applied 

reset tion as art' tumors of the uterine transurcthrally For large pedunculated 

fundtis There is much in the literature growths, fulguratioii is probably best, the 
during the past year concerning radical fulgurating point being applied until the 
cystectomy wtth implantation of the ure- growth is destroyed For sessile growths 
ters into the skin or bowel In the vast with laige bushy fronds, the coagulating 
majority of cases when such treatment current is advisable. The active electrode 
is really curative the tumor can be erad- is applied first at the circumference and 
icated by simpler methods In the late worked downw-ard. as we have found it 
cases this radical procedure will fail to difficult to attack this type at the base 
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Fuljiuraticin ctr coagulatujn ma> be re- and secondly, remove the tumor with a 
[lealcci a^ often as IS necessary or as often wide area of bladder surface en masse. 
a> IS consistent witii intelligent electro- Xot infrequently, when m advanced and 
therapy. apparently hopeless cases, the super- 

Vnv small lacaliccd noninfiltrating pap- imposed cancerous growth can be de- 
illary carcinoma which fortunately is slow stroyed. leaving a clean granulating sur- 



1 '' — 1 Kail eltciKidu i" wall cminling tlit tumor 1 Entire tiimcir mass in 

')<- irii iat*! v.nli loop 1 1ft ti otft 1 Mutlitid of apphint? tht* (list, tkctrode to the baNe of the 
a!*er *ht exuberant ptirtioii ha-s been excised 4 Ini])lantation ot radon seeds (Tluniias 
I Ksruni 1 he Manautineiit of Pdatblei Tumors Surg , Ci>nec ik Obst , June, 1938 ) 

111 metastasi/'e, transurethral coagula- face, with diminished bleeding, aiul great 
tion gues excellent results In the larger relief to the patient 

vesical tumors, coagulation should be In all malignant growths, especially 
done through the open bladder. We do Grades III and IV cancers, the use of 
not hesitate m certain instances in which radium emanation seeds ( radon ) 
tumors are located on the anterior or pos- always should be applied throughout the 
tenor walls, even if evidently infiltrating, base of the growth and in the surround- 
to coagulate through the bladder wall, ing tissues following coagulation. This 
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rule applies whether the coagulation is 
cystoscopically or via the open bladder. 
We have experienced considerable diffi- 
culty in the application of radon seeds 
transurethrally, and in most instances of 
the larger bladder malignant tumors we 
prefer and recommend open surgery 
and diathermy. 

T J. Kirwm" is in virtual agreement 
with the above and says : ''Effort has 
been made to demonstrate that adher- 
ence to any one technic in dealing with 
vesical tumors whenever and wherever 
found IS a fundamentally unsound prac- 
tice. No one method can be adapted to 
all cases. The principal methods of treat- 
ing tumors of the bladder are offered 
which will fulfill the requirements of the 
conservative practice in the great major- 
ity of instances It is recommended as 
combining the excellencies of all 3 
standard methods, while eliminating the 
drawbacks to which each is subject when 
used alone 


GONORRHEA 

Treatment — Many favorable reports 
on the treatment of gonorrhea by the use 
of sulfanilamide were reported last year 
in the literature To evaluate the treat- 
ment of the disease by this drug now 
seems possible as a result of further 
studies and observations concerning its 
specificity Certainly m the early stages 
of the acute infection, the drug is very 
valuable m a large percentage of cases 
In some cases its administration seems 
to have little or no effect There are a 
few individuals who seem to have a defi- 
nite idiosyncrasy to the drug In these 
cases the drug may have a beneficial 
effect upon the disease but its use in 
proper dosage is distinctly contraindi- 
cated Dizziness seems to be of more 
importance as a warning signal than is 
the customary blueness of the lips and 


tongue. When the drug is used in the 
larger doses, which seem to be necessary, 
it IS advisable to restrict the activities of 
the patient to his bed and keep him under 
very careful observation. In the editor’s 
practice, the drug is administered as fol- 
lows : The first day, 20 grains (1.3 Gm. j 
every 15 minutes for 4 doses is given If 
there is no particular reaction, this dos- 
age is repeated on the second day and 
thereafter for a week or two longer, it 
is given in 10- or 20-gram (0.6 or 1 3 
Gm.) doses 4 times daily. Usually the 
acute discharge will disappear in 72 
hours and there will be little, if any, 
discharge at the end of 10 days if the 
drug IS going to prove efficacious At 
the end of this period the patient is care- 
fully examined for discharge and organ- 
isms. Whether they are found or not, 
the procedure is completely repeated 
after a few days’ rest Following this 
treatment excellent results have been 
obtained m a goodly number of acute 
gonorrheas 

The above treatment is fairly mild and 
C P Mathe and A Spitalny^ use much 
larger doses, although their plan is in 
general like the above. These writers 
like to give approximately 120 grains 
(78 Gm j a day for 2 days and then 
to establish a high maintenance dosage 
They also feel that if no beneficial results 
are obtained in 7 to 10 days the treat- 
ment should be discontinued and other 
forms of treatment substituted Mathe 
calls attention to the fact that there are 
recurrences after the treatment has been 
discontinued but believes that there are 
few, if any, contraindications to its use 
One should avoid the use of the drug 
in patients who are anemic, or who have 
impaired renal or liver function. When 
evidence of toxic effects are observed 
the drug should be discontinued and 
duids should be forced. Methylene 
blue IS supposed to be of value in de- 
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creasing the seventy of methemoglobi- 
nemia in patients showing sensitiveness 
to the drug. 

J. I Farrell, Y, Lyman, and C. P. 
Youmans^ treated 10 cases of gonorrheal 
urethritis with sulfanilamide by mouth 
and only 5 of the patients responded 
The other 5 deriving little apparent 
benefit from the drug were also treated 
by local therapy. None of the 10 pa- 
tients developed posterior urethritis, 
prostatitis or epididymitis It seems likely 
that the presence of the sulfanilamide 
in the urine and prostatic tissues is di- 
rectly responsible for the lack of the un- 
pleasant complications of anterior gono- 
coccic urethritis and to determine this 
point se\eral experiments were made 
with dogs and the following conclusions 
were drawn : Wdien the kidne> is normal 
the drug is excreted m concentrations 
tliat are bactericidal, thus the lower 
in mar} tract is cuntmuall} m contact 
with a strong bactericidal urine The 
piostatic secretions are ecpiallv bacteri- 
culal The infection therefore is pre- 
Nontcd in the posterior urethra, thus 
elnniiiating the possibilit} of complica- 
te »ii^ The drug must be gneii in ade- 
(jiriti amounts 

I Ileslinatid \\" A Milneri’Mia\e 
liiiu ti eating giuiorrhea hn'allx with the 
arsphenamines, Ne< >arsphenamme and 
^ulfarsphenamme are jiresented for the 
first time as local agents in the treat- 
ment of gonorrheal urethritis d1ie abihU 
of these drugs to control sMiiptonis pro- 
tects the patient and others, as well as 
lesNciimg the danger of complications 
In nonspecific urethritis due to staphy- 
lococcus infection, the action of these 
drugs IS most rapid Although we realize 
the aisemcals are not “specific” for the 
disease, m our hands they have proven 
far more efficacious than any other drug. 

Sulfarsphenamine—lYj grains (1 deci- 


gram) to 1 dram (4 cc.) of distilled 
water — is the solution recommended. 

The treatment of gonorrheal vulvo- 
vaginitis in children has always presented 
a difficult problem. Sulfanilamide seems 
to be fairly efficient in these cases and 
children seem to tolerate the drug even 
better than adults. S J. Hoflfman, M. 
Schneider, M. L. Blatt and R D Her- 
rold^^ treated a series of 25 patients with 
the following results Seven were cured 
in an average of 17 3 days and 9 in an 
average of 42 9 days Only 2 of the 
9 remaining patients were cured by addi- 
tional administration of the drug A 
standard dose of sulfanilamide was used 
in all; the results suggest the compara- 
tive futility of the continuation of more 
than 2 standard courses of treatment 
The dosage used m general is 15 grams 
( 1 Gm ) daily to 20 pounds ( 9 kg ) of 
body weight given m divided doses at 6- 
hnur intervals After 2 davs this dosage 
IS gradually diminished throughout the 
balance of the treatment 

Criteria of Cure: When is gonor- 
thea cured b'rom the Cential (jonur- 
rhea Clinic, Bineau of Social Hygiene, 
Departnienl of 1 fealth. City of New 
\ <)rk, conies the follovcing communica- 
tion by M Wishengrad^- concerning the 
tests for detumnning the cure of gonor- 
ihea In the future, no case under treat- 
ment lor gonotrhea (this ap])lies to male 
cases) shall be discharged as cured until 
the following tests ha\c been made and 
unless the results of such tests are uni- 
fornih satisfactory Before the tests are 
begun, urines must be clear and the dis- 
charge must have stopped at least 7 days. 

1. We endeavor to test the patient’s 
reaction by passing a sound large enough 
to pass the meatus comfortably The 
sound must not pass the cut-off muscle 
into the posterior urethra Slight move- 
ment of the sound back and forth 2 or 
3 times should be attempted The patient 
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IS to be given a glass slide on which 
to place any urethral secretion which 
may occur at any time until the next visit. 

2. If no reaction, such as recurrence 
of discharge, occurs within 4 days, mas- 
sage the prostate and examine the secre- 
tion for pus and gonococci. 

3. If no gonococci are found (and not 
sooner than 4 days after prostatic mas- 
sage) , instill 15 to 30 minims ( 1 to 2 cc ) 
of 1 per cent silver nitrate into the pos- 
terior urethra with the aid of the Keyes- 
^Ultzman syringe. Give patient a glass 
slide on which to collect any secretion 
that may result from this procedure. 
The patient returns the following day 
and if no untoward reaction occurs fol- 
lowing the instillation, massage the pros- 
tate and examine the secretion for pus 
and gonococci 

4 If all of the above tests produce 
no discharge and the examinations reveal 
no gonococci in any secretions, instruct 
the patient to drink some beer or alcohol 
and return in a week If no reaction oc- 
curs, instruct the patient that if he 
indulges m intercourse he must use a 
condom. If all tests thus far are negative, 
the fialient can be discharged with the 
adiiKMiition that condoms be used during 
intercourse for a minimum period of 3 
montlis to protect both himself and his 
sex partner 

It IS understood that the above se- 
quence obtains only in those cases that 
give satisfactory results with each of the 
tests In the event that any 1 test pro- 
duces a recurrence of discharge and the 
gonococci are discovered in this dis- 
charge, the sequence is, perforce, inter- 
rupted The patient may, at this point, 
require further instillations or irrigations 
for the discharge. Again if the prostatic 
massage reveals the gonococcus, then, of 
course, we institute a series of prostatic 
massages until the gonococcus can no 
longer be discovered m at least 3 suc- 


cessive smears When such untoward 
reaction occurs, the entire serie-> of tests 
must be applied from the beginning. 


KIDNEY 

Nephrosis 

Nephrosis, so-called, is usually accom- 
panied by crippling edema even though 
the kidney is not irreparably damaged 
and even though in those cases where the 
excretion of water is greatly disturbed 
there is usually good renal function as 
proven by routine tests On the hypo- 
thesis that the disease is a metabolic 
disturbance involving the thyroid, thy- 
roxine and thyroid extract have been 
given with promising results High pro- 
tein diets have been fairly successful, 
although none of the explanations of the 
disease nor any of the treatments have 
been entirely satisfactory. 

Treatment — Because of the loss of 
serum albumin and of its possible sig- 
nificance m reducing the water excre- 
tion, many substances have been injected 
into the blood stream in an attempt to 
increase its power to hold w^ater and to 
remove it from the tissues Among these 
have been hypertonic solutions of dex- 
trose and of sucrose, solutions of 
acacia, whole blood, and hypertonic 
salt solution. Although some help has 
been obtained from these agents, not 
one of them has proved uniformly and 
continuously successful 

As a result of the observation that at 
times transfusion sometimes created a 
marked diuresis, C A Aldrich, Joseph 
Stokes, Jr., W P Killings worth and 
A C McGumness^^ decided to treat 
some of these cases of marked nephrosis 
plus general anasarca with intravenous 
injections of human lyophile serum. 
The serum was administered accord- 
ing to the following technic The lyo- 
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phile serum is distributed m sterile bottles 
marked as to the number of cubic centi- 
meters of serum from which the dried 
powder was derived. It had previously 
been found that this powder could be 
dissolved in one-fourth its original volume 
of distilled water. This was the concen- 
tration used in our first cases. Later it 
was found that the same amount of com- 
patible blood serum would dissolve the 
powder, so that a concentration of 5 
times could be used. This made a thick, 
honey-like, syrupy solution, which could 
be injected directly with little difficulty 
by means of what we designate in our 
hospitals as a "^scalp transfusion’^ set or 
with a simple 30 or 50 cc Luer syringe. 
The size of the needle used depended 
on the caliber of the patient’s vein, a 
20 or a 22 gauge needle usually being 
satisfactory Occasionally, owing to the 
massive edema present, it was necessary 
to cut down on either the great saphen- 
ous \ein at the ankle or on one of the 
\eins m the cubital fos^a Ilowe\er, 
the superficial jugular vein nui) he used 
^afelv 

The concentrated seriiin was injected 
>lov\l\, not more than 5 cc a minute 
When a reaction occurred with the first 
dose of serum, all snl)se(|iu*nt injections 
eontained from 3 to 5 minims (OTi to 
0 3 cc ) of solution of 1 1000 epineph- 

iine h} drochloride It is necessary to 
state here that care must lie exercised 
to prevent this concentrated serum from 
escaping into the tissues, as it is quite 
painful, causing rapid and intense local 
swelling at a site at which it is spilled 
The serum wdien accidentally injected 
into the tissues caused no necrosis or 
slough Venous thrombosis did not fol- 
low^ the injections 

Because there are often large fat 
globules in the lyophile serum, it is 
safer to pass it through a coarse filter 
(Berkefeld N) to prevent the possibility 


of fat embolism. All serum should be 
freshly prepared with distilled water or 
compatible serum and used immediately. 

It was felt that until the proper dose 
was determined by experience it would 
be safer to use frequent small injections. 
Accordingly, we did not in this series 
exceed 2% ounces (80 cc.) or the equiva- 
lent of about 10% ounces (320 cc.) of 
normal serum. It was noted that even 
this small amount apparently induced 
diuresis in some of the patients. 

Nine patients with the disease were 
thus treated and complete immediate 
diuresis immediately took place. Delayed 
and incomplete diuresis occurred in 1 
patient while m 2 patients no results were 
obtainable. 

Hypertensive Disease 

Treatment — During the past few 
years the urologist has been confronted 
with the problem of hypertensive disease 
( )bserving authorities liave attempted 
to cure so-called essential liv pertension 
In culren<il sv nipalhectonn ft rile), renal 
s} mjicitheclomy ( I less, Milliken, etc ) 
<aiKl various other ojieiatioiis u])()ii the 
lumbar svm])athelic nervous sv stem Re- 
sults with all of tlies(^ ])roLe( lures have 
been very uiisatisfactoi \ It has long 
been observed that In i)ertension is as- 
sociated with certain t\])es ot lenal dis- 
ease ( loMblatt and his associates ha\e 
shown that an ischemic kidnev from any 
cause IS a direct stimulant to increased 
hlood pressure as a result of some sul>- 
slauce elaborated In the impoverished 
cells stimulating the adrenal cortical 
hormone. If this theory were correct, the 
removal of a kidney definitel} known to 
be ischemic for one reason or another 
should result m relieving, if not com- 
pletely curing, certain types of hyper- 
tension. W F. Leadbetter and C E 
Burkland^*^ report the apparent cure of 
a colored boy, 5% years old, with marked 
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hypertension of 3 years’ standing by the 
removal of such an ischemic ectopic 
kidney, the main artery of which was 
partially occluded. 

C H Boyd and L G. Lewis^*^ report 
a patient, aged 31, with maligant hyper- 
tension due to arterial disease of the 
right kidney. Nephrectomy was fol- 
lowed by clinical cure of the hyperten- 
sion At the time of operation in Sep- 
tember, 1937, the blood pressure was 
210/''130 and on March 20, 1938, the 
blood pressure was 124/84 As a result 
of the experiments of Goldblatt and 
others, diagnostic studies must be per- 
fected m cases of hypertension so that 
unilateral arterial disease ma\ be more 
readily diagnosed 

Pyelonephritis 

( )ne (^f the commonest of kidney in- 
fections IS that known as acute and 
chronic ]n tdonephntis The acute con- 
dition manifests itself b) high fever, 
sweats, ]jam in the loin, rapid pulse 
and the accompanying frequency, ur- 
genc} and straining m urination This 
condition is iisiiall} erroneousl\ called 
(Welitis, but It IS difiicult to believe that 
such <in acute condition is not usually an 
c‘\acerl)ation of a chronic ])_\ elonephritis 
and is brought on liy some sudden ure- 
teral obstructue lesion or In an iner- 
w helming infection iVs a rule the acute 
condition subsides and a chronic bilateral 
pyelonephritis remains There are many 
cases of chronic p\ (‘loiiephntis that are 
often mistaken for chronic glomerulo- 
nephritis and a differential diagnosis is 
very important In the early stages of 
pyelonephritis the blood pressure is usu- 
ally within normal limits but as the dis- 
ease progresses the blood pressure may 
rise The eyegrounds are perfectly normal 
in pyelonephritis , on the other hand, 
glomerulonephritis is the only variety in 
which retinitis is common This is ordi- 


narily designated as an albuminuric re- 
tinitis ; it is characterized by anemia and 
edema of the disc ; generalized, rather 
dense edema of the retina, usually gray- 
ish white , hemorrhages and cotton wool 
patches, and, in the macular region, the 
radiating star figure made up of large, 
thick groups of hard white exudate. This 
picture is never found with uncompli- 
cated obstructive lesions of the urinary 
tract, although the 2 disease entities may 
exist in the same patient. 

The urine in cases of pyelonephritis 
is slightly cloudy and frequency show's 
the slight opalescence associated with 
bactenuria The specific gravity is usu- 
ally low, there may be some albumin 
and many leukocytes and in old chronic 
cases only a very small number of the 
latter may be found Bacteria, however, 
are usually plentiful With regard to the 
urine, the most helpful fact in distin- 
guishing p} elonephritis from chronic 
glomerulonephritis is that with the for- 
mer casts are rare and ervthrocrtes are 
only occasionally found The leukoc\te 
count is usual!} higher m pr elonephritis 

Obstruction of that part of the urmar} 
])assage which lies below' the bladder re- 
sults most frequently from prostatic 
hypertrophy , carcinoma, contracture of 
the neck of the bladder or urethral stric- 
ture Any of these may cause retention 
of urine, back pressure and renal in- 
sufficiency Due to liack pressure in 
these conditions there is dilatation of the 
pelves and calyces, thinning of the renal 
cortex and impairment of function, and 
at times more or less uremia These 
conditions are sometimes diagnosed as 
glomerulonephritis 

\Try often the clinical picture of im- 
paired renal function, hypertension and 
hematuria in cases of polycystic disease 
IS very similar to the svmptoms asso- 
ciated with chronic glomerulonephritis 
There are symiptoins of gastrointestinal 
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disorders, anemia, headache and weak- 
ness. Examination of the urine will 
reveal a low specific gravity, albumin 
and erythrocytes. There is, too. a definite 
impairment of renal function. 

Hyperparathyroidism with distur- 
bances of calcium and phosphorous 
metabolism and the formation of stones 
in the urinary tract may present a clini- 
cal picture that is very often mistaken 
for glomerulonephritis W^ater intoxica- 
tion must be considered. It in itself will 
cause symptoms of uremia, restlessness, 
asthenia, nausea, convulsions, coma and 
at times oliguria C)n the other hand, 
surprisingly large amounts of water may 
be taken if the output is satisfactor} 

Chronic glomerulonephritis, of course, 
IS considered a disease that is \irtuall} 
incurable, although the life of the patient 
ma\ be prolonged for indefinite periods, 
while the condition> for which it is 
u^uallv confused, for the most fiart, are 
ciirahle entities and it should be a rule 
that where there is even the slightest 
(louht as t(» the (IiagnosKs the patient 
slioiild !)t given the hciietit of a complete 
uinlni4K<il nn t stigation [f this is thor- 
uugliK cairicd out a ^inall but dehiiite 
n| |)<itients whose tonditmn has 
Ikui dnieiK'^ed chmiiK glonurulo- 
iH pin Ills will h( found i(>lia\(. conditions 
ih«it can !)e partialh «ir (oinpleteh re- 
luved \ J ScholP*^ 

In dit Guiteras Lecture before the 
\ineiiLaii I nfloi^iCiil Xsxiciatiou last 
\car. \\^ h Ibaaseh,^^ in <liscussing the 
dinical <latci Cinicerniiig chronic p>elo- 
iicpliritis, slimmed u]) oin ]>resent day 
infoimation m the following manner 

A working knowledge of the bac- 
icriology concerned in infection of the 
urmaiw tract is essential to its intelligent 
treatment 

Although, with renal infection, some 
bacteria may cause clinical and pathologic 
Signs which are characteristic, any of the 


various bacteria may cause the compli- 
cations and pathologic changes which 
may occur. 

Although pathologic changes resulting 
from various types of bacteria are in gen- 
eral similar, infection with Aerogenes 
and Proteus is often more resistant to 
therapy and often causes more wide- 
spread involvement of the submucosal 
tissues than does infection with other 
bacteria. 

Although all bacteria may cause mild 
symptoms and but little deformity, yet 
this type of infection is observed rela- 
tively more often in the presence of cocci 
than of other bacteria. 

]Mixed infection may occur and often 
requires persistent and intelligent treat- 
ment in order to eradicate the various 
t} pes of bacteria. 

Amicrobic pyuria is present in more 
than 20 per cent of cases of chronic 
pyelonephritis Although a specific or- 
ganism ma} be present in some cases, in 
most cases the bacteria ha\e become so 
indolent and scattered that the_\ fail to 
appear m cultures Anaerobic bacteria 
<ire <»nl\ occasional!} of etiologic im- 
]K»rtance 

The /’ll of the urine is not of much 
diagnostic impoi lance in renal infection 
unless it is distmctl} on the alkaline 
side Knowledge and adjustment of it 
is, however, essential to intelligent treat- 
ment with mandelic acid and m ketogenic 
therap} and to a less extent to (»lhei 
forms of chemotherapy 

Lithiasis secondary' to chronic pyelo- 
nephritis IS a distinct Upo of renal lithia- 
sis It occurred m 5 per cent of a series 
of cases encountered at the Mayo Clinic 
It IS attended b_v roentgenographic signs 
which may" be characteristic Its origin 
IS apparently not the result of the urea 
splitting action of bacteria, since the pH 
is usually m the range of neutrality It 
causes comparatively few renal symptoms 
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or complications m most cases and usu- 
ally does not affect the course of the 
infection over a period of years. All 
types of bacteria may be concerned. 

Renal hematuria secondary to pyelo- 
nephritis occurs in 12 per cent of cases; 
it IS usually a late complication and is 
caused by granulomas or areas of super- 
ficial ulceration in the mucosa of either 
the pelvis or ureter, very often in the 
latter. It often can be stopped by con- 
trolling the infection with chemotherapy 
or by means of pelvic lavage. Its oc- 
currence is apparently not related to the 
species of bacteria or to the pYi ol the 
urine All types of bacteria are con- 
cerned, although in the majority of cases 
Aerogenes and colon bacilli are present 

Urographic deformity which accom- 
panies chronic pyelonephritis and which 
is regarded as characteristic, consists of 
caliectasis and ureterectasis with cica- 
tricial narrowing of the infundibula and 
of the renal pelvis The outline of the 
dilated cahx is usually more irregular 
in the presence of infection than in the 
presence of ob'^truction The dilatation 
of both ureter and calices usually is 
ad\namic m character On the other 
hand, p^electasis, which ns of compara- 
tuely infrequent occurrence, is likely to 
he the result of obstruction Dilatation 
of the ureter is usualh of greater diag- 
nostic importance than that ol)ser\ed in 
the calice^^^ Adynamic or atonic ureterec- 
tasis ma} be explained by periureteritis 
afifecting the trophic nerves which supply 
the ureteral w^all In view^ of the marked 
ureterectasis and angulation of the ureter 
so frequentl}^ observed, it is notewmrth\ 
how" seldom actual constriction of the 
ureter is found The degree of deformity 
IS not iiecessarily dependent on the dura- 
tion or the degree of infection, but more 
on the extent of submucosal invasion 
Although all types of bacteria are con- 
cerned, less deformity usually is seen in 


the presence of coccal infection than in 
the presence of infection with other bac- 
teria. The greatest deformity is observed 
when the infecting organisms are Aero- 
genes or Proteus. The excretory urogram 
often is misleading in that it fails to 
visualize the deformity in the calices and 
in the ureter. 

Treatment — Removal of foci of in- 
fection in cases of chronic pyelonephritis 
is not so efficacious as it is in cases of 
acute infection. Such foci may have a 
direct bearing on persistent prostatic in- 
fection, and should be removed, Pros- 
tatic infection often prevents eradication 
of pyelonephritis and requires specific 
treatment. Sulfanilamide promises to 
be a valuable adjunct to prostatic treat- 
ment. 

Nephroptosis is seldom a factor m 
causing chronic pyelonephritis. When 
renal stasis is present it is usually recog- 
nized by clinical and urographic signs 
and surgical intervention may be neces- 
sary However, such intervention is 
required m only a small proportion of 
cases of chronic pyelonephritis. 

Since recovery from chronic p\elo- 
nephritis is spontaneous in fully 20 per 
cent of cases, too much credit must not 
be assumed for various methods of treat- 
ment which ha\e been employed 

It is surprising how’ seldom compli- 
cations wdiich require surgical operation 
appear. Surgical treatment usually is 
not indicated unless one of the following 
is present : Some form of obstruction ; 
localized, persistent infection ; destruction 
of renal function, or atrophy Such treat- 
ment was found necessaiw in hut 3 per 
cent of the 526 cases of chronic p\elo~ 
nephritis observed at the clinic in the 
past 7 years. 

In the recent developments of chemo- 
therapy, compounds have been produced 
viffiich have given startling results I 
refer particularly to sulfanilamide and 



1118 


SURGERY 


mandelic acid. Although sulfanilamide 
gives promise of being a potent factor 
in eradicating renal infection in many 
cases, in common with other similar 
drugs, it is of greater value against acute 
than against chronic infection. There is 
a vast difference in the results obtained 
m treatment of chronic and of recent 
renal infection. Although most renal 
infections, when acute, subacute, or re- 
curring, can be controlled by recently 
developed chemotherapy, nevertheless 
when the infection becomes chronic, sec- 
ondary and anatomic changes often will 
defy all treatment. 

Eradication of chronic pyelonephritis 
will be possible by prophylaxis and by 
thorough, intelligent treatment of acute 
and subacute infection. Treatment of 
urinary infection still demands the intelli- 
gent supervision of the urologist 

The Nephrectomized Patient 

C L Deming,^'^ m discussing the 
medical future of the unilaterally ne- 
phrectoinized patient calls our attention 
to tlie fact that the expectancy of life 
of the unilaterallv ne()hrectomized per- 
son depends {a) (Jn the cause f(jr 
which the kidne\ was removed; (b) on 
the condition of tlie remaining kidney, 
and ( ( ) on the social status of the indi- 
vidual Certain operative procedures 
ap[)Iicahle to tuberculous and pyogenic 
cases are available which dimmish the 
mortalit} and shorten the postoperative 
couise Control of the pyogenic infec- 
tion of the remaining kidne}/ is an ambi- 
tion worthy of effort The \oung person 
whose kidney has been removed for 
other causes than malignancy has a nor- 
mal expectancy of life. Marriage is per- 
missible for these individuals who have 
a normally functioning kidney after a 
reasonable length of time following ne- 
phrectomy Pregnancy is permitted for 
all those healthy individuals who have 


not had a malignancy. Although the 
problem of malignancy is a bafffmg one, 
we, as urologists, may find a source of 
satisfaction in our treatment of lesions 
requiring a nephrectomy in a statement 
from the Association of Life Insurance 
Directors, namely, that the death rates 
for nephrectomy were lower and the ex- 
pectancy of life greater than was antici- 
pated. 

Renal Mobility 

The normal kidney is a very movable 
organ This has been recognized for 
years but only recently has the study 
of renal mobility lent itself advantageously 
for diagnostic purposes. We have long 
known that a kidney could be movable, 
palpable and ptosed without causing 
symptoms or being the seat of patho- 
logical changes The location of the nor- 
mal kidney in the supine position is 
higher than wffen the patient is in the 
erect position. Serial pyelograms have 
show'll variations in the position of the 
kidney in the same individual and these 
have also been noted m postural changes 

fn association witli Dr Ral])h Bacon 
and Dr B Swaviie Putts, Elmer Jrless^*’ 
reports a technic and some interesting 
results in a new method of stiidving 
variations in renal position d^his de- 
creases the expense of serial films and 
has made comparative study of kidney 
mo\emeiit much simpler It is called 
respiration pyelography. 

Technic- With the catheters in place 
first take a plain roentgenogram followed 
by a plain p}elugram with the patient 
simply holding his breath, after which a 
third film is used wnth a fast cassette 
The patient is now instructed to take a 
long breath and hold it and the first 
exposure is made. The patient is then 
instructed to exhale completely and re- 
main quiet while the second exposure is 
made on the same plate These pyelo- 
grams are all made in the supine position 
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The taking of 2 pictures on the same 
film, 1 111 deep inspiration and 1 in deep 
expiration, has proven of great value in 
the following conditions: 

1. It helps to rule out so-called non- 
pathological ureteral kmks. 

2. It has established, for all practical 
purposes, normal renal motion. 

3. It is of important significance in 
the differential diagnosis of perinephric 
and subdiaphragmatic abscess In peri- 
nephric abscess there is very limited 
motion on the involved side with normal 
diaphragmatic motion This limitation of 
motion occurs early in the disease and 
in subdiaphragmatic abscess there is 
limited motion on the diseased side with 
fixation of the diaphragm. 

4. It is a valuable guide, postopera- 
tively, after any surgical procedure used 
for the fixation of nephroptotic kidneys 
with kinked ureters In these cases the 
operated kidney is fixed and moves but 
slowly in both deep inspiration and deep 
expiration as compared to its unoperated 
fellow 

5. It IS of some prognostic value in 
certain other renal conditions and is a 
distinct aid in planning operations upon 
kidneys, the seat of calculous disease, 
pyonephrosis and tumor For example, 
if the diseased process is limited to the 
kidney itself there should be normal 
range of motion on deep inspiration and 
deep expiration If, on the other hand» 
the kidney is fixed, it is prnna facie evi- 
dence that the pathologic process, \\ hether 
it be infection or tumor, has spread 
beyond the confines of the capsule In 
the latter, of course, the prognosis is not 
as favorable as where such extension 
has not taken place and again the surgi- 
cal approach will be more thoughtfully 
planned if surrounding renal htructures 
are designated by the respiration pyelo- 
gram, to be involved A nephrectomy 
with perirenal fixation is a far more for- 
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midable procedure than is one wlicre this 
fixation does not exist. 

6. The procedure is also useful in 
hydronephrosis in suggesting whether or 
not the probable cause of the nephrosis 
may or may not be an aberrant \essel. 
The procedure and technic are simple, 
easy and inexpensive, and will be of great 
value to those choosing to use it. 


PROSTATE 

Hormonal Therapy — For the past 
few years efforts have been made on the 
part of many clinicians to treat hyper- 
trophies of the prostate by hormones. As 
early as 1889 Brown-Sequard was one 
of the first workers to advance the theory 
that the testicles manufactured an internal 
secretion. Lower and his associates used 
inhibin, a testicular hormone, which 
they believed had an inhibitory effect 
upon the pituitary gland. They treated 
a large senes of simple hypertrophies 
of the prostate with inhibm and while 
some of their results seem encouraging 
many of their cases required surgical 
extirpation later Their patients received 
the equivalent of 2 ounces (60 Gm ) 
of fresh testes for 3 months and then 
a maintenance dose of -i, ounce ( 20 
Gm ) was ad\ised daily. About 65 per 
cent of their cases they considered im- 
proved. FI W E Walther and R M 
Willoughb}-*^ have treated 15 patients 
with male sex hormone preparations 
and noticed definite clinical impro\e- 
ment They behe\e that in early pros- 
tatism or where, for some serious ph\ st- 
eal disability m ain type of prostata 
obstruction, surgery seems inad\isahle, 
the newer male sex hormones should he 
given a thorough trial Thew stress the 
disadvantage of being obliged to use a 
continual maintenance dose They^ use 
androsterone and testosterone propionate 
for oral and intramuscular use 
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J G. Strohm, Z. C. Edelson and G. 
H, Merryman^^ use testosterone and 
report their results as fair in early 
prostatic hypertrophy, with partial re- 
sults in moderate hypertrophy, and poor 
results in long-standing hypertrophy. 
They suggest that with the use of the 
hormones, massage of the gland be em- 
ployed. Subjectively, their patients 
seemed to obtain great relief from their 
symptoms without much change being 
noticed m the size of the gland. 

A. Oberholtzer^- comes to approxi- 
mately the same conclusion after a care- 
ful study of 34 patients, claiming 27 
favorable results against 7 negative ones 
Stressing the fact that under this form 
of treatment one cannot obtain reduction 
in the volume of the prostate and that 
if the therapy fails, surgical intervention 
IS by no means endangered, and that m 
his experience these patients stand pros- 
latectr)!^' \Mth fewer complications He 
uses to grain (5 to 10 mg ) per 
da} injected intramuscularly of testos- 
terone propionate 

ft would seem to he ad\aiitageous for 
the urologist m certain selected groups 
(»f To tr\ these suhstances, hut a 

gieat (kal iiKua* expt*nniental work and 
dinK<il ohscixation of the actions of 
these suh>taiKes must he made available 
hefoie the treatment can he properly 
evaluated At the present tune the treat- 
ment In empirical and cannot he con- 
sidered as }et t(> he upon a completelv 
lational scientific basis The mechanical 
iemo\al of the obstructing jirostate is 
at the present time the only hope for the 
lelief of prostatism 

T ransurethral Prostatectomy — Suf- 
ficient time has elapsed since the first 
transurethral procedures were advocated 
to properly evaluate this operation. Its 
dangers are still sepsis and hemorrhage, 
both of wEich are reduced to a minimum 
as the individual operator gains in ex- 


perience. That accidents still occur dur- 
ing transurethral procedures is obvious, 
that patients still occasionally die from 
both hemorrhage and sepsis is still true. 
However, it is admitted by most men 
having much experience with this pro- 
cedure that perhaps it is indicated as 
the best treatment in obstructive carci- 
nomas of the prostate. 

G. J. Thompson and J. L. Emmett^^ 
have studied 107 original cases of car- 
cinoma, a total of 17 have thus far ob- 
tained at least a 4-year cure, while 10 
patients are still surviving in the 5- and 
6-year period after operation In all 
of these cases transurethral operation 
w^as done in order to relieve urinary 
obstruction and the only hope was to 
relieve symptoms 

D Schlapik,^^ in reporting his work 
in 471 patients, is convinced that the 
suprapubic operation should be reserved 
for massive prostates but that the aver- 
age prostatic obstruction can he relieved 
by resection Postoperatuely he irrigates 
the bladder every half hour for 12 hours 
and then e\ cry hour the second 12 hours 
The second 24 hours the patient is irri- 
gated every 2 hours. The fre(jiienc\ oi 
irrigation is increased if bleeding starts 
at any tune The catheter is allowed t(i 
remain in place for 24 hours aftc‘i the 
temperature is normal 

C W Collmgs-''^ ]>leads for earlv 
transurethral resection, stating that most 
types of obstruction of the bladder neck, 
if the patient heeds the beginning s}in])- 
toms of prostatism, can be relieved hv 
transurethral surgery long before per- 
manent damage has occurred to the heart 
and kidneys 

It must be emphasized that this is an 
operation for experts and, as Alcock 
says, the type of operation for prostatic 
obstruction depends more upon the op- 
erator than upon anything else. To 
paraphrase him, “Young should do a 
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prostatectomy, I should do transurethral 
surgery.” This is also true of mo'^t sur- 
geons and surgical procedures The 
operator should do the procedure with 
which he is most familiar and should use 
the method which gives him the best re- 
sults A few years ago Gideon Tim- 
berlake advocated the use of the resecto- 
scope 111 the treatment of prostatic 
abscess. He demonstrated that it w^as a 
simple matter with the cutting loop to 
slice a window^ from the prostatic urethra, 
enter the abscess pocket and that quick, 
easy evacuation w^as accomplished with 
splendid healing results. This technic 
has been used by Thompson and others 
R Bell-^^ reports that most prostatic 
obstructions thus treated may he per- 
mitted to leave the hospital witliin a few 
da} s 111 good general condition The 
work IS done with \er\ little sliock and 
the operation is neither formidable nor 
IS It followed b} complications that ina} 
occur when the abscess was diaiiied b\ 
the ]ierineal or suprapubic route 
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THERAPEUTICS, GENERAL 

Edited by E. A. Daugherty, M.D. 


ACTIVATED CHARCOAL 

Due to the lack of a well-defined plan 
of treatment for a patient suffering from 
an overdose of phenolphthalem, B. Fan- 
tus and J. M. Dymewicz^ studied experi- 
mentally the practical value of charcoal 
for this purpose. 

The following doses of phenolphthalem 
was taken by 10 volunteers at intervals 
of a week: 

Dose 1 — 0 30 Gm of phenolphthalein. 

Dose 2 — Dose 1 followed in 15 minutes by 
15 Gm of magnesium sulfate. 

Dose 3~Dose 1 followed in 15 minutes by 
15 cc. of castor oil 

Dose 4 — Dose 1 followed in 15 minutes by 
7 5 Gm of activated charcoal In cases 1, 2 and 
3, 15 Gm of charcoal was gi\en 

Dose 5 — Dose 1 followed in 15 minutes by 
7 5 (xin (15 Gm in cases 1, 2, and 3) of 
activated cliaicoal and followed 15 minutes 
later 1)> 15 cc ot castor oil 

Dose 6 — Same as dose 1 

The results showed that, while there 
was eonsideiable \ariati(in in total jicr- 
eentagc' of pheiK )l])Iithalein eliminated in 
relation to that ingested (average 3 3 
pt'r cent), there was a consistent and 
imirkcHl diminution in the elimination 
following the administration of activated 
charcoal, the elimination figure averaging 
1 4 per cent, the controls a\eraging more 
than twice this amount. The authors 
concluded from the results of their exper- 
imental stud} that, in case an overdose 
of phenolphthalein is taken, there be ad- 
ministered as soon as possible at least 
25 times — -or as large a quantity as one 
can get the patient to take— of activated 
charcoal diffused through water The 
authors recommend for the sake of pal- 
atability that the charcoal be taken in 
ginger ale or '‘Coca-Cola.’’ It may be 
( 1122 ) 


taken in divided doses. An excess of 
charcoal is harmless. In un-co-operative 
patients one would be justified in pass- 
ing the stomach tube to administer the 
charcoal if the patient refuses to swallow 
it. In cases where an exceedingly large 
quantity of phenolphthalein has been 
taken, it might be advisable to follow 
the activated charcoal by a tablespoonful 
of castor oil 


ALUMINUM HYDROXIDE GEL 

Therapeutics — • E. S. Emery, Jr , 
and R B. Rutherford^ report on the 
use of colloidal aluminum hydroxide m 
the treatment of 12 cases of peptic ulcer 
Eight of the 12 cases were considered 
to be of a severe type, and 4 were of a 
more moderate type The drip method 
of administration of the gel was used in 
5 cases and the oral mctliod m 7 cases. 
After the first week all patients were 
treated by the oral method The alumi- 
num h}droxi(le gel wms used in a con- 
centration of 1 part of gel to 3 parts of 
water When using the drip approxi- 
mately 15 drops of the solution per 
minute wais given through the tube 
Orally, the solution wais administered in 
60 cc doses hourly, from 8 a m to 9 
p. ]\r The patients m addition were fed 
on a Sippy diet 

The results show that all patients were 
relieved of their pain within 24 hours 
and had no recurrence of pain while 
remaining on treatment 

Colloidal aluminum hydroxide in addi- 
tion to neutralizing the secreted acid, 
decreases the titratable acidity of the 
gastric juice. 
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The drug is absorbed but slightly, and 
does not interfere with the acid base bal- 
ance. The authors recommend that all 
ulcer patients who fail to respond satis- 
factorily to the Sippy regimen should be 
treated with aluminum hydroxide before 
surgical intervention is carried out. 


ANTIPYRIN 

Therapeutics — Antipyrin has been 
used for many years in the treatment of 
rheumatism, and many men consider it 
equally as effective in this condition as 
the salicylates, L. Bouchut and M. Lev- 
rat^ reported very good results with the 
use of antipyrin in a series of cases 
which they studied. The authors did not 
observe any disturbance of digestion or 
impaired kidney function attributable to 
the use of the drug in their cases, and 
they give as their indications for its use * 
(a) Cases of acute articular rheumatism 
with persistently high temperature, (b) 
cases in which salicylates are badly tol- 
erated or fail to produce satisfactory 
results, and (c) rheumatic carditis, for 
which they consider antipyrin specific. 


BEE VENOM (APICOSAN) 

Therapeutics — J Kroner, R. ]M. 
Lintz, M Tyndall, L Anderson and 
E. E Nicholls'^ report on the use of bee 
venom ('apicosan) in the treatment of 
100 patients with rheumatoid arthritic. 
Of the patients treated 73 showed definite 
improvement, as indicated by a fall in 
the corrected sedimentation index, and 
an alleviation of the clinical s>niptonis 
Seventeen were free from s>mptoms 6 
months to a year after the treatments 
were discontinued, 18 had onlv mild tran- 
sitory pains, and 38 had moderate im- 
provement. 

Ten patients had an advanced, active 
deforming type of arthritis. Six of these 


patients improved with an average of 
31.5 injections of bee venom. 

In patients with mcKlerately severe 
arthritis, the range of injections was fnjm 
6 to 48 and in patients with a mild ar- 
thritis, from 6 to 38 

Dosage and Administration — AH 
injections were given iiitradernially. The 
site selected depended on the location of 
the most painful joints. The skin was 
cleansed with alcohol and wiped dry 
with benzene The treatments were con- 
tinued at weekly or biweekly intervals, 
increasing 0.1 cc at each visit. Only 0.1 
cc. was put into a wheal and the wheals 
were placed about 1 inch apart When 
a patient had received 0 5 cc. of concen- 
tration I, he was given U.l cc. of con- 
centration II, which was increased to 
0.5 cc and then concentration III was 
started. The dose was then increased 
0 1 cc. at each visit until the patient was 
receiving 1 ampule of concentration III. 
The development of large pseudopodia 
at the site of injection denoted sensitivity 
and the dose was nut increased for sev- 
eral visits. 


BENZEDRINE 

SULFATE (BENZYL METHYL 
CARBINAMINE, 
AMPHETAMINE) 

Therapeutics — V senes of 28 pa- 
tients admitted to the S\ racuse Psy- 
chopathic Hospital in ps\cliutic states 
brought C)!! by alcohol were treated and 
the results reported by E C Reifcnstein, 
Jr, and E Davidoff’ The seiies in- 
cluded 15 patients with ]jatlioI(»gic mtux- 
ication, 5 with delirium tremen<, 4 vvitli 
acute hallue'inosis and 4 witli Kor^akoff^s 
syndrome The authors report a definite 
and at tunes a marked acceleration in 
improvement m 93 per cent of their ca-^es 
In cases of dehrmm tremens the results 
with benzedrine were c quail) as good as 
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those obtained with spinal fluid drainage 
With the exception of 2 patients with 
Korsakoff’s psychosis complicated by ar- 
teriosclerosis, none treated thus far with 
benzedrine sulfate have required com-” 
mitment to a hospital for chronic mental 
patients. According to the authors, in 
states of intoxication with alcohol in 
which no psychosis was demonstrable 
benzedrme sulfate usually produced an 
even more satisfactory response than in 
states of intoxication m wiiich a psy- 
chosis existed. Five to 10 mg of benzed- 
rine sulfate in the morning caused a 
rapid disappearance of the headache, 
fatigue and mental depression which usu- 
ally follows an alcoholic debauch. 

In the psychotic patients 10 to 30 mg 
dail\ b\ mouth was the usual dose of 
benzedrine sulfate In a few cases the 
drug was administered intra\’en(nisl\ in 
10 to 30 mg. (loses 

Toxic Effects — S I’ W'aiid** dis- 
cus^es the effect of toxic doses of lieiizU 
metlnl carbinamine in man Idle subject 
u^e(l in these exjiennients was <i normal 
man, aged 27, weighing d7 Kg In all 
tluu‘ weie X sej), irate ex[jeiiments cai - 
ricd out \arMng troiii 7 to 10 da\ s aj)art 
In each (‘xjiermunt 2 new ben/ednnt 
inhalers were used simultaneoiisl\ and 
Aeie inhaled norniallv and at times 
deepl\ tor ])enods (jf from 4 to O horns 
coiitiiniouslv It was calculated that ap- 
proximate!) 050 mg (10 grams I was 
inhaled m e<ich exjiermicnt ((>7 mg ])er 
Kg of Ijod) weight) The estimated 
absorbed doses wais believed to be ap- 
proximate!) 400 to 500 mg 

ddiis would be approximately 50 times 
the usual therapeutic dosage of ben- 
zedrine sulfate by mouth; it is about 
1000 times the usual therapeutic dosage 
of the inhaler 2 inhalations an hour. 

The conclusions drawn by the author 
regarding the toxic eflfects of benzedrine 
are as follows : 


1 Continuous inhalation of benzedrine can 
produce definite toxic effects characteristic of 
sympathomimetic excitation, stimulation of the 
central nervous system and depression of the 
cardiac muscle 

2. Ephedrme and benzedrine are pharma- 
cologically very similar in toxic doses. 

3 Benzedrine in toxic doses reduces libido 
mexierately after sympathetic stimulation sub- 
sides 

4 The pressor effect of benzedrine is 
marked, but relatively temporary 

S. Benzedrine in toxic doses is a diuretic in 
normal individuals 

6 The stimulation of the central nervous 
system is marked, but relatively temporary and 
IS always followed by marked fatigue and men- 
tal depression when toxic doses of benzedrine 
are absorbed 

7 Permanent organic changes are probably 
negligible with normal doses of benzedrine over 
long periods of time 

8 The margin of safety of benzedrine is 
great in normal persons 

9. The likelihood of addiction is quite pos- 
Mble 

10 The indiscriminate use of benzedrine is 
very unwise 


CALCIUM 

Therapeutics — • H. Taegei ' rqxjrts 
on tile tlierapeutic use of ca!cmm m lead 
poisoning The author has observed a 
caltmni dehciencv in the erv tlirocv tes of 
patients with lead poisoning and, in 
order to re-establish normal conditions, 
the adminislralion of calcium is iieces- 
sarv However, due to tlie mobilizing 
effect of cakium on the lead in the btjdy, 
the administration of calcium must be 
earned out with great caution 

In the presence of severe symptoms of 
intoxication, all measures that mobilize 
lead are strictly contraindicated After 
the acute symptoms of intoxication have 
subsided, then calcium should be given in 
small doses to compensate for the cal- 
cium deficiency. Large doses, according 
to the author, are contraindicated. Milk, 
and phosphates in a suitable ratio, should 
be given in gradually increasing doses 
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The daily quantiU of milk should not 
exceed 1 liter. Later, small doses of 
calcium gluconate may be given by 
mouth. The author advises against the 
use of calcium intravenously in cases of 
lead poisoning. 

R. S. Lampson and F. A. Simeone^ 
report on their clinical investigation of 
the use of calcium chloride in the relief 
of colic-like pain and in spasm of the 
bladder In 14 cases treated with intrav- 
enous injections of calcium chloride, 
symptomatic relief was obtained in all 
but 2, 111 both of which large doses of 
morphine was the only drug that gave 
relief from the pain The drug appears 
to be effective in those cases of spas- 
modic pain resulting from a localized 
irritative state. 

The drug is also useful as a diagnostic 
aid in that, with the prompt relief of pain, 
the marked voluntary muscular spasm 
which accompanied the pain is relaxed 
This permits more careful examination 
of the patient without resorting to the 
use of morphine with its accompanying 
generalized sensor\ depression 


CARBON MONOXIDE 

Chronic Toxic Manifestations Due 
to Prolonged Exposure — H G. Beck, 
and G M. Suter^^ report on the f requeue} 
with which cardiac symptoms appeared 
m patients whose illness was dehnitel} 
due to frequent and prolonged exposure 
to carbon monoxide gas 

The injurious action of carbon monox- 
ide gas is due indirectly to its unusual 
affinity for hemoglobin, causing the oxy- 
hemoglobin molecule to be replaced b) 
carbon monoxide, thus producing a state 
of anoxemia. Structures endowed with 
a rich blood supply, such as the mvocar- 
dium and the central ner\ous s}stem, 
show relative!} more damage m states nf 


anoxemia than tissues with a less abun- 
dant blood supply. 

The present series reported consists of 
a study of 136 cases of chronic carbon 
monoxide poisoning extending over a pe- 
riod of 15 years. 

The lesions affecting the heart, lirain 
and other organs are primarily vascular, 
consisting of small hemorrhages and peri- 
vascular infiltration with local necrosis. 
When the heart is affected, coronary 
thrombosis frequently develops. 

Patients who appear to recover from 
acute asphyxiation frequently have later 
manifestations, which appear in 3 to 7 
days. These delayed symptoms may af- 
fect the heart, brain or other organs and 
terminate fatally. 

Those w'ho survive the delayed mani- 
festations may recover completely or 
finally ma} have se\ere organic disease 
of the heart or other organs, to which 
they final!} i^uccumb 


CARBON TETRACHLORIDE 

Poisoning' — A case of poisoning with 
\er} good clinical e\idence f)f injur} to 
the li\er from inhalation of the \apor 
of carbon tetrachloride is reported on 
b} (j V Madding and H R Butt 
Although carlxm tetrachlt inde has been 
a standard drug m the production of 
exiierimental hepatitis m animals, few 
clinical case'' ha\e been encountered, and 
according to the author^ the case re- 
ported Is the only one in the records 
of the Clinic 

The patient, a Russian man, aged 24 
\ears, had been empIo}ed at a dry 
cleaning estahlishment for the past 5 
years The cleaning agent used was car- 
bon tetrachloride and the patient had 
been exposed constantly to small cpian- 
tities of this without apparent untoward 
eflfect until 1 month prior to admission, 
when ht commenced to feel bad. 
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The first symptoms complained of 
was a dull ache in the region of the 
kidneys, associated with dysuria and 
slight nocturia. Erythrocytes were 
found in the urine. There was also 
present a constant, dull aching across 
the upper portion of the abdomen, an 
associated distress around the heart and 
marked lassitude. Finally, when exposed 
to the fumes he suffered severe head- 
aches, dizziness, and nausea and vomit- 
ing. He gave up work 1 week before 
admission to the Mayo Clinic, and all 
symptoms abated except extreme leth- 
arg}" about which he was much con- 
cerned. The important physical findings 
were an obese man with a pale pasty 
complexion. The liver was palpable to 
the level of the umbilicus on the right, 
was tender, indurated and rough The 
tip of the spleen was also palpable but 
not tender No ascites or dilatation of 
superficial \eins Albumin was present 
in tlie uruic, guide 2 The bromsulfalem 
te^t of li\cr function showed retention 
of d\(*, grade 2 

Treatment -- Tht patient was in- 
^triKted to stop work, guen a diet high 
in I ai lioln di ate, low in fat and low in 
piotcin In <i(l(lition to the diet tlie pa- 
tuaii ingested near!) 2 g<illons (4000 

) oi Karo torn syrup in a 7 weeks’ 
period hetwi'en liis first and second \isit 
fo tlk clinic At the time of the second 
visit he ap])eared to he in good health, 
\\as iue from svinptonis and had gained 
7 pounds \ luer function test showx*cl 
a retention of (l\e, grade 1 , and the li\er 
had decreased in size to normal The 
authors expected an uneventful recovery. 

Physical and Toxicologic Proper- 
ties of Carbon Tetrachloride — Carbon 
tetrachloride is a colorless, transparent 
fluid, cleuved from methane It is sim- 
ilar to chloroform but is more toxic It 
is volatile at room temperatures and is 
about 5 times as heavy as air. Its vola- 


tility makes it accessible for inhalation 
and the fact that it is heavier than air 
makes proper ventilation a very difficult 
problem. The chemical is readily ab- 
sorbed through the lungs, the skin and 
the gastrointestinal tract. 

Poisoning from carbon tetrachloride 
of animals produces hemorrhage into the 
gastrointestinal tract and necrosis of the 
central portion of the liver lobule which 
can lead to acute yellow atrophy and 
cirrhosis Sometimes diffuse nephritis 
results as a terminal development. 

Workers engaged in the occupations 
of dry cleaning and shoe repairing, the 
manufacture and use of certain paints 
and m the vulcanizing rubber industry 
are those m which exposure to carbon 
tetrachloride fumes are most likely. 

In the literature, there are many re- 
ports of acute poisoning from carbon 
tetrachloride, but comparatively few re- 
ports of hepatitis due to inhalation of 
the fumes of this cliemical Because of 
the rarity of the condition and possible 
mduslricil and medicolegal aspects of the 
problem, the authors considered the case 
cl \eiw nn])()riant one 

In discussing tlu^ abo\e case J L 
I tollman states ccxpcnnicntal work 

with annuals indicates that the extent of 
hei)alic damage due Oj administration of 
carbon tetrachloride can be greatly al- 
tered In variations in the diet of the 
anim<i!s. The resistance of the liver 
seems definitely greater when the diet 
is rich in carbohydrate \nnnals seen 
in terminal stages of he]xatic cirrhosis by 
long continued exposure to carbon tetra- 
chloride appear to have recovered com- 
pletely within a few months after dis- 
continuation of the chemical if a diet 
rich m carbohydrates is given. 

W. H. Graham^i discusses 2 cases of 
acute poisoning with carbon tetrachloride 
in which the symptoms very closely 
simulated an acute abdominal condition 
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In discussing treatment the author states 
that in 1 case improvement was brought 
about in less than 12 hours by the intra- 
venous injection of 10 cc. of a 10 per 
cent solution of calcium chloride. 


DIGITALIS 

Influence on Cardiac Pain— In or- 
der to determine whether digitalis has a 
direct constricting effect on the coronary 
arteries and, as a result of such action, 
increase the pain in patients suffering 
with attacks of angina pectoris, H. Gold, 
H Otto, N. T Kwit and H. Satchwell^- 
studied and reported on 120 ambulant 
cardiac patients suffering with cardiac 
pain. The study was conducted during 
a period of 7 years. The duration of 
observation in any given case varied 
from 2 to 64 months, the a\erage being 
21 months 

The authors used as their criteria for 
the selection of these patients eMdence 
of organic heart disease, absence of 
signs of congestion, cardiac pain on ef- 
fort, doing little or no ph\sical work 
and faithful co-operation 

The effect studied was the influence 
of digitalis on the severity and frequenc\ 
of attacks of pain and (jii the capacity 
for effort w ithout pain 

The results show \anal)le departures 
from the regular status in about 50 jier 
cent of the cases after digitalis was 
started In approximately 15 per cent 
the pain was increased and m about 30 
per cent it w^as diminished. Results \er\ 
similar to the above w’^ere also obtained 
when a placebo was substituted for 
digitalis 

In most cases the change m pain 
failed to persist when administration of 
the drug was continued or failed to re- 
appear during repeated courses of digi- 
talis 


In the remaining cases m which the 
change recurred when the courses of 
digitalis was ref>cated, it was possible 
to digitalize fully without any apparent 
effect in pam by altering the form, color 
or flavor of the preparation of digitalis. 

The authors conclude from these re- 
sults that m cases of angina pectoris 
without congestion the possibility is 
negligible that the use of digitalis will, 
by direct action on the circulation, in- 
crease or diminish cardiac pain. 


GENTIAN VIOLET 

Therapeutic Value — R L Sutton, 
Jr,^’" discusses his experience with the 
use of gentian violet in the topical treat- 
ment of those external diseases wherein 
gram-positive bacteria play a part The 
dye is a mixture of pientamethylpararos- 
anilme chloride and hexamethylpararos- 
anilme chloride, and is soluble m w'ater, 
alcohol and chloroform and insoluble m 
petroleum fractions The d\e is nontoxic 
and nnnirritative and can therefore be 
used with safet} in the treatment of 
various forms of cutaneous disease such 
as seborrheic dermatitis, impetigo, ec- 
zema, paron\chia, eczemaUud rmgw’orni, 
\hncent\ angina, and ulcers of the leg 
The substance has abo beta found su- 
perior to tannic acid in the treatment of 
liuriis, anti as a pre\enti\e of automocti- 
lation in Ntaphx loi occal coiulitioiiN of the 
skill 

Wry good results are obtained by the 
author with the use of the d\e m con- 
junction with superimi)Ose(l wet dress- 
ings of either 1 5000 mercuiw bichloride, 
1 .500 aluminum acetate, or 1 j)otas- 
siuni bichloride TIik metht^d is par- 
ticularly efifectual in most secondarily in- 
fected dermatoses and in those primary 
dermatitides due to gram-positive organ- 
isms 
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In the treatment cjf XTncent's angina 
all infected areas are buabbed with a 
2 per cent solution of gentian violet, and 
the patient is then given a mouthwash 
of tepid water to prevent staining of the 
lips Apart from the bacteriostatic ac- 
tion of the dye it also possesses well- 
marked granulating properties and is 
thus useful for the sterilization of closed 
cavities and the promotion of healing 
of open wounds. 

In momhal pruritus of the inguinal or 
anal regions, and the accompanying dis- 
seminated eruptions, the daily applica- 
tion of 2 per cent aqueous solution of 
gentian violet and the supeninposition 
(if 1 3000 permanganate soaks will give 
(iuick relief 

The dye ma_\ be incorporated in a 
->al\e, but the author believes this to be 
a rather nnsatisfactor} method of use 
The aqueous solution (jf 1 or 2 per cent 
for topical apjilicatKin and from 0.1 to 
0 5 per cent for soaks or baths is the 
most pra(.tic<il \\a\ to use gentian \iolet 


GLl CEin L TRINITRATE 

Unusual Reactions — Man\ patients 
sufUnng with h\ p(. rteusion evjierienct 
Kither se\ere uaclujiis following the ad- 
niinistration of gl}cer\l trinitrate Tin* 
iiatuu* <ind heiiuenc} of these leactions 
weie studied b\ fl (‘ Lueth and T G 
Hanks II 

h ift\ ( iUtpatieiit (hspeiisar) patients 
weie sek\ted who were suftenng from 
!i\ pt .1 tension or Inpertensive heart dis- 
ease The [latients were given, directly 
under the tongue, a chemically assayed 
solution of glyceryl trinitrate with a 
graduated pipette The tests were made 
under standard basal conditions, with 
fre<juent blood pressure readings being 
made Nine patients showed reactions, 
consisting of nausea, vomiting, syncope, 


collapse, and involuntary passage of urine 
and feces 

These reactions in some cases follow^ed 
doses as low as 0 24 mg (%oo gram) 
and were more severe if the patient was 
sitting ig) than when he was lying down 
Four tests to determine unusual vaso- 
motor lability, / e , the Hines-Browm 
test, the histamine flare test, and 
changes in the pulse volume and observa- 
tions of the capillaries of the skin were 
of no assistance m predicting these 
reactions 


GOLD 

Gold Tnbromide — Therapeutics — 

I Fj)steini"^ reports on the use of gold 
tnbromide m the treatment of 250 chil- 
flren suffering from pertussis The re- 
sults in this group in wffich gold tri- 
broinide was given as the only medica- 
tKjii showed the duration of illness to 
be grcatl\ shortened with an almost im- 
mediate imjinw ement m the cough and 
111 the general condition of the patients 
In 100 children the cough had entirel) 
suhsulfd In the end of 3 wrecks; m 75, 
1)\ tiu end of 4 weeks, iii 45, l)\ the 
end of 4G weeks, in 30, hy the end of 
5 w'eek^ 1 lie aceiage duiation of the 
lllnes^ in the 250 children treated with 
gold tribiomide excliisiveK was 3^f, 
w eeks 

\s a control, another lOU children 
suffering from pertussis w'ere guen the 
Usual antiw hooping cough remedies, con- 
sisting of various drugs, \accme and, to 
some, flavored water. The average du- 
ration of cough in this group was 10 
weeks Gold tnbromide therapy in the 
hands of the author cut down the dura- 
tion of the cough almost one-third and, 
also, has been of great help in relieving 
the violence and frequency of the cough- 
ing seizures. 
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Pharmaceutical Preparation — Dos- 
age — Gold tribromide is an unstable and 
easily oxidized chemical and undergoes 
deterioration when dispensed in pills, 
capsules or aqueous solutions. It is 
therefore dispensed in a stable, assayed 
and palatable elixir known a.s elixir 
bromaurate The average dose of the 
elixir for children is 1 teaspoonful every 
4 hours, and 2 teaspoonfuls for adults 

Gold and Sodium Tetrabromide 
( x4 uNaBr^ ) —T herapeutics — The au- 
thor cites his limited experience with the 
use of gold and sodium tetrabromide m 
the treatment of epilepsy 

The drug was tried m 35 cases for a 
period of 6 months, and the results com- 
pared with those obtained by the use of 
various other commonly used drugs 
The autlior concludes that the number 
of cases observed w^ere too small and the 
time too limited for a full estimate of 
the therapeutic value of gold and sodium 
tetrabromide in the treatment efiilepsi 
Nevertheless, after a fair trial, the au- 
thor l)elie\es this new chemical will be 
shown to he sU])erior to the present drue 
treatment 

Pharmaceutical Preparation — L^us- 
ii(/c — Gold and sodium tetrabromide is 
available under the pharmaceutical name 
of Aurosodobroin 

The dosage for adults is 10 drt^pN. 
for children 5 drops m waici > m 4 
times a da\ after meals 


HELIUM 

U H luetsole^’' repoits mi die* list ut 
helium during either the iiidiieln >!i nr the 
maintenance of anesthesia in 110 cast^ 
Physical Properties Responsible 
for Clinical Uses of Helium — Helium 
is entirely inert, the basis for Us clinical 
use depending entirel} on its plnsical 
properties of low^ s])ecific gracitv and 


rapid rate of diffusion. Helium is ap- 
proximately one-eightli as heavy as oxy- 
gen and one-seventh as heavy as nitro- 
gen, v\hile a mixture of 79 per cent 
helium and 21 pier cent rixp'gen is about 
one-third as heavy as air and slightly less 
than oiie-third as heave as pure oxygen 
Therefore, using the ff»rniula that F 
equals HA— when F is force, M is 
mass and A acceleration— the force re- 
quired to move a given volume of 21 
per cent oxygen and 79 per cent helium 
should be apjproxiniateK one-third that 
required to move the same volume of air 
and slightly less than one-third that re- 
quired to nio\e the same tolume of pure 
oxvgen The rate of flow of gases 
through riarrcuv orifices is inversely pro- 
portional to the square mot of their 
molecular weights On this basis the 
rate of flow of a mixture of 79 per cent 
helium and 21 per cent oxygen through 
a narrow’ orifice should be about twice 
that of air Because of the^-e physical 
properties the addition of helium to ant 
gas or mixture of ga^es will result in a 
lighter and more diffusible mixture 
which will require less nui'-cular effort 
( force I to he mo\ed. 

Indications and Clinical Uses of 
Helium — 11 te author "-tatts from hi> ex- 
[jcneiicc at the Label Lliiiic that the in- 
dication^ tor the list of liGium are com- 
paratiicli lew lliis is eiidenced by the 
fact that It has been <ittaclied to the gas 
uiaGiine for more than 2 \cars and lia*- 
been tiscd m rclatneli a small luiinber 
m) ca^-cs Dunng anc stlicsia, hehtiin ha^ 
Irc*!! cclmmi^tt u <! to patients in whom 
tertaiii irspiratori difficiiltie'^ otciirred, 
these difficulties resiillnig fioiii stridor, 
uspiraiory obstruetioii or iiiusciilar 
weakness caused b\ spinal anesthesia 
The autliur d(K*s not attempt substi- 
tute the use of helium for iiiioI>striicic^d 
breathing, but in certain emergencies it 
has been <>{ distinct \alue in hukling the 



1130 


THERAPEUTICS, GENERAL 


patient until a tube could be inserted 
within the trachea. 

In a second group of cases helium 
was used to facilitate breathing where a 
definite mechanical obstruction to respir- 
ation was present. These cases include 
postoperative hemorrhage into the tissues 
of the neck causing tracheal compression, 
or postoperative tracheal edema, as well 
as laryngospasm. Thirteen of the above 
cases were the result of hemorrhage or 
edema causing tracheal compression fol- 
lowing thyroidectomy. In these patients 
obstruction and edema were present and 
in some cyanosis was marked when the 
patients were brought to the operating 
room Here helium was administered 
only during the induction period, prior 
to the insertion of an intratracheal tube 
The results sliow 53 9 [ler cent obtained 
complete relief, 30 7 per cent partial re- 
lief, while 15 4 per cent receued no 
benefit 

In the* sec<jn<l group of cases with me- 
dianical obstrik tion, excluding the 13 
mentioned abo\t, helium was not added 
until the ordinals methods for lelief of 
obsti iKti(»n, such as extension of the 
chin, niscition of oial and nasal breath- 
ing tubes and ])iessure on the breathing 
bag, had hecui tried In this grout) the 
results showed that in those patients 
with stndor alone, 61 5 per cent obtained 
coin])k‘tc lelief, 33 3 jier cent partial re- 
lR‘f, and 5 1 per cent no relief The 
patuiits with both stridor and olistuiction 
showed 46 9 ])er cent obtaining complete 
relief, 36 4 ])er cent partial relief, and 
16 7 per cent no relief 

Technic of Administration — 1. Ob- 
struction Present Before Anesthesia 
Is Established — A flow of approxi- 
mately 3 liters of helium and 1 liter of 
oxygen is started and the mask is placed 
on the patient’s face. The patient 
breathes this mixture for 5 to 10 min- 
utes or until the obstruction is relieved. 


the bag being emptied each time it be- 
comes distended. The flow of helium is 
then stopped, oxygen decreased to the 
required amount for the patient and 
cyclopropane is added, usually at the 
rate of from 300 to 500 cc. per minute, 
until the patient is anesthetized 

2. When Obstruction Develops 
After Anesthesia Is Established— 
The bag is completely emptied, and a 
flow" of 1200 cc. of helium, 500 cc of 
oxygen and 300 cc. of cyclopropane is 
started. It is usually necessary to main- 
tain this rate of flow for from 5 to 10 
minutes, emptying the bag each time it 
becomes distended, and watching the 
patient closely for the slightest degree 
of anoxemia At the end of this time, 
the administration of the helium and the 
cyclopropane may be fliscontinued and 
the fl(jw of oxygen continued at the rate 
of from 200 to 400 cc a minute Helium 
and cvclopro])ane are now' added, at a 
rate just suflicient to compensate for any 
leaks that mav be present m the system 
111 severe cases of obstruction moderate 
pressuit on the hag is an additional 
help 


HEPARIN 

Therapeutics — G D VV Murray 
and C H Rest^” recount their ex|)eri- 
ences with the use of Iiejiarin as an anti- 
coagulant In a senes of 315 cases 
tieated ])osto])erati\ el_\ with heparin in- 
jections not one case of phlebitis, throm- 
bosis, or pulmonary embolism occurred 
Seven cases of pulmonary embolism with 
infarcts arising from thrombophlebitis 
were also treated and there was rapid 
clinical improvement within 24 hours. 
With the use of injected heparin to keep 
the vessels clear, embolectomy was car- 
ried out successfully in 4 cases of 
embolism. 
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Administration— Tht method of ad- 
ministration was by intravenous drip, the 
injection being given in a r^uperficial 
vein through an ordinary needle which 
w'as left m the vein continually for from 

3 to 8 days. 

Heparin was added to normal saline 
solution m an amount sufficient to cause 
the clotting time to be increased to ap- 
proximately 15 minutes. Ten units of 
heparin to 1 cc. of saline was the usual 
proportion used, the solution being in- 
jected at a rate of approximately 25 to 
30 drops per minute 

The injections w^ere continued until the 
state of shock had passed and the blood 
pressure and circulation had returned to 
normal 

No toxic effects were noted, and only 

4 patients developed postoperative hema- 
tomas ; the hemorrhage stopped, how’- 
ever, when the heparin w^as discontinued, 
and all patients recovered The authors 
caution that the drug should not be used 
when active hemorrhage is present, and 
the institution of heparin therapy should 
usually be started not sooner than 4 to 
24 hours after operation 

In the selection of cases a blood study 
is necessary to determine the blood 
count, blood clotting time, bleeding time, 
prothrombin index and platelet count 

N Holmin and K. G Plonian^^ de- 
scribe a case of thrombosis of the central 
retinal vein and one of the thrombo^l^ 
of the posterior inferior cerebellar arter\ 
successfulK treated with herapin 


IODINE 

Indications in Hyperthyroidism— 

G. Crile, Jr.,1^ discusses the indications 
for the use of iodine m the treatment of 
hyperthyroidism. The judicious use of 
iodine as a prophylactic measure has been 
most satisfactory in reducing the inci- 


dence of endemic goiter in areas where 
It is pretalent. However, in regard to 
the UH-- id iodine m treatment oi esfati- 
lished goiter, the drug is frequentl} em- 
ployed m cases wffiere it is dearly con- 
traindicated. The author ^llmmarIze‘- 
the indications for the ine of iodine in 
hypertln roidism follows • 

1. Ill patient* with diffuse or nodular goiter 
in preparation for operation 

2 In patient* with mild recurrent hyper- 
thyroidism assiciated with small goiters 

3 After operation until the peak of the tln- 
roid reaction is over 

4 In small doses lor a period ot raonthb 
after operation m patient with hyperplastic 

glands 

5 Beti\een the stages of dmded operations 

6 As a “therapeutic test"’ to aid in diagnosis 


MANDELIC ACID 

Therapeutics — The continued use of 
mandehc acid in the control of urinary 
infections has proved so effective that it 
IS now an established therapeutic agent 

A general siimmarv of the more re- 
cent advances in treating urinary infec- 
tions with mandehc acid is discussed In 
W. Sheldon The introduction of am- 
monium mandelate during the past a ear 
has great!} facilitated treatment by mak- 
ing It unnecessary to prescribe a urine- 
acidifvmg salt, sucli as amuionmm chlor- 
ide. to maintain the of the urine 
below 5 5 In the majority of cases, am- 
monium mandelate alone will render the 
urine sufficiciitl} acid, if the total amount 
of tluid ingested in 24 luairs is kept at 
1200 cc or le^* Henventr, the neces- 
sity of testing the acidity of the urine 
each (lay is stressed by the author A 
few' drops of nieth\l red are added to 
5 cc. of a fresh specimen of urine, which 
causes the urine to be tinted pink if the 
required degree of acidity has been 
reached, otherwise the urine turns an 
orange or yellow color. 
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Mandelic acid finds its chief use in 
chronic B. coli infections of the urinary 
tract. The author emphasizes the fact 
that one should not be too enthusiastic 
over results obtained with the use of the 
acid in these chronic urinary infections 
Even if a chronic infection quickly clears 
under mandelic acid treatment the possi- 
bility of some underlying deformity of 
the urinary tract resulting in urinary 
stasis should always be thought of 
Where any deformity is suspected a 
thorough investigation of the urinar\ 
tract should be made to settle the ques- 
tion of deformity, because it is only by 
correcting these deformities that relapses 
and ultimately permanent kidne\ dam- 
age can be prevented. 

Dosage — K N Cook-* states the dos- 
age of the acid must he maintained at 
12 Gm dail\, 3 (dm being guen ever\ 
4 hours With the advent of the newer 
preparations of the drug, the (nigmal 
do^t of the acid must he regulated av- 
c on ling to till" cruiceiitration of tlie solu- 
tions Used Most scitisfactorv lesults 
have bet n obtained h} administt i uig the 
drug in piescnlK‘d dosage lor a period 
of 0 to 12 davs If the uiiiu* is not fiee 

oi haulh d\ the end of tin-. ])eii(ul it n 

hettei to (hseoiitimie the* drug foi 10 to 
14 dav s and them institute a sv(.on(l 
loiiise ot tieatnuMit This pievemts the 
possiliilitv of the oigaiiisiii fioiii building 
up a tole ranee* t(^ the duig <Lnd also 

le m the daiigt i nl re md in nation 

tioiii tla ,Kid 


MERCURIAL DIURETICS 

Effect on Clinical Course of Con- 
gestive Heart Failure — V studv of the 
diiratn^n ot life of patients with e(jii- 
gestne heart failure wdio had received 
intravenous mercurial diiiietics w'as stud- 
ied and reported by L E Hmes.^- 
This study w^as stimulated b\ the ob- 


servation of occasional unfavorable reac- 
tions in some patients and an impression 
that the life expectancy of many patients 
w^as not prolonged by the use of mer- 
curial diuretics even though edema w^as 
controlled x\Iso, it was observed by 
the author that at times patients with 
uremic manifestations died shortly after 
they had become edema free after pro- 
longed mercurial diuresis. 

For the study of life expectancy Hines 
selected a group of patients with hyper- 
tensive and arteriosclerotic heart disease 
from Cook County Hospital, who were 
treated during 1935 The duration of 
life after the onset of congestive failure 
of the group treated with intravenous 
mercurial diuretics is compared with that 
of a grouj) of patients from the same 
hosjiital studied and reported by N Flax- 
man - The results of this study indi- 
cate that the use c>f mercurial diuretics 
for the rapid removal of edematous fluid 
vertainh fails to prolong life m the 
majoritv of cases The figures actually, 
although thev certainlv are not conclu- 
sive, suggest a decrease in the duration 
of life aft(*i the use ot mercurial diure- 
tic^ 

111 the OU cases receiving mercurial 
diuretics there were 21 deaths attiihut- 
<ihlc to lueinia, against 31 dcMths from 
uremia in the Ncries of cases who 

did not leccive mercurial diuretics, the 
occurniice of uicniia being almost twice 
<Ls gre<it 111 those* patu*ins receiving mer- 
curial diuu‘tics 

The author is of tlie o])imon that one 
cannot ciuiclude from this small senes 
that mercurial diuretics have the capacit} 
l^cr sc to produce iiiemia The results chj 
point to the necessitv of a critical stud} 
of the arteriosclerotic patient with con- 
gestive failure before powerfully acting 
diuretics are used. 

The author, therefore, in view of the 
abo\e findings submits a plan of study 



THERAPEUTICS, GENERAL 


1133 


of each patient with congestive failure 
before a mercurial diuretic is used. The 
plan IS as follows : 

1 Salyrgan is used only M^hen rest, digitalis 
and xanthine diuretics fail to produce the de- 
sired diuretic response. 

2 The preliminary examination includes es- 
timates of the plasma chloride content, the urea 
nitrogen content, the carbon dioxide combining 
capacity and the blood phenol content , the drug 
IS not given if markedl> abnormal values are 
observed 

3 During the period of diuresis, internal 
determinations are made, frequently if symp- 
toms suggest the onset of uremia 

4 Marked lowering of the plasma chloride 
content if associated with mental symptoms 
points to a need for intravenous administration 
of saline solution 

5 Lowering of the carbon dioxide combin- 
ing capacity with symptoms of acidosis re- 
quires restriction of ammonium chloride and 
administration of sodium bicarbonate and dex- 
trose. 

6 The first dose of sal>rgan should be given 
intramuscularly to eliminate the danger of the 
rare hypersensitive reaction 

7 Secretions (jf large amounts ( from 5 tu 
10 liters daily ) is more dangerous than secre- 
tion of smaller amounts, doses of from 0 25 
to 0 5 cc in some cases produce an adequate 
response 

Mercurial Suppositories As a Di- 
uretic — Therapeutics — The use of 
merciirin suppositories on 20 occasions 
m 10 patients with varcing degrees of 
cardiac decompensation is reported h\ 
J Flexner These patients had roii- 
tmelv been treated by lied rest, sedation 
digitalis and restricted fluid intake In 
17 instances (85 per cent) a dnirtsis 
ranging from Dd50 cc tu 8750 cc in 24 
hours resulted from the use of the sup- 
positories One of the failures responded 
with a diuretic effect after 3 da\s of 
ammonium chloride therap} The treat- 
ment also failed m 1 other case on 2 
occasions in which definite renal com- 
plications were present 

The author recommends the use of 
ammonium chloride as an adjunct to the 


mercurial aiippositories in order to ob- 
tain the maximum diuretic effect. 


MCOTIxMG ACID 

D. T. Smith, J. M. Ruffin and S. G. 
Smith- report their experience with 
the use of nicotinic acid in the treatment 
of a very severe case of pellagra. The 
patient, a white male, 42 years of age,, 
gave a history of having recurrent pel- 
lagra for a period covering 15 years. 

The patient was fed a basic diet, de- 
ficient in the fiellagra preventive factor, 
throughout his entire period of study. 
His condition became progressively 
w’orse and. h\ the end of the first week, 
he refused to eat, became completeh’ dis- 
oriented and developed delusions of per- 
secution. 

Therapeutics — Treatment was lim- 
ited to nicotinic acid ( Eastman j, the 
patient remaining on the basic diet A 
solution was prepared m sterile physio- 
logic solution of sodium chloride so that 
1 cc contained 2 mg of nicotinic acid. 
( )n the seventh day after admission the 
])atient was given intramuscular!} 60 mg. 
(»f the drug On the next day he re- 
ceived intrav enousl} 60 mg dissolved in 
1000 cc (jf 5 per cent dextrose m saline 
s<4uti<m Fur the next 6 davs he re- 
ceived 60 mg dail}, the intramuscular 
and intravenous routes being alternated 
< )n 1 occasion he was given mtramuscu- 
larl} f)0 mg dissolved in 0 cc of physio- 
logic solution of sodium chloride. On 2 
successive da\s 60 mg was dissolved m 
100 cc of water and given orallv He 
was given, m all, 720 mg of nicotinic 
acid 

No reaction followed the use of the 
drug by the oral route Marked flush- 
ing of the face, neck, chest and arms ap- 
peared a few minutes after intramuscu- 
lar and intravenous injections and lasted 
for approximate!} 15 minutes 
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The authors describe the results of the 
treatment as dramatic. The appetite im- 
proved markedly vrithin 24 hours. The 
mental condition began to improve after 
48 hours and he became entirely rational 
after 6 days of treatment. The skin of 
the face began to improve after 3 days 
of treatment, and was entirely normal 
after 12 days. On the seventh day of 
treatment the T- waves of the electro- 
cardiogram returned to normal The 
cremasteric and the abdominal reflexes 
were present after the 12th day 

The effectiveness of nicotinic acid in 
curing the lesions of the mucous mem- 
branes due to pellagra ib substantiated 
by the report of T D. Sjiies, C Cooper 
and M A. Biankenhorn In the 17 
cases treated b\ the authors, nicotinic 
acid cured the pellagrous glossitis, stoma- 
titis, pAalism. \agniitis, urethritis and 
puKtitis \ery prompt!}. Ho\\e\er, nico- 
tinic acid had no apparent effect in 4 
cascN ot noii])cIlagr(jus glossitis Severe 
case', of moist ulcerating pellagrous der- 
urititis did not seem to be spec ifi call} 
bcnehled b} nicotinic acid llowecer, 
tilt* acute tier} red, er} thematous lesions 
!)Li!ic!km1 within 24 to 48 hours after 
iiicraina acid was started The patients 
with mtnt<il sMuptonis weie too sewerely 
ill to remain on an unbalanced diet for a 
period long enough 1(» determine detl- 
nitel} the eftectneness of nicotinic acid 
on this phase of the disease 

Dosage — \ccurding to the authors the 
maximal and minimal dosage of nicotinic 
acid for oral oi parenteral use has not 
been determined , how’ever, 0 5 Cm dail} , 
given in 5 doses of 100 mg each, is 
safe and effective in the usual case of 
pellagra 

For parenteral injection 50 to 80 mg 
a day, in sterile physiologic solution of 
sodium chloride, were effective when in- 
jected intravenously. Nicotinic acid was 


found effective by the authors when used 
by hypodernioclysis ; 100 mg. of the acid 
m 1 liter of physiologic solution of 
sodium chloride. 

H. L. Schmidt and V. P. Syden- 
stricker^*^ report on their results in the 
treatment of 33 known chronic pella- 
grins Sixteen patients were treated with 
nicotinic acid given in doses of 100 mg. 
twdee weekly; 17 were used as controls 
and given 90 Gm. of brewers’ yeast daily. 
The patients were observed over a pe- 
riod of 6 weeks 

From the results the authors concluded 
that, in their hands, nicotinic acid in 
doses of 100 mg., twice a w^eek, was not 
effective in preventing relapse m known 
chronic pellagrins 

Their experience indicates, however, 
that ill the treatment of acutely ill pa- 
tients, small daily doses may prove more 
effcctne, and even entirely satisfactory. 


OXYGEN 

The modern therapeutic efficacy of 
OX} gen therapy in medicine originated 
during the W'orld War when it was 
demonstrated to ha\e a very definite 
beneficial effect on soldiers gassed with 
])ulmonarv irritants b^ollowung the war 
Considerable work has been done on the 
therci])eutic use of oxygen in concentra- 
tions var}mg between 40 and 60 per cent 
The recent development in commercial 
and military aviation has emphasized the 
dangers of anoxemia to which pilots and 
passengers are exposed when flying. In 
order to supply oxygen routinely to both 
pilots and passengers, VV M. Boothby, 
W. R Lovelace and A. H. Bulbulian^® 
report the development by them of an 
oxygen inhalation apparatus of a mask 
type with rebreathmg bag, especially de- 
signed to meet the needs of aviation. In 
addition, the authors report that this 
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oxygen inhalation apparatus is applicable 
to the therapeutic administration of oxy- 
gen or of oxygen-helium mixtures. Also, 
not only can the ordinary inhalation of 
50 to 60 per cent oxygen, such as is now 
generally accomplished m oxygen tents, 
be effected at about a fifth of the usual 
cost to the patient, but that, in addition, 
higher concentrations of oxygen can be 
equally conveniently administered even 
up to concentrations of 100 per cent 
oxygen if desired. 

The ability to administer ox\gen m 
these higher concentrations makes pos- 
sible a new field of investigation re- 
garding the increased value of high con- 
centrations of oxygen, not only in the 
conditions for which oxygen is customa- 
rily given, but also for many new cr^ndi- 
tions for wdiich oxygen therapr has not 
\ et been tried The authors state that con- 
centrations of oxygen vaiwing from 90 
to 100 per cent have been administered 
to approximately 100 patients for periods 
of 1 to 4 (lays, with mtennissKnis of a 
f(*w minutes e\xr\ 3 4 hours, without 

ail} evidence of pulmonar\ irntatirm 
Idle authors adxise against longer pe- 
tiods of administration at the f)resent, 
and as soon as the patient improces, the 
coiiccntiatioii of the gas should fie 
reduced 

Physiologic Principles Underlying 
Administration of 100 Per Cent Oxy- 

gen— \\^ M. Boothl)}-** cites 4 plusK)- 
logic principles or factors on which the 
\alue of approximate!} 100 ])er cent 
(.oncentration of oxygen m the inspired 
air IS based 

1 Inhalation of approxiinatelv lUO per cent 
concentration c»t oxygen increases the amount 
of oxygen carried by 100 cc of MoikI from 
20 cc to between 22 and 23 cc , an increase oi 
10 to 15 per cent This is accomplished as 
follows ox>gen is present in the l)]ood in 2 
states (a) A small amount in simple solution 
according to Henrv’s law of solution ol gases 


in hepids, and (b) a much larger amount in 
chemical comhuiation with hemogloldn. 

2 Under normal conditions, as the blood 
passes through the capillaries, the rate of cir- 
culation IS so regulated that it give- up about 
a third of its oxygen content and enters the 
\eins about per cent saturated The partial 
pressure of oxygen in the capillaries at this 
degree of saturation will be approximately 
35 mm of mercury. If for ari} reason the rate 
of circulation is decreased, the hlmd may give 
up nearl> 80 per cent of its oxegen as it 
passes through the capillaries; therefore, the 
venous blood is onh 20 per cent saturated and 
exerts a partial pressure of oxygen of only 

14 mm instead of a normal pressure of 35 mm 
If pure oxjgen h inhaled, it results m an in- 
crease rif percentage saturation of the hem- 
oglobin of the \enous blood to about 33 per 
cent and the corresponding partial pressure 
of oxygen will be increased from 14 to 21 mm. 
This results in a 50 per cent increase m the 
ox>gen tension in the capillaries, which pro- 
duce an even greater percentage increase in 
the ox\gen tension of the tissues 

3 The inhalatiMii of pure ox\gen has been 
used b} the authors to relieve abdominal dis- 
tention The gas causing abdiiminal distention 

15 nearl} 70 per cent nitrogen By Using pure 
oxvgeii inhalation, the nitrogen in the blond is 
quickl> washed nut iii the lungs and the blctod 
will have a much greater capacitv for picking 
up nitrogen when it passes through the capil- 
laries nf the intestinal wall, and then again be 
given off when it reaches the lungs Bv the use 
<if pure oxvgen inhalatn ms the authors are able 
to reduce niaikcd abdomma! distention in 18 
tu 24 hours 1 he headache tollowing encephal- 
ographv either will lie greatlv reducecl or will 
Cease entire! v in from j to 4 hours after 
administration oi oxvgen is begun Here the 
rapid removal ni tlic iiitrngcn fiom the siib- 
ar'^chnnid Npaee and the vcntncdcs aial also, 
the deeiea-e in the intcnsitv ot the cerebral 
tissue anoxemia caused bv the closing of some 
capillaries are the 2 lactors which plav a role 
SubeutaneoLiN emphvstma. cspeciallv that which 
aeenmp<inRs gas gangrene, can be rapidlv de- 
creased bv the admiiiRtration of oxvgen in 
high concentrations 

4 \nother factor which plavs an imp<irtant 
pait m certain cases is a bactericidal effect 
of high oxvgen concentrations on certain bac- 
teria Tins action is ver\ striking m eases ot 
gas gangrene and tetanus, which are caused bv 
organisms which are definitely anaerobic. 
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During the past 5 months at the Mayo 
Clinic 125 patients have been given oxy- 
gen or oxygen and helium therapy by 
means of the inhalation apparatus de- 
vised by Boothby, Lovelace and Bul- 
bulian. The authors have not studied a 
large series by cases of any 1 type, but 
attempts are being made to gauge its 
possibilities in a number of conditions. 
At present, cases of congestive heart 
failure, postoperative pneumonia, asthma, 
gaseous distention and severe headaches 
following encephalography have been 
treated w ith concentrated oxygen or oxy- 
gen and helium with definite success. 

The authors conclude that the abiliU 
Xu administer high concentrations of ox\- 
gen economical!} opens up an entire!} 
new field of ox} gen therapy ; many t}})es 
of conditions hithert(> not matenalh 
helped b} the (»rdmar} concentrations of 
owgen, a\ailal)le in ox}^en tents, ha\e 
been definitel} benefited tu high com 
cent rations of ox}gen 


PARALDEHYDE 

Idiosyncrasy- j Kot/, U W I6)th 
.ind W \ R}on-'‘ reixun on a case u\ a 
31-\eai-(jld patient in which coma and 
de<ith occurred aftt*r 31 cc of ])aralde~ 
h\dc \\<i^ guen b} rectum as a single 
dose ill the beginning of labor I )cMth in 
this case according to the authors, WTis 
ihc result of unusual susceptiliilit} to 
paraldeh} de The hv persusceptibility was 
regarded as being probably produced by 
pre-existing toxic hepatitis not discov- 
ered until necropsy. 

Toxicology of Paraldehyde — The 
authors sunimanze their extensive re- 
\ie\\ of the literature concerning the toxi- 
cologic aspects of paraldehyde in order 
to show that the dose used m their fatal 
case was not excessive under ordinary 
conditicjns Also, toxicologists, pharma- 
cologists and clinicians wdio have used 


the drug for sedation other than as a 
soporific consider paraldehyde to be a 
relatively nontoxic substance 

The authors since January, 1935, have 
used paraldehyde in more than 600 labor 
cases with very gratifying results. They 
conclude that it is an effective analgesic 
wffich is relatively quite safe, and its 
use should not be discontinued because 
of their 1 fatality incident to its ad- 
ministration However they do believe 
that the use of the drug should be 
confined to hospital patients only, since 
the patients under its influence require 
special care during labor 


PERGOMORPH LIVER OIL 

Therapeutics — Pereomorph oil is 
natural fish oil having a vitamin D and 
Mtamin A concentration of approxi- 
mateh 100 times that of cod liver oil 
(V S P XI) 

Tlie antirachitic ])r()perties of this oil 
were tested out by R T. Roddy, E. K 
Rose, 1^ J Modes and J C Gittings'*^^ 
in a senes of 100 infants under 6 months 
()^‘ age who wcae being artificially fed, 
and were free from an} apparent disease 
bhildien showing signs of rickets were 
not excluded from the senes The oil 
Used in this stud} contained 8500 units 
of vitamin 1) and 60,0(K) units of \itamm 
A ])er Cjin 

The initial dosage used at the I )c‘g in- 
ning of the test was 10 drops of oil ixa 
day, but later this amount was reduced 
to 5 drops, being gradually increased 
up to 10 or 10 5 drops per day Careful 
x-ray examination of the upper and 
low^er extremities was made at the be- 
ginning and the end of the test In 16 
infants the initial x-ray examination 
show^ed definite signs of rickets, but the 
final x-ray showed all osseous changes 
had completely healed. Of the remain- 
ing 84 infants 75 per cent were entirely 
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protected from the development of rick- 
ets over a test period of 4^4 months, and 
this group included 1 1 premature babies 


PIGROTOXIN 

Therapeutics — The beneficial effect 
ot the use of picrotoxm as an antidote 
in cases of poisoning due to the barbi- 
turates is reported on by W. J Bleck- 
wenn and M G Masten 

The authors discuss the use of picro- 
toxm in 6 patients with barbiturate poi- 
soning from self-administered drugs used 
with suicidal intent Five of the 6 cases 
recoiered comjdetely from the effect of 
the poison One case, however, failed to 
recover after having received a total of 
669 mg of picrotoxin In spite of this 
exceedingly large dose of picrotoxin there 
was no evidence of toxic or depressing 
effects attributable to the drug. Failure 
to recover m this case was attributed to 
cerebral anoxia and edema and finally 
medullayv death 

Dosage and Method of Adminis- 
tration — The authors recommend that 
picrotoxin be administered mtravenoush 
in a 1 1000 solution at the rate of 1 cc 
per minute Picrotoxm should be ad- 
ministered earl) while other emergenc\ 
treatment such as gastric lavage and ox} - 
gen administration are being carried out 
The first notable effect of picr<it()xin will 
be an increase m the depth of respira- 
tion and a rise in the blood pressure 
Slowing of the pulse rate and an improve- 
ment m Its qualit} are frequently noted 
The return of the pupillar\ and corneal 
reflexes, or twitching if the return of 
the reflexes is missed is the signal that 
the convulsive stage is approaching, and 
the administration of the drug stopped 
Patients suffering from the effects of a 
short acting barbiturate usually regain 
consciousness promptly, while others 
may pass from a dee]) filane of anesthesia 


to a lighter one These latter patients 
although still unconscious are considered 
in a safe stage, failure to regain con- 
sciousness promptly probably being due 
to cerebral edema from which recovery 
may be hastened by diuresis. Other 
supportive measures emphasized by the 
authors as necessary for effective treat- 
ment of barbiturate poisoning are : ia) 
Gastric lavage and purgation ; ( /’ | con- 
tinuous oxvgen , f r ) diuresis by paren- 
teral fluids and intra\enrnis sucrose, and 
( d ) the administration of dextrose to 
prevent acidosis 

E. A Rovenstine*'^- discusses the use 
of intravenous infusion of picrotcjxm in 
4 cases of severe barbiturate poisoning 
with coma Complete recovery was ob- 
tained m 3 cases, but the fourth case, a 
man of 57. who had taken 500 grams 
of veronal in an attempt at suicide, made 
temporal*}' recoveries under the influence 
of picrotoxm but finally died on the 
eighth dav of his illness In the first 
case reported the picnjtoxin was given 
m 3 mg doses b\ the intravenous route 
until 129 mg had been administered 
at irregular intervals In the second case 
48 mg was given during an hour, this 
stimulated respiration, but was followed 
bv twitching of the mouth and vomiting 
In the third case the patient was m deep 
coma, the result of having taken 75 
grams of sodium luminal Picrotoxin 
was adinmisterefl intravenously, 1 nig 
])er minute u]) to 15 mg when tlu* pa- 
tient came out of coma V relajist oc- 
curred 4 hours later and infusion was 
restarted, 1 mg picrotoxm being given 
])er minute up to 30 mg , follow’ed bv 
gastric lavage, 1 gram calomel in 10 cc 
water being left in the stomach Mercu- 
purin (1 cc ) was given intramuscularly 
and 8 mg picrotoxm, this was followed 
by muscular twitching Doses of 3 mg 
picrotoxin were given every 10 ta 30 
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minutes intramuscularly — m all the pa- 
tient received 122 mg. of the drug. 


PURINE DERIVATIVES 
Comparative Therapeutic Value in 
Angina Pectoris— M. G. Brown and 
J E F. Riseman^^ investigated 17 pa- 
tients suffering from coronary arterio- 
sclerosis in order to determine the com- 
parative efficacy of caffeine, theobromine 
and theophylline derivatives m the treat- 
ment of angina pectoris. The usual clini- 
cal methods plus the amount of work 
under standard conditions which patients 
could perform before heart pain developed 
were used to determine the therapeutic 
efficacx of each of the preparations used 
Preparations Used and Dosage, 
Results — Each ]jreparation was guen 4 
times dad} ; on arising, after lunch, after 
‘.iipi)er and on retiring 

1. Theophylline Derivatives — Six 
thedplulline preparations were used: 2 
veie lelatuely insoluble — theophylline, 3 
grains (0 2 Gm ) and theoplnllme wath 
Lalrium ^allc\late, 8 grams (0 5 Gm ) , 
the remaining 4 were more soluble — - 
tlieoplivllme with sodium acetate 2^^ 
grains (0 15 inn l, theoplullme wutli 
( lh\ leiu'diamine 3 grains (02 Gm ), 
tlks )] )li} lime w ith metln Iglucamine 2^^ 
grani'- (0.14 Gm. ), and theophelline 
mniio-eihanolamine 3 grams (02 Gm ) 

I lu most effecti\e preparation was theo- 
[ilnlhne v\ itli sodium acetate Eighty 
pel cent of the jiatients treated with 
the opli\ lime with sodium acetate were 
henetitexl, with 27 per cent showdng 50 
to 100 per cent increase m exercise tol- 
erance The second best theophylline 
preparation w^as theophylline with cal- 
cium, wdiich showed 67 per cent of the 
total number treated being benefited, 
with 13 per cent having a 50 to 100 per 
cent increase in exercise tolerance. 


2. Theobromine Preparations — 

Theobromine with sodium acetate in 
doses of 7^4 grains (0.5 Gm.) 4 times 
a day was far superior to all other prep- 
arations of theobromine and was equally 
as effective as the best of the theophylline 
compounds. Seventy-seven per cent of 
the total number of patients treated were 
benefited by theobromine wuth sodium 
acetate, with 24 per cent having a 50 
to 100 per cent increase in exercise tol- 
erance. Theobromine with calcium sali- 
cylate (15 grains — 1 Gm.) was also of 
considerable value and about equal to 
theophylline with ethylenediamine or 
theophylline Theobromine, 5 grains (0.3 
Gm. ), and theobromine with sodium sali- 
cylate 7^w grains (0 5 Gm ) were about 
equal in their benefits and were definitely 
less effects e than other preparations 

Caffeine Derivatives — Caffeine ci- 
trate w’as the only preparation used 
P'roni results obtained by the authors, 
the drug is ap[xirently of little value in 
angina pectoris, only 1 ])atient in the 
senes showing questionable benefit from 
Its use 

Combinations of Sedative with 
Purines — Two preparations, theobro- 
mine with jilienohaihital and theoplnl- 
line iiK )!!< )-ethanolamine with amvtal, 
wx‘re used The increase m tolerance for 
w^ork w'as approximately the same as 
after the use of the purme derivative 
without the sedatne. The only practical 
advantage from the use of sedatives in 
the treatment of angina pectoris is that 
it makes the pam easier to bear 


SNAKE VENOM 

Therapeutics — W F. Swett^^^ re- 
ports on the use of moccasin venom in 
6 cases in the control of postoperative 
ocular hemorrhage. 

In the first case, hemorrhage occurred 
the first day following operation and con- 
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tinned to ooze in spite of all treatment 
for 10 days. Moccasin venom stopped 
the oozing immediately after the first 
injection of 0 4 cc. As soon as the 
bleeding had stopped the blood disap- 
peared from the anterior chamber, allow- 
ing the wound to be closed completely 
4 days later. The same results were ob- 
tained in 4 similar cases. The author’s 
experience deals only with those cases 
showing a tendency to bleed after opera- 
tion and he has found that 0 5 cc. given 
daily for 1 week has been sufficient to 
control the hemorrhage. He believes that 
the ideal method m which to use snake 
venom would be to give the injections 
before operation to prevent the complica- 
tions from arising if possible. 

Cobra Venom — ^D. I. Macht"*^ re- 
ports on the use of cobra venom for its 
analgesic effect in cases of intractable 
pain The drug m sufficiently small doses 
has been found by the author to be an 
efficient therapeutic agent for the relief 
of pain, particularly that of advanced 
malignant disease. The author has also 
extended its use to the treatment of 
certain chronic nonnialignant flisea^^es ac- 
companied by se\ere pain Its action, 
likv morphine, depresses pain areas in 
the cerebrum but it differs from mor- 
pbme m that its analgesia is slower in 
onset and longer m duration 

\^ery favorable results are reported In 
the auth(>r in treating the severe pains 
in such conditions as tic douloureux, 
chronic arthritis and cases of angina pec- 
toris with subacute, long-lasting jiarox- 
ysms of pain 

A relatively new* indication for the 
use of cobra \enom cited b\ the author 
is its administration to patients afflicted 
wath advanced Parkinson’s disease At 
the time of publication 15 cases had 
been studied and the author reports that 
in about 50 per cent the pain and sjjas- 
ticity have been definitely relieved 


Dosage — The usual dose of cobra 
venom recommended by the writer is 
5 mouse units. A mouse unit being the 
quantity of cobra venom solution re- 
quired to kill a white mouse weighing 
22 Gm. withm 18 hours after its mtra- 
peritoneal injection with the drug. The 
usual procedure is to inject 2^^ mouse 
units the first day, and on the following 
day 1 cc. (5 mouse units) is injected. 
Five mouse units each are injected for 
several successive days until a definite 
analgesia is noted or a contraindication 
for the use of the drug is encountered. 
Once analgesia is established, patients 
may usually be kept comfortable with 2 
or 3 injections of 5 mouse units each 
w’eek. The injections are given intra- 
muscularly The author states that up to 
the present time no signs of addiction in 
the narcotic sense of the word have 
been noted after as much as a year's 
treatment with cobra venom 


SODIUM CHLORIDE 

Therapeutics — H R. Sandstead and 
A J Beams''^' studied the effect of the 
oral administration ru’ from 15 to 90 Gm 
dail} of sodium chloride on 13 diabetic 
patients com])lainmg of f)ain who had not 
been relieverl by the usual diabetic man- 
agement The pain was of neuntic origin 
m 10 and of arttriosclerotic origin in 3 
All the jiatieiits obtained complete or 
marked relief of the neurotic s\mptom'i 
after the aflministraiion of sodium 
chloiide The relief of ])am was accom- 
panied by Signs of improvement in the 
\ascular disease in the patients with ar- 
teriosclerotic pain and by improvement 
in the circulation of th(»se with neuntic 
pain, as shown by the histamine test 

From the ohserv’ations made it ap- 
pears that ischemia due to the accom- 
pammg vascular disease is responsble 
for the neuntic sxmptrnns The authors 
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conclude that sodium chloride appears 
to be the rational treatment for the 
neurocirculatory complications of dia- 
betes. 


SODIUM DIPHENYL 
HYDANTOINATE 

Following the successful experimental 
use of sodium diphenyl hydantoinate in 
protecting animals from electrical in- 
duced convulsive seizures, H. H. Merritt 
and T J Putnam^" studied and reported 
their experience with the use of the drug 
in patients suffering from repeated con- 
vulsive seizures 

Chemistry — Sodium diphenyl h}dan- 
Ujinate is a derivative of glycolyl urea 
and IS somew'hat similar structural!} to 
the barbiturates It is a colorless wFite 
powder with a bitter taste, it is soluble 
111 water, slightly soluble in alcohol and 
insoluble in benzene and ether The 
acjueous solution shows a p¥{ of 117. 

Therapeutics — In the 118 patients 
with frequent grand mal attacks the use 
of sodium diphen\l hydantoinate resulted 
in c(unplete relief of the attacks in 68 
I ^8 per cent) and a maiked reduction in 
the nuniher of attacks m an additional 
32 (27 per cent) In 18 (15 per cent) 
then was little on no improvement over 
the jjrevKjus conditnai with bromides or 
phc n(»l)<irhital therapy. 

In 74 patients with freciuent attacks 
uf petit mal. Complete relief was ob- 
tained in 26 ( 35 per cent ) and in 36 
(46 pt r cent) there was a marked re- 
duction m the number of attacks 

In 12 ( 16 per cent) there w^as no im- 
pnnxnnent noticed over jireviotis forms 
of therapy 

( )f tlie 6 patients w ith psychomotor 
e([uivalent attacks there has been com- 
plete relief in 4 167 per cent) and a 
very marked reduction in the frequency 
of attacks in 2 (33 per cent) 


Dosage — For an adult the dose varied 
between 0 2 and 0 6 Gm. a day depend- 
ing on therapeutic effect and toxic re- 
actions. Generally adult patients were 
given a dose of 0.1 Gm. 3 times a day, 
and increased to a maximum of 0 2 Gm. 
3 times a day if therapeutic effects were 
not obtained. 

Small children were started on 0 1 
Gm. twuce daily, increased up to 0 4 or 
0 5 Gm daily until the optimum thera- 
peutic dose w^as determined Gastric 
symptoms were avoided m some by giv- 
ing the drug along with or following 
the meal rather than before it. 

Toxic Reactions — 1 Minor toxic 
symptoms, such as dizziness, ataxia, 
tremors, blurring of vision, diplopia and 
slight nausea were encountered m 15 
per cent of the cases treated Toxic 
symptoms of tins t\])e usiialh occurred 
between the third and tenth day of treat- 
ment, and were rehe\ed 1)V reducing the 
dosage Dosage could usually be in- 
creased after a few days if convulsue 
seizures were not controlled on the re- 
duced dosage 

2 More serious toxic reactions con- 
Msting of dermatitis and purpura were 
encountered during the use of sodium 
diphein 1 hydantoinate Dermatitis oc- 
curred m 10 cases, and in 1 was con- 
sidered serious The skin reactions were 
of erv theniatoiis scarlatimform or mor- 
billiform nature and the rash disappeared 
m all patients except 1 regardless of 
whether the treatment w^as disconlmued 
Purpuric lesions developed on the but- 
tock in 1 case approximately 2 months 
after treatment was started. Blood stud- 
ies were negative, however, and it wxis 
not necessary to interrupt treatment 

Contraindications — The authors at 
present feel that sodium diphenyl hydan- 
toinate should not be given to elderly 
persons wuth hypertension or any evi- 
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dence of cardiorenal disease, or to debili- 
tated patients. 

Conclusions — The authors beheve so- 
dium diphenyl hydantoinate is a very 
valuable drug in the treatment of epi- 
lepsy, but, for the present, should be 
restricted to those patients who do not 
respond to the less toxic forms of ther- 
apy previously used 


SULFANILAMIDE 
AND RELATED COMPOUNDS 

The passage of time, coupled with ac- 
cumulated data on experimental studies 
and clinical observations, enables one to 
confirm early impressions on the thera- 
peutic efficacy of sulfanilamide in cer- 
tain types of infections The field of 
therapeutic usefulness for the compound 
has steadily increased, but not without 
a more thorough knowledge of its limi- 
tations and dangers. 

Therapeutic Indications — A review 
of the clinical experiences relative to 
therapeutic effectiveness and toxic mani- 
festations of sulfanilamide and related 
compounds is reported on by E G 
Baniiick, A E Ihown and F P Fos- 
ter The therapeutic efficacy of sul- 
fanilamide m the treatment of infections 
due to hemolytic streptococci, menin- 
gococci, g(jiiococci and in infections of 
the urinar\ tract caused In organisms 
other than the streptococcus faecalis seem 
well established m the minds of the* 
authors 

The results thus far with the ii^t (»f 
sulfanilamide m the treatment of infec- 
tions due to the pneumococcus are incon- 
clusive, and specific serum should still 
be the method of choice m these infec- 
tions l^rom the results of expeiimental 
work, the combination of specific serum 
and sulfanilamide may be indicated in 
certain selected cases, and the use of sul- 
fanilamide alone m cases of pneumonia 


of long duration, or in the absence of 
specific serum. 

Results thus far have been uniformally 
poor in treating infections due to staphy- 
lococcus aureus, staphylococcus albiis 
and Streptococcus viridans with sulfanila- 
mide. 

The authors ha\e experiened varying 
results in the treatment of undulaiit 
fever with sulfanilamide, and in 1 case 
of tularemia no benefit was noted from 
the use of the drug. 

The results have been generally un- 
satisfactory in the treatment of rheu- 
matic fever, wdiich is m accord with 
the observations of H F. Swift, J. K. 
Moen and G. K. Hirst.*^^"^ 

Dosage — The subject of optimal dos- 
age of sulfanilamide is still unsettled in 
the minds of Bannick and his cow orkers 
How'ever, they believe dosage depends 
chiefly on the type and severity of the 
infection, and that in fulminant cases 
10 mg of the drug per 100 cc. of blood 
seems to be a satisfactory concentration 
In milder cases, concentrations of 5 to 
7 mg per 100 cc of blood wall fre- 
quently suffice, and can usuall> be real- 
ized with dail\ doses of 4 to 5 Gm In 
general, the a^th«>r^ seem to fa\or rel- 
atively large doses of the drug, with uni- 
form iiiterxals between dur>es for the 
productinn of best results However, the 
results of the experimental work con- 
ducted by E E ( d^good,^^* Using culture'' 
of human lione marrow, would set in t<» 
indicate that much smaller doses than 
are (n'duiaiilv ii^ed slioiild he tlierapeiiti- 
callv etdectnc Hiey lecuniinend the ef- 
fective concentration ()f sulfanilamide as 
1 100,000. onh about iaie-kiith of that 

now ordmanlv maintained in die blood 
stream However, the authors helievt 
that this ex[ienmental observation re- 
quires considerably more clinical confii- 
matioii before it is justifiable to employ 
smaller doses in seriousl) ill patients 
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Toxic Manifestations — Banmck, et 
al belie\’e that sensitivity and idiosyn- 
crasy explain most of the toxic mani- 
festations encountered during treatment 
with sulfanilamide. Manifestations due 
t(j idios\ncrasy are rare and usualh 
serious, while those due to sensitivity are 
more common and usually mild, unlCvSs 
ignored. The authors emphasize the 
point that mild toxic symptoms such as 
cyanosis, abdominal cramps, diarrhea, 
cutaneous lesions, fever and paresthesias 
should not be treated too lightly or ig- 
nored. Persistence of mild toxic symp- 
toms following a rest period from 
medication or in spite of reduction of 
dosage of the drug is sufficient indication 
to dl^contlnue its use permanently The 
general opinion at present is that the 
most serious toxic effects that have been 
ohscrved from the use of sulfanilamide 
are thr>?e upon the peripheral blood and 
the hemof)uietic s\ stem 

Sulfanilamide Derivatives 
( Di-Meth> 1-Di-Sulfanilamide ) 

Therapeutic Efficacy and Toxic- 
ity licinnick and his eoworkers cite 
tiitn evpiraiitt with the* use of di- 
!ii( tli\ h(!i-''ulhinilcmiidt 111 the luMlineiit 
nf <ippi oxiniaK Iv 7(J patu Ills at the Ala\o 
t IiiiK fonii Septeniher to 1 )eceniher, 
Ptv In the itnaip licated with do 
ni< t h\ iHii-sulfcUiiIaiiiKle it was futind that 
i!^ tlidapeulK (. 1U*cti\( nes'^ wais approx- 
iiiiateh the same as that of siilhuiilainide 
llow(\(i, of stnknig interest was the 
Milts and niiklness of toxic s\ni])toms 
attrihutable tri the new compound Onh 

cases of the entire group treated 
sliowed mild toxic symptoms of malaise, 
mild nausea, fever, dermititis and mild 
vertigo It is also interesting to note 
that 7 cases w^ere able to tolerate di- 
meth} 1-di-sulfamlamide in therapeutic 
doses after sulfanilamide had been tried 
several times and finally had to be dis- 


continued permanently due to recurring 
toxic manifestations to the drug No 
changes m the blood count or carbon 
dioxide combining power of the blood 
plasma attributable to the use of di- 
methyl -di-sulfanilamide were noted in 
their group of patients. 

In 2 cases treated with di-methyl- 
di-sulfanilamide a very troublesome, and 
unusual complication of peripheral neu- 
ritis occurred. Both patients were taking 
large doses of the drug for a period 
greater than 14 days. 

The authors conclude that, although 
di-methyl-di~sulfanilamide, in general, ap- 
pears to be less toxic than sulfanilamide. 
Its clinical application for the present 
time has been greatly reduced due to the 
possible occurrence of peripheral neuritis 
following its use 

Neoprontosil (Prontosil Soluble) 
Therapeutics and Toxicity— Another 
group of 93 patients studied and re- 
ported on by Banmck and his cowmrkers 
were treated with neoprontosil either 
alone or in conjunction with other sul- 
fanilamide drugs The drug W'as adimms- 
t(Tecl orally m 5-giam tablets or capsules 
in doses ap])roximately the same as for 
sulfanilamide The drug is quickly ab- 
s(»rhed from the gasti oinlestinal tract 
and rapidl) ci[)])ears in the blood and 
iiriiK 1lie tlieia])eulic indications for 
the use of neoprontosil art^ essentially 
the same as for sulfanilamide 

Also, the therapeutic effectiveness was 
tound to he about e(|ual for the 2 com- 
pounds, hut the incidence and se\eril} of 
toxic reactions were much less follow- 
ing the Use of neoprontosil than they 
were following treatment wath sulfanila- 
mide \V E Herrell, and A E Browm^^ 
present their further impressions of the 
value of neoprontosil (oral) They con- 
clude that neoprontosil possesses ther- 
rapeutic properties similar to those of 
sulfanilamide, although, at times, its 
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therapeutic effectiveness may be slightly 
less than that resulting from sulfanilamide 

Oral administration is the method of 
choice in administering the drug. The 
toxicity of neoprontosil seems to be 
definitely less than that of sulfanilamede 
2. (p-Aminobenzenesulphonamido) 
Pyridine M. & B. 693 — Experimental 
Studies — A considerable number of re- 
ports have appeared in the British medi- 
cal literature during the past few months 
concerning the use of a new sulfanila- 
mide derivative, M. & B. 693 (2 fp- 
Aminobenzenesulphonamido j p\ ridine ) , 
in the treatment of pneumonia 

Experimental work carried out by 
L E H Whitby,*^ 2 showed that the 
action of M. & B. 693 was similar to 
that of sulfanilamide in hemolytic strep- 
tococcus and meningococcus infections m 
mice It was also found to have a defi- 
nite action on pneumococcus Types I, 
VII and VIII, and, to a lesser extent, on 
Types II, III and The drug, accord- 
ing to the observations of W hitby, caused 
degeneration and finally disappearance ot 
the capsule of the pneumococcus In ani- 
mals, the reports indicate M & P> 693 
has a low' toxiciU and is actnt in rela- 
tively small doses 

Clinical Use — G AJ E\ans and \\ 
F. Gaisford,^'*' reported on the use of 
M & B 693 m the treatment of 100 cases 
of pneumonia, using as a control grou]) 
100 cases wdiich received various other 
forms of therapv The mortahtv r<ite m 
the gnuip treated with M Sc B 603 was 
8 per cent, as comiiared with a 27 per 
cent mortahtv m the control group The 
authors note that C)f the 8 fatal cases 
m the treated group, 6 cases receiv'ed 
less than the minimal adequate dosage 

H F Fhppm and D S Pepper,^^ 
give a prelimmar}' report on the use of 
AI & 1) 693 in the treatment of 4 cases 
of pneumonia In 1 case, both the drug 
and type specific serum were used All 


4 cases recovered. The exfieriiiiental 
studies and clinical reports thus far 
suggest that this drug does have a defi- 
nite effect upon the pneumococcus, and 
that extended use of the drug is indi- 
cated to properly evaluate its thera- 
peutic effectiveness 

A more recent report concenimg the 
therapeutic efficacy of AI. & B 693 in 
the treatment of lobar pneumonia is 
given by S L D\ ke and G C. K. 
Reid."^** Eight casch of lobar pneumonia 
comprise the above senes, and treatment 
with AI & B 693 was commenced 
from 12 hours to 4 days after the onset 
of the illness Blood cultures w'ere taken 
from 3 of the patients in the series, but 
all failed to giv'e any growth In order 
not to complicate the investigation, no 
serum was given to any case, and all 
other forms of treatment, other than 
symptomatic, were withheld 

In every case the clinical improvement 
following the administration of the drug 
was prompt and striking Within 12 
to 24 hours the temperature and pulse 
fell b\ crisis, and there was a decided 
improvement in the clinical c«>ndition 
of the patients The authors recognize 
the fact that the course of lobar pneu- 
monia varies greath from case to case, 
and that early crisis may occur How- 
ever, the consistent and uniform re- 
sponse to the administration of AI. & 
B 693 in all cases seems to indicate 
that the drug was definitely etTectne 
in controlling the infection 

\' K LIo}d, D Erskine and A G. 
Johnson, report their u suits with the 
use of A[ & 1> 693 in the treatment 
of gonorrhea The senes consists of 108 
consecutive male outpatients with a ure- 
thral discharge of not more than 1 week’s 
duration in which gon(»cocci were dem- 
onstrated before the start of treatment 
Oral medication was used alone m 84 
cases, and oral medicatirm plus injections 
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in 24 cases. Twenty-eight cases failed 
to carry out the treatment, or defaulted. 
Of the remaining 80 cases, in 68 (85 
per cent j, treatment was considered suc- 
cessful according to the author’s stand- 
ards, while 12 cases (15 per cent) were 
unsuccessful 

From the above results the autlnjis 
conclude that ]M. & B 693 is markedly 
superior to sulfanilamide, or other sul- 
fonamides in their hands in treating gon- 
orrhea. 

Aho, the authors point out another 
definite advantage of M & B 693, 
namely, that when this new compound 
IS Used there is no need for delay m the 
commencement of treatment, as was the 
case with sulfanilamide This, of course, 
reduces the risk of complications and 
the danger of infection to others. 

Further e\idence of the value of M 
& B 693 in the treatment of acute 
goiuuThea is reported h\ E. E Preb- 
bU \pprr>ximatel} 160 cases of acute 
goiiorrlica were -^eleeted for study, in 
eaJi l\\L gnn«tC(»CiUs was dem(»nstrated 
Ml till ]>iirulent diM'liargi from the ure- 
thra 

I 111 u^ulis of then stud> Nhnwid that 
’!k Inglii^t I ti ( »pnrti< >11 <a* ^uccesse '5 was 
'll ilioM ^ treated b\ cheinotheiap\ 
olu'- ni’eatmn-v I'lie autlior also note^ 
i’ll MnpoUaiit fait that it doe^ not seem 
inii'-san to dela\ inatmiiit with M 
\ I’ loi moil than S da} s a^ has 

^howii Id \k advisahli with sulfanilamide 
Dosage and Administration — In 
]><ii!niis running fiom lobar ] nieumoina, 

1 \aiis and ( i<imford adininisteied AT 
\\ oimll}^ usnall} with an initial 
do>^i of 2 ( iin , followed by 1 Gm every 
4 hours Tins dose was maintained until 
a total of 25 Gm of the drug had been 
gum In some of their cases a total of 
( 111 ] was given during the first 24 
hours l)\ke and Reid recommend a dose 
of 4 tablets (2 Gm ) followTd by 2 


tablets (1 Gm.j every 4 hours for 20 
hours and, thereafter, 2 tablets every 
6 hours Administration of the drug 
should last at least 5 days, no matter 
how' favorable the clinical condition of 
the patient might be. This gives a total 
dosage in 5 days of approximately 56 
tablets (28 Gm ). The authors stress 
the fact that the drug should not be 
discontinued on the first appearance of 
a favorable change in the patient’s con- 
dition This was done m 2 cases studied 
by the authors, and relapses resulted, 
w^hich, how'ever, responded to the re- 
administration of the drug. 

As a rule, children tolerate the drug 
w'ell, and while the dosage must be re- 
duced it need not be in proportion to 
body weight The authors cite a case 
of a child just over 1 year of age suf- 
fering from a meningococcal infection 
who w^as given 1 tablet of M & B 693 
every 4 hours (3 Gm. m 24 hours ) 
with no bad effect. 

in regard to cases suffering from 
gonorrhea, Lbwd and Erskine followed 
the following i)lan of dosages Those pa- 
tients receu'iiig oral medicdtion were 
gueii 3 0 (mi of M & B 693 dail\ fm 
cl ptMMod of 2 weeks and then 1 5 (mi 
daih for an additional w(‘C‘k 

In the moie lecent CcMses u v\as pi oven 
possible to 1 educe the dosagi, so that 
now 3 0 Gm are administered daih fui 
5 da} s followed by 1 5 (4m foi 5 da\ s 

Recent!} M it B 093 has betonii 
available for intramuscular injection and 
this method of treatment w’'as emploved 
111 25 cases treated by Llo}d and Ifrs- 
kme The ampoules contained a 20 per 
cent suspension of the compound in 
2 5 cc of oliv^e oil — I c. 0 5 (mi m 
2 5 cc Of this, 2 0 cc was used for each 
injection given deep into the buttock 
The 1 definite objection to using the drug 
in this manner was the fact that it was 
painful, in some patients extremelv so, 
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and the pain in some cases persisted for 
several days. 

Toxicity — The clinical reports thus 
far indicate that the toxic manifestations 
of the M & B 693 are certainly not 
encountered with any greater frequency 
than with the use of sulfanilamide Most 
reports indicate that the toxic reac- 
tions, when they are manifested, are 
inclined to be relatively mild. Slight 
cyanosis and occasional vomiting are 
the most frequent toxic symptoms en- 
countered. 

In the 8 cases of lobar pneumonia 
treated by Dyke and Reid the drug was 
well tolerated in most cases. Only 1 
case showed any cyanosis and that was 
very slight None of the hospital pa- 
tients had any difficulty in taking or 
retaining the tablets. 

Lloyd and Erskine report in their 
senes of 108 cases, 6 patients developed 
rashes between the eighth and fourteenth 
day of treatment A morbilliform type 
of drug rash has been the most frequent 
eruption seen and occurred about the 
eighth day Gastrointestinal s\mptoms 
amounting to anorexia, nausea, \omitmg 
and abdominal pain occurred in 9 cases 
Headache, dizziness, fainting or depres- 
sion were present in 10 cases One case 
of cyanosis was observed, but in 107 
blood examinations no abnormal spectra 
were detected 

The authors conclude that the superior 
results wdiich they obtained with M & 
B 693 in amounts which w^ere smaller 
than w^ere necessary with sulfanilamide 
certainly lessen tlie risk of toxic plienom- 
ena but m comparable total dosage the 
2 compounds appear to be of comparable 
toxicity. 

SULFAPYRIDINE (M & B 693) 

At the present time extensive clinical 
investigation and experimental observa- 
tions are being earned out in this coun- 


try in an effort to properly evaluate this 
new drug. The Council on Pharmacy 
and Chemistry of the American Medical 
Association*^^ have adopted the term 
“Sulfapyridme’’ as a nonproprietarv 
name for the drug 2 ( Para Aminoben- 
zene Sulfaniido ) Pyridine. 

H F. Flippin, J. S. Lockw’ood, D. 
Sergeant Pepper and L. Schwartz^ re- 
port a definite reduction in mortality 
following the use of sulfapyridine in the 
treatment of 100 cases of pneumococcic 
pneumonia, seen in several Philadelphia 
hospitals. In the entire series there 
were 4 deaths, 3 of which were in type 
III infections. There w’ere 8 cases of 
bacteremia with 1 death The ability of 
the drug to bring about, wuthin 24 to 
48 hours, a critical fall in the tempera- 
ture follow^ed by prompt clinical improve- 
ment w*as the most significant effect 
observed from therapy. 

The authors conclude that sulfapyri- 
dine in their hands was an effectne drug 
111 the treatment of typed pneumococcic 
]meumonia ALo if the toxic possibili- 
ties of sulfap\ndine are kept in mmd 
and if the patients being treated with 
the drug are carefulh observed, and 
studied, it is a theiapeutic agent with 
a satisfactory margin of safety 

In a ]>relimmary' statement nn the 
status of sulfapyridine P H Long”’** 
was unable to note specific changes in 
the capsules rif pneumococci ohserwd in 
peritoneal txudates ohtamerl from mice 
in which sulfapyridine had been used in 
the treatment of experimental pneunio- 
coccie peritonitis Tht experience of the 
author at this time with the clinical use 
of sulfapyridine m the treatment of lobar 
pneumonia has been limited, but in cer- 
tain instances he feels that the course 
(;f the disease has been benefited by^ the 
use of the drug However, the opinion 
IS expressed, that until there is evidence 
that sulfa] )\ ridine is as valuable as spe- 
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cific antipneuinococcus horse or rabbit 
serum in the treatment of lobar pneu- 
monia, the use of potent types I to VIII 
and type XIV serum should not be 
abandoned. 

H. L. Barnett, A. F. Hartmann, A. M. 
Perley and M. A. Ruhoff^^ used the 
drug m the treatment of 60 cases of 
pneumonia occurring in infants and chil- 
dren. The beneficial results were similar 
to those experienced in the treatment of 
adults, and the authors recommend its 
early use in suspected pneumococcic in- 
fections, Cyanosis due to accumulation 
of methemoglobin was encountered in 
most of the cases recen ing large doses 
of the drug, and was readily controlled 
by the use of methylene blue. 

A communication received by The 
Journal from J G M Bullowa, N 
Plumnier, and IM Finland’'^- expresses 
a ^oiueuliat Icns optimistic view con- 
cerning the value <4 .^ulfapyndine based 
on present (Videiice The authoi^ point 
niu tlic' difficult} of assessing the value 
<4 aii\ tlarapeutic agent in d disease 
pit stilting <is mail} com]>lt xitics as 
put unit -Ilia, btitnc a huge niimher of 
ginpnh sUiditd tasts have been at cu- 
mnlattd IhtitUut* tile <LUthoi s believe 
dial 11! itg.ird to piuumoiiia, Milfap}n- 
<liiR iiiusl '-till be toiisidtred <is an ex- 
]Hni!itiital drug and, <is >iudi. should lx* 
U'-td oiiK niitlei tt»ntrolkd tonditioiis 


THIOCYANATE 

Therapeutics—E Massie, B Eth- 
iidge and J F OTIare''"'' reported on 
tlie Use of sodium thiocynate in the treat- 
ment of 14 patients suffering from un- 
conijilicated vascular hypertension A 
lowering of blood pressure was obtained 
m every case. The average fall ranged 
from 66 to 21 mm. systolic and 33 to 
8 mm. diastolic. In 12 patients marked 


symptomatic relief was experienced while 
receiving thiocyanate, and all felt ''good’’ 
or "fine.” The symptom most affected 
by the drug was headache or a sense 
of cephalic fullness. Vertigo and nerv- 
ousness were diminished and most of the 
patients experienced a striking sedative 
effect from the treatment. 

Toxic symptoms from the drug were 
manifested by occasional episodes of tran- 
sient weakness, and by infrequent attacks 
of mild epigastric distress. In 1 patient 
nausea, vomiting and marked weakness 
occurred, while another patient experi- 
enced 3 attacks of angina pectoris. 

Dosage and Administration — The 
dosage of sodium thiocyanate used was 
controlled hy the blood cyanate concen- 
tration, the optimum level of which was 
found to range between 5 and 7 mg 
per cent. The individual dose required 
to produce and maintain this level varied 
for different patients 

In the dilution of sodium thiocyanate 
used, 4 cc contained 0 2 Gm of the 
active drug. (3ne plan used m starting 
treatment was to give 0 8 Gm for the 
first 2 (lavs, and 0 6, 0 4 and 0 2 Gm 
on coiisecutivt (lavs tliereafter A second 
method was to give 0 6 Gm fur the 
first 4 or 5 davs and then reduce the 
amount to 0 4 and 0 2 Gm dailv The 
avxnaige maintenance dose usually ranged 
from 0 2 to 0 4 Gm daily, the main- 
tenance (lose being determined in each 
case accoiding to the level of the blood 
cyanate found 

The authors conclude that thiocyanate 
therapy constitutes a useful remedy for 
the treatment of uncomplicated vascular 
hypertension How^ever, the care m se- 
lecting patients plus the close observa- 
tion and regulation of patients while 
under treatment hardly make this method 
suitable for handling hypertensive cases 
by the av^erage physician in the office 
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UREA 

Therapeutics — P. S. Mertins, Jr 
has found that urea is of great benefit 
in the eradication of infections involving 
the ear The drug is particularly effica- 
cious in chronically infected middle ears 
with large perforations in the drum al- 
lowing the drug to come in contact with 
the diseased area. In these cases treat- 
ment was carried out by dropping a 
saturated solution of urea in the ear 
twice daily. The author states the odor 
was rapidly eradicated, and all the ears 
were dry at the time of writing Pa- 
tients who underwent radical mastoidec- 
tomy were also treated with urea, with 
equall}^ good results. The treatment al- 
most eliminated the necessity of daily 
packing, punching and scraping In pa- 
tients requiring cleaning of radical mas- 
toidectomy cavities it was found that 
after approximately 1 week’s use of a 
solution of urea almost all debris was 
cleaned out, leaving the skin jiink and 
healthy Mertins has never found that 
urea harms the delicate epithelium of a 
radical mastoidectomy cavit\, and he has 
Used it on exposed dura without signs 
of irritation or toxicit\ ( )ccaMonall\ 
on aciitel) inflamed or raw tissue there 
In some pain, but this in seldom com- 
parable wath that produced by alcoholic 
Nolutions The author's experience has 
been with the unc of urea alone, although 
he Nees no reaNon w^h\ it should nrit be 
combined with an\ form of therap} 
which the ph_\Nician might consider ap- 
plicable in a given caNC 

Application — The solution is applied 
wath a dropper twice daih, beginning 
wath small amounts, and increasing 
rapidly if there is no pain The crystals 
may be applied directly or wath a pow^- 
der blower. Care must be taken, how- 
ever, to avoid any caking in the canal or 
in the powder blower A small amount 


of w^ater or saline solution will usually 
correct this The author hopes that this 
form of therapy wall not be hxiked on 
as a cure-all, and all other pathologic 
processes wffiicli might be responsible 
for prolonging infection m an individual 
searched for and corrected, for the re- 
sults of urea therapy are due simply to 
a more adequate removal of the gross 
and microscopic debris in the recesses 
of the middle ear, giving nature a fair 
chance. 

G E Baker'"'"' also reports very satis- 
factory results during the past year with 
25 to 30 per cent solutions of urea for 
the treatment of wmund infections. The 
author found it stable in solution, non- 
toxic, and remarkably effective in the 
removal of wmund exudates. The ma- 
terial has also been used in the same 
concentration for the irrigation of wound 
Ninuses 


VITAMINS 

Rapid progress in knowledge continues 
to be made m connection with the rela- 
tion of Mtanims to human health and 
diseaNtx and each war seems to l)nng 
with It tlie aimouiicenient of at leaNt 1 
new' eNNential tTod coiiNtituent. In at- 
tempting h} Niimnianze the \ast amraint 
of experimental iin eNtigatioii and tlimcal 
Ntiid} cairied on during the ])aNt \ eat 
the ie( (Hired bre\it\ of this article pre- 
vents mention of main papers and ex- 
cludes critical discUNNKiON 

Vitamin A 

S J ( oweir**' states that evidence has 
lately been jiroduced to show that cer- 
tain fish oils contain a substance re- 
sembling, but not identical with, vitamin 
for which the name vitamin Aj has 
been prujiosed This substance appears 
to have similar biological effects in ex- 
perimental animals to those possessed by 
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\itamin A, and it will remain for future 
work to decide if vitamin A 2 has pre- 
cisely the same value in the human body 
as old \itamm A Also, recent work has 
shown that certain well-defined parts of 
the intestine of certain fish, such as the 
halibut, yield a considerable greater con- 
centration of vitamin A than the liver 
c»i!s As much as one-third of the total 
V eight of such an intestinal oil has been 
found to consist of pure vitamin A. The 
disco\er\ of this new’ source of supply 
of vitamin A may be a means of provid- 
ing a cHie to some <jf the functions of 
vitamin \ in human fjemgs 

The most promising clues concerning 
the function of \itamin A in the human 
f>od\ are tlie fact^ that it is conceined 
w ith maintaining the integnt} of epithelial 
and ner\ous tissue and that it enters into 
cliemical ccmibmation wnth a protein to 
form MMial [mrple The relation of vita- 
min A to the formation of \isual purple 
mrin the basi> for the wideK used tests 
lor flight degrees of deficieiKx of \itaniin 
A in human heings. m which tht abiliu 
to distingui^li f<iintl\ illuminated object^ 
111 a darkened room l^ nie<isuicd Re- 
sult upoits indicate that ilie \imoii of 
irotfircar ilruer^ is. ini[jro\ul for night 
difu ing it's a result of tluir ha\ing w- 
v(i\ul a courN<‘ of \itannii \ coiKcntrate 
im awteko! two Th( Liilure of a bah\ 
It* u >pond to a dim liglit tlaslied in its 
b\ rtflex movenum of the leps 

o 

dt iiionNtratc‘s \ er\ clearlx how ra])idl\ an 
i^n^ant Hia\ lo^e its store of \itaniin A 
Vitamin A Requirements — The ap- 
poixiniate dad} ie(|iiirenients for \itamin 
\ are gueii by L E liooher*"’" as 20 
to 30 U S V units of Mtamin A pei Kg 
of bod\ weight, or a total of 1400 to 2000 
units dail\ for an adult w'^eighing 70 Kg 
appears to be just sufficient fr»r the pre- 
vention of night blindness 
Three thousand units of vitamin A 
daily is suggested as an average require- 


ment for the normal adult Food capable 
of supplying a large proportion of this 
vitamin A allow’ance are milk, butter, 
eggs and green leafy vegetables. 

To provide for growth and develop- 
ment, and a moderate storage of vitamin 
A in the body, growing children require 
approximately 6000 to 8000 units of 
vitamin A daily In addition to liberal 
quantities of the above-mentioned foods 
a small supplement of some fish liver oil 
is usually sufficient to take care of the 
needs of the average child. 

For pregnant and nursing women 5000 
units or more of vitamin A is the recom- 
mended dad}' allow'ance 

Vitamin B Complex 

As a result of the confusion that has 
arisen m the past because of different 
terms having been applied to newdy dis- 
co v'ered fact(n*s of the \itamm B com- 
plex. F AT Nelson"'^ designates and 
describes the iiieinhers of the B complex 
follows 

/ ifuifiiii Bi the antd>eriheri vitamin that pre- 
\cnts htriheii in man and polyneuritis in ani- 
inaK 

h'lhiifhii'iu, d iomp(jun(l nectssar} tor growth 
III clucks and rat^. and for the prevention ui 
cataract in rats It is a component ot an 
oxidation reduction system of living cells 
F-/" factor, a nutritional factor effective in 
the prevention of human jiellagra 

I’llimte fiiifin, a lactor for the prevention ot 
a iiutritKuial dermatosis m chicks Concentrates 
which contain this factor have been showm to 
be effective in the treatment of human pellagra 
and blacktongue m dogs 

1 itaniin F,{, a factor necessary for rapid 
gains in weight and normal nutrition of pigeons 
Vitamin F4, a factor for the prevention of a 
specific paralvsis in rats and chicks 

I itaniin a factor necessary for mainte- 
nance of weight in pigeons. 

I itamin Fe, or vitamin H, a factor for the 
prevention of a nutritional dermatosis in rats 
Fact 01 Jf\ a factor necessary for growth 
of rats 
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Vitamin Bi Sources — The food 
sources of vitamin Bi are discussed by 
H. E. Munsell,^^ and the results of study 
show that the vitamin is present in a 
wide variety of foods. However, in con- 
trast to experience with vitamins A and 
C, there are few foods of plant or animal 
origin that may be considered potent 
sources of the vitamin factor There- 
fore, it is necessary to depend on several 
food items to furnish the day’s supply 
of vitamin Bi 

Vegetables, including potatoes, form 
one of the more important groups to be 
depended on as a source of Bj, Fruits, 
although only fair sources of the vitamin, 
nevertheless, are frequently eaten raw, 
and in large quantities if at all 

Vitamin Bi tends to be concentrated 
in the germ portion and outer bran layer 
of seeds Legumes, nuts and whole grams 
are among the good food sources Re- 
fined cereals and flours contain very little 
of the vitamin because of loss during the 
refining process 

Eggs, muscle meats and especially the 
organ meats are rated as good sources 

The article also describes the effect 
which \arious jirocesses such as heat, 
acidity and alkalinity, boiling, canning, 
storage and freezing ma\ ha^e on the 
actual loss of \itamin Bi, and points out 
the fact that it is not the inclusion of a 
food Item in the diet that is important 
but its actual nutritive \alue when con- 
sumed 

Therapeutics— A summaiw of the al- 
l(>waal)le claims for vitamin Bi are tabu- 
lated by M Fishbein,^^ taken from the 
article on vitamins wdiich appears in 
''New^ and Nonofficial Remedies” 
( 1938 ) 

In the light of our present knowledge, 

1 Vitamin Bi is of value in correcting and 
preventing beriberi 

2 Vitamin Bi maj be cited as of \altie in 
correcting and pre\enting anorexia of dietar> 


origin 111 certain cases, when the condition to 
be treated is due to a deficiency of that vitamin. 

3 Vitamin Bi is of value in securing optimal 
growth of infants and children 

4. Because vitamin B^ is a dietary essential 
its administration m concentrated form is of 
value in some conditions in which difficulty in 
utilizing ordinary foods in the usual way is 
encountered 

5 From the summary of various reports on 
vitamin Bi requirements it appears that the 
daily requirement of vitamin Bi be not less 
than 50 international units for an infant and 
200 international units for an adult 

6. The literature contains experimental evi- 
dence suggesting many more functions of vita- 
min Bi, e g , an influence on intestinal motilitv 
and neuritis of various types, and also indica- 
tions of greatly augmented requirements when 
metabolism is increased as in hyperthyroidism, 
neuritis of various types, or infections. How- 
ever, in the light of our present knowdedge it 
seems too early to draw any definite conclu- 
sions concerning any specific properties con- 
cerning the vitamin m these conditions 

Vitamin G 

Studies cijiicerning the therapeutic 
value of vitamin C in health and disease 
continue to be subjects of a vast amount 
of clinical and laboratory investigation 
A point of eoiisideralile importance which 
IS not yet settled is the significance 
which ought to he attached to states of 
“saturation” and “uusaturation” w ith 
respect to vitamin C 

Human Requirements of Vitamin 
C — S L Smith,*' ^ in a discussion of 
human requirements of vitamin C, men- 
tions 3 levels ot requirements to lie con- 
sidered in terms of the minimum quan- 
tities of ascorbic acid ie(|iiired* (a) To 
prev^ent the slightest decrease in capillary 
resistance or to maintain uniform excre- 
tion of the vitamin barely above that on 
a vitamin C-free diet, (b } to maintain 
uniform excretion after a depletion pe- 
riod following a preliminary saturation 
period, and (r) to maintain the tissues 
in a state of saturation as determined 
by various modifications of the test dose 
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method The levels of requirement are 
termed by the author as physiologically 
indispensable, adequate, and saturation 
values, respectively. 

The estimated requirements for various 
age groups lie within the following limits 
of absolute values : Infants, 8 mg. (newly 
born) to 50 mg. daily; children, from 
22 to 100 mg. or more : adults, from 28 
to 100 mg. or more. 

Claims are constantly being made by 
physicians that patients suffering from 
various diseases or surgical conditions 
respond better to the usual therapy when 
they are '‘saturated” with vitamin C. 

Therapeutics Vitamin C — "New 
and Xonofficial Remedies” (1938) al- 
lows no definite claims for the therapeutic 
\alue of vitamin C other than its rela- 
tion to scurvy, until further clinical or 
experimental e\idence has substantiated 
its usefulness in other states \htamin 
C is indicated for the correction and 
pre\ention of scurv}, and convincing 
clinical evidcmce exists to substantiate 
Its tlKra[)eiitic \alue in earh or latent 
-curv} H(»\\e\er, the diagnosis of latent 
or t arU ^eu^\ ^ re^ts on the basis of 
I oeiite^^nologic evidences m the long 
hones and [xissihlv failure to excrete an 
o|)iiiiiuin amount of cevitamic acid in 
the uniu* 

I Cental canes, pyorrhea, gum infec- 
tions, aiioiaaxicu anemia, and underniitri- 
taai aia not in themselves positive 
induation of V itamm C deficiency There- 
fore, the therapeutic value of vitamin C 
111 tlicse svmptomatic conditions can only 
he acctpiahle when it is definitel} known 
that they are the consequences of a de- 
ticieiicv or suhoptmial amount of vitamin 
C or when there is a pathologic inter- 
ference with assimilation of the vitamin 

Vitamin D 

Existing Forms — Vitamin D, the 
antirachitic vitamin, has of recent years 


been showm to exist in several different 
forms. C. E. Bills^^ recognizes at least 10 
different sterol derivatives that exhibit 
properties of vitamin D. Five of these 
appear to be well understood chemically 
and 5 are distinguished by fragmentary 
chemical and physiologic differences. In 
medicine 2 forms of vitamin D are of 
prime importance; namely, activated er- 
gosterol and activated 7-dehydro-cho- 
lesterol 

Within the past few years the method 
of expressing vitamin D potency has be- 
come standardized. Vitamin D content 
of preparations intended for use by the 
physician is determined at present by 
biologic assay, there being no physical 
or chemical methods available. 

Sources — E. M. Nelson, in discuss- 
ing sources of vitamin D, states that 
most foods appear to be devoid of demon- 
strable quantities of vitamin D. Fish 
which contain much body oil, such as 
salmon, sardines and herring, are the 
richest natural sources ; eggs are next in 
importance, and milk fat and meat prod- 
ucts contain some vitamin D Vitamin 
D milk IS now being used extensiveh 
as a deiiendable dietary source of \ita- 
min D 

The individual requirements of vita- 
min U vanes in accordance with the 
ability of the individual to utilize the 
calcium and phosphorus of the diet. 

Provided a person i^ ingesting an ade- 
quate amount of calcium and phosplKnais, 
vntamm D tends to increase the reten- 
tion of the minerals in individuals whose 
retention is poor without vitamin D 
\ itamin D ordinarily does not increase 
the retention of those who have high re- 
tention without it 

Infants in general havT poor retention 
and only a very few retain an ample 
amount of calcium and phosphorus with- 
out vitamin D, but at all age periods 
some persons are found who are not ef- 
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ficient. The standard vitamin D require- 
ment, therefore, should be the amount 
which will be satisfactory for those who 
are least efficient in retaining calcium 
and phosphorus. 

Requirements o£ Vitamin D — P. C. 
Jeans and G. Stearns^^ give as the ap- 
proximate vitamin D requirement of the 
full term artificially fed baby as between 
300 and 400 units Breast-fed babies re- 
quire less vitamin D than babies fed on 
cow’s milk, but for all practical pur- 
poses the same amount may be given 
the breast-fed infants. 

For children between infancy and 
adolescence a daily allowance of at least 
750 cc. of milk plus from 300 to 400 
units of vitamin D usually insures ample 
retention of calcium and phosphorus. 

For adults the optimal amount of vita- 
min D, if a need exists, has not been 
definitely determined. During lactation, 
however, a daily dose of 800 units is 
suggested, together with an abundant 
intake of calcium and phosphorus 

Therapeutics — Vitamin D is recog- 
nized as a specific in the pre\ention and 
treatment of infantile rickets, spasmo- 
philia and osteomalacia, dlsease^ which 
are manifestations of abnormal calcium 
and phosphorous metabolism During 
acute infections, especial!} of the gas- 
trointestinal tract, vitamin D ma\ prove 
mefifective because of poor absoiption. 

E A Park^'"' states that 1200 units 
(12 Gm , or 3 teaspoonfuls j daily of 
cod-hver oil is sufficient to bring ad- 
vanced rickets under control within 3 
w'eeks in the majority of cases Some 
cases, however, especially premature in- 
fants, may require 10,000 to 20,000 units 
or more to terminate the condition In 
these cases it is better to use the con- 
refractory type of rickets, may require 
centrated forms of vitamin D Some 
older children, especially those having a 


doses of vitamin D as high as 60,CCK3 
units or more daily to cure the condition 

There appears to be clinical evidence 
to justify the statement that vitamin D 
plays an important role in tooth forma- 
tion and maintenance of normal tooth 
structure, but there is no proof to justify 
the claim that adequate \itamin D intake 
will prevent dental caries. 

Vitamin K 

Distribution — A. E. Osterberg^^ 
gives credit to Dam and his coworkers 
in Copenhagen for first suggesting that 
a deficiency of an accessory dietary fac- 
tor is concerned in the experimental 
production of generalized hemorrhage of 
certain animals. This dietary factor has 
been designated as vitamin K, and has 
been demonstrated to have a fairly wide 
distribution in nature. Dam’s experi- 
mental work showed that the substance 
was of a fat soluble type and that hog 
liver oil, cabbage, spinach, tomatoes and 
alfalfa were effective in supphing this 
deficiency Howe\er, cod-li\er oil, w^ieat 
germ oil, carotin, cevitamic acid, egg 
albumin and ultraviolet irradiation were 
ineffective. Of the grains used, alfalfa 
proved to be the best source of the 
\itamin 

In attempting to obtain sufficient ma- 
terial for clinical trial at the Ma\o Clinic, 
preparation of vitamin K obtained from 
fish meal was used because the involved 
procedure for concentration of the K 
factor from alfalfa made this source un- 
satisfactory This source of vitamin K 
had previously been suggested by Alni- 
quist in California It v\as demonstiated 
by the author that such fish meal, when 
allowed to putrefv, was a good source 
of vitamin K which could be extracted 
later by means of petroleum ether Fol- 
lowing the removal of the solvent, an 
oily residue remained which proved to 
have a high protective power for heiiior- 
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rhagic chicks, and to be protective for 
patients who have jaundice, a prolonged 
prothrombin time and a tendency to 
hemorrhage. 

Chemical Nature — The author states 
that little is known of the chemical na- 
ture of vitamin K, and what meager 
knowledge we do have came from Alm- 
quist and his coworkers. The material 
is nonmtrogenous and it contains an 
aromatic nucleus. No phosphorus or 
sulfur IS present. It is not particularly 
stable to the general chemical procedures 
and apparently does not contain a sterol 
ring. It is alkali labile and fairly heat 
stable It has an apparent molecular 
weight of about 600 according to the 
author 

Methods of Assay — The author cites 
the method used by Dam, the so-called 
curatne method. BIu(»d samples are 
taken frcau chicks which have been on a 
diet rlehcient in \itaniin K for at least 
3 w'eeks and are assumed t(j be depleted 
in \itamiii 1\ The plasma is diluted 
with Ringer’s solution and is caused to 
loagiiLite 1)\ the addition of a sufficient 
amount of a clotting agent to make the 
d<itting time iiornnil The unknown stib- 
‘-taiKe to be assaved is mixed walh the 
defiCRiit diet, fed to the chicks and the 
blood sanipks are reteHed for clotting 
time alter several da} s From this data 
the dietai} level of the K fact(jr is de- 
tt nnintMl 

Therapeutics — If R Butt, A M 
.Snell and A E Osterberg^" report on 
the Use of \itamin K and human bile 
or <ininial bile salts m 18 jiatients who 
had obstructive jaundice According to 
the autlnjrs, complete biliary obstruc- 
tion and Iner damage were present in 
most of the 18 cases Several cases did 
not show any considerable elevation m 
prothrombin time but vitamin K and 
bile salt w^ere given as a prophylactic 
measure. 


From the results of the clinical studies 
carried out by the authors, certain facts 
seem fairly well established in relation 
to the clinical use of vitamin K. Their 
conclusions were that the administration 
of vitamin K together with bile or bile 
salts to patients who have jaundice has 
reduced elevated prothrombin times to 
within normal limits and in certain cases 
probably prevented hemorrhage or has 
inhibited actual hemorrhage. Bile alone 
given to a patient receiving an adequate 
diet has resulted in shortening of the 
elevated prothrombin time. In 1 indi- 
vidual the administration of vitamin K 
alone, wFere bile was absent from the 
intestinal tract, had little or no effect 
in decreasing the elevated prothrombin 
time. Finally, the authors believe that 
while considerable experimental work 
and clinical experience is needed to es- 
tablish a routine for the use of vitamin 
K and bile salts in the preoperative and 
postoperative jaundiced patient with a 
hemorrhagic diathesis, nevertheless, the 
results far have been very encouraging 

Vitamin Oils 

Therapeutics — The therapeutic ei- 
ftet of ointments containing vatwing 
amounts of \itamin A and vitamin D 
on controlled burns produced on pigs and 
rabbits was studied and rej)orted on by 
C B Puestow, H. G f*oiicher and H 
1 lammatt 

The time and character of local wound 
healing was determined and compared 
wath untreated controls and burns treated 
with tannic acid Burns treated with 5 
per cent tannic acid solution healed in 
the same length of time as untreated 
controls of similar average size The 
application of vitamin-free olive oil oint- 
ment to slightly larger burns was fol- 
lowed by complete healing in the same 
length of time as the controls. Cod-liver 
oil ointment shortened the period of heal- 
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ing by 25 per cent Burns uhich aver- 
aged 50 per cent larger than the C(»ntrols 
were treated with 3 high-vitamin oint- 
ments containing no vitamin A but high 
in vitamin D, having a low vitamin A 
to vitamin D ratio, and having a high 
vitamin A to vitamin D ratio. The time 
of healing was approximately 25 per cent 
shorter than in the smaller control le- 
sions and those treated with tannic acid 
The response to the various high- vitamin 
ointments emplo}'ed wa.s approximatelv 
the same. Histologic studies of the scars 
of all healed burns revealed no charac- 
teristic difference for the various thera- 
peutic agents employed. 
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Abdominal — adhesions, 667 
—carcinoma, 666 
—injuries, 659 
treatment, 661 

anti-gas-bacillus serum, 662 
blood transfusion, 661 
deflection colostomy, 662 
free muscle grafts, 661 
intravenous glucose and saline, 662 
morphine, 662 
nephrectomy, 661 
pedicled-muscle onlay grafts, 661 
prompt exploration in penetrating 
wounds, 661 
splenectomy, 661 
tamponade, 661 
tetanus antitoxin, 662 
—pain, surgical treatment, 1688 
— surgery, 656 

abdominal injuries, 659 
treatment, 661 
appendicitis, 791 
treatment, 817 
biliary tract, 740 
colon, 669 
duodenum, 690 
gall-bladder, 697 
hernia, 862 
intestines, 832 

hver, 748 
meseiittry, 849 
pancreas, 756 
pentuneum, 856 
postoperative 

gangrene of alxloninnil wall, 658 
illness, 659 

retroperitoneal lunutts, pnniaiv. f>62 
treatment, fi66 
spleen, 845 
stomach, 763 

ultraviolet light (lining lapaiotoniv, 658 
— tuberculosis 

treatment, 350 
nitroperitoneum, 350 
oxyperitoneum, 350 
pneumoperitoneum, 350 
Abnormalities of urinary tract, 504 
Abortion, 959 
habitual, 959 

induction by estiogtii, 961 
threatened, 959 


Abscess of spleen, acute, 845 
etiology, 845 

«igns and symptoms, 846 
Absorption te-^ts tor blood grouping, 251 
Aretabulum, secondar} , mechanics ot, for- 
mation in congenital dislocation c^f 
hip, 1010 

Acetyl-beta-methylcholine chloride with ion- 
tophoresis, effect of, on peripheral 
blood flow, 50 

Acidosis in chronic nephritis, treatment, 175 
Acne vulgaris 

ultraviolet radiation in, r»30 
Actinomycotic meningitis, 2(J5 
Activated charcoal, 1122 
Adams-Stokes syndrome, inetrayid in, 47 
Addison’s disease, 78 
diagnosis, 78 

salt-poor diet test, 78 
treatment, 80 
cortin, 80 
dietetics, 64 

synthetic desoxycorticosterone acetate, 
80 

Adenitis, nonspecific mesenteric, 814 
Adenomata, benign, ot the C(»Ioii, 839 
Adhesions, abdominal, 667 
Adhesions of intestines, 837 
Adnexal cvsts and neijplasnis, classiticatioii, 
935 

Adolescent sco1u»ms, 1018 
Adrenal insutficiencv , 78 
Adrenals, 78, 495 
Adrenal tumors, 1099 
therapy, IlOU 

extracts of adrenal cortex, IKK) 
low potassium diet, 11(10 
sodium chloride, 1100 
sodium citrate, 1100 
Agramilocv tosis, 157 
treatment, 157 
adenine sulfate, 157 
liver extract, 157 
pentose nucleotides, 157 
transfusions, 157 
x-ray therapy, 157 
yellow bone marrow extract, 157 
\lcohohsm as a neurosis, 287 
Alinientarv' canal, Uniphoid tissue, 8Sa 
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Allergy, 1 

emotional factors, 278 
endocrine therapy, 5 

adrenal extracts, S 
cortical hormone intramuscularly, 6 
glycortal, 6 
progynon B, 6 
suprarenal concentrate, 6 
thyroid extract, 6 
irradiation, 7 
potassium salts, 6 
rest, 8 

Allergy in children, 479 
Allergy in lymphatic gland disease, 852 
Aluminum hydroxide gel, 1122 
Alum precipitated toxoid, 491 
Amblyopia, toxic 
treatment, v39S 
acetylcholine, 395 
sodium nitrite, 395 
Amenorrhea m sterility 
treatment, 940 

dilatation of hypoplastic cervix, 941 
estrogen, 940 
high protein diet, 940 
irradiation of pituitary and ovaries, 941 
organotherapy, 940 
pelvic diathermy, 940 
thyroid extract, 941 
\mphetaiinne, 1123 
tuMC effects, 1124 
\nalgesia in ()|)^tet^Rs, 9f»l 
Anat<»niRal changes, j)h \ siological inechan- 
isniN of eniothfiially conditumed, 27(> 
Kiidrogeiis, ahsoiptioii ot, 74 
Androstine hi treatment of benign prtjstatic 
h_v perplasia, 111 
Vnemia in children, 400 
cla^sitication, 408 
diagnostic aids, 468 
mechanism of anemia, 46t) 

distribution in maturation, 467 
hemohsis, 46/ 

ac Lite hernolv tic anemia ( Ledertr tyiie ), 474 
anemia neonatorum, 474 
anemia resembling permciuiis anemia, 473 
aplastic anemia, 474 
iron deficiency anemia 

incidence m preschool children, 468 
nutritional anemia, 469 
retention of iron in childhood, 469 
treatment, 471 
ferrous sulfate, 471 
iron and ammonium citrate, 471 
iron cobalt, 472 
liver, 473 


Anemia in children 
sickle cell anemia, 474 
Anemia in pregnancy, 976 
Anergy, 852 
Anesthesia, 890 
inhalation anesthesia, 890 
cyclopropane, 893 

adjuvant to other anesthetics, 894 
helium, 891 

reflex complicating, during abdominal 
surgery, 892 

intravenous anesthesia, 896 
respiratory complications, 896 
regional anesthesia, 897 
spinal anesthesia, 898 

dosage and concentration of anesthetic- 
drugs, 898 

present scientific status, 899 
Aneurism of aorta, hemoptysis m, 1056 
Angina pectoris 

surgical treatment, 1087 
cervicodorsal sympathectomy, 1087 
paravertebral alcohol injection, 1087 
resection of stellate ganglion, 1087 
treatment, 29 
diet, 29 
digitalis, 30 

elastic abdominal support, 29 
ViigK^iieurotic edema, treatment with slow 
epinephrine, 2 

Anterioi thaniher (d t>e, c>st of, 383 
Antciior pituitai \ -like pnncipk, influtiRe 
c>n external genitalia nt young hoys, 
92 

VntihornuMie studies in I)o\ ^ treated with 
anterior pituitary-hke hormone tor 
genital undei development, 96 
Antipyrin, 1123 

Antithyrotropic serum, efteet on action of 
human thyrotropic liornione, 119 
\ntral gastritis and s[>asni, 780 
diagnosis, 780 
differential diagnosis, 781 
Anxiety states, 285 
endocrines, 285 
medinal, 285 
nembutal, 285 
sodium amytal, 285 
triple bromide, 285 
Apicolysis, extrafascial, 358 
Apicosan, 1123 
Aplastic anemia, 154, 474 
A P L , influence on external genitalia of 
young boys, 92 
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Apoplexy 

treatment, 1089 

infiltration of stellate ganglion, 1089 

Appendectomy, technic, 826 
Appendicitis, 791 

appendectomy, technic, 826 
bacteriology, 796 
complications, 829 
diagnosis, 811 
differential diagnosis, 813 
etiology, 798 

female sterility and appendicitis, 831 
in children, 480, 815 
pathology, 792 
diverticula, 794 
mucocele, 795 
tumors, 793 
symptoms, 799 

thrombophlebitis of appendiceal vein, 826 
treatment, 817 
drainage, 825 

glucose and saline intravenously, 819 
immediate operation, 817 
Ochsner treatment, 817 
physiologic rest of colon and cecum, 818 
serum therapy, 818, 824 
suction apparatus, 818 
treatment, postoperative, 820 
blood transfusion, 820 
continuous intravenous glucose solution, 
820 

hypodermoclysis, 820 
morphine, 820 
Wangensteen drainage, 820 
m()I()g\ and appendicitis, 820 
\aiicties, 801 

at utc appendicitis, 801 
thronic appendicitis, 808 
letrocccal and retrocolic, 805 
Xr^cntaftine tumors of at)pendiv, 703 
Ann and shoulder pain, relation of sialeniis 
anterior niiiscde, 1000 
Ai 1 heiK dilastoina of o\ai\, 030 
\rseimal deiniatitis, sodium thiosulfate in 
treatment, 374 

Aiterial li\ pei tension, tieatnient, 174 
\rthntis and iheumatoid conditions, 12 
diagnosis, 13 
pathology, 13 
physiochemical, 15 
x-rays, 14 

emotional factors in, 283 
incidence, 12 
therapy 
arthrodesis, 26 
arthroplasty, 26 


Arthritis and rheumatoid conditions 

therapy 

arthrotomy, 26 
blood transfusions, 25 
bone drilling, 19 
capsulotomy, 26 
colectomy, 20 

desensitizing doses of vaccines, 16 

diet, 16, 25 

heliotherapy, 26 

insulin, 17 

iron, 26 

massage and exercises, f>3S 

oestradiol, 19 

oestrin, 18 

oestriol, 19 

osteotomy, 26 

physical therapy, 25 

removal of focal infection, 25 

salicylates, 26 

sodium aurothiomalate, 21 

sulfanilamide, 21 

synovectomy, 26 

thorium X, 22 

thyroid, 17 

underwater treatment, 637 
wheat germ, 25 
x-rays, 23 

therapy, circulatory disturbances 
aspirin, 24 

coffee by injection, 24 
exercises, 24 
heat, 24 
massage, 24 

\rthritis and toii'^illet tonn , 456 
Arthritis, chronic atiophic 
treatment, 638 
heliotherapy, 638 
physical therapy, 638 
rest, 638 

warm dry climate, 638 

\ithntis, g(>noc(»ccal, 1613 
Ai throplastc <>f hip, 1613 
\ititicial resf)nation, lelation of lailM.n 
dioxide t(», 369 

\s( heini-Zondek reaction, 960 
Ascoli’s treatment for malaria, 847 
Aspiration of foreign bodies, 579 
Asthma, chronic, 1, 577 
differential diagnosis, 8 
emotional factors, 278 
treatment 

acetylsalicylic acid, 4 
aminophyllin, 4 
atropine, 4 
barbiturates, 4 
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Asthma, tliiouic 
treatment 

bromides* 4 
calcium, 4 
dilaudid, 3 
endocrine therapy, 5 
ephedrine, 3 
epinephrine in oil, 1 
glucose intra\cnuusly, 4 
iodides, 5 
iodized oil, 5 
irradiation, 7 
morphine, 3 
pantopon, 3 
potassium salts, 6 
propadrine, 3 
rest, 8 

sucrose intra\cnousIy, 4 
theophylline, 5 
\sthniatoirl whcczc. 331, 580 
\telcctasis, 317 
diaj2:n<^sis, 318 
ctiolog}, 317 

propli} lactic trcatimnt, 118 
\thetosis \cisus spastic ]t>, 2o2 
Vtrcsia (d intestines, 834 
\tr(»])liic arthritis, chronic 
tieatnient 038 
heliotherapy, (>38 
physical therapy, o38 
rest, 038 

warm dry climate, p38 
\tiophic rhinitis 
tuvUim nt 4o2 

estrogenic substance, 4o2 
\ 1 , 10 501 
\ii(lil)U fhittci ^80 
\inlihl( slap ^^80 
\Nal<i index 218 

fhicilhis coll, cause ot piitnd odor, 70/ 
I’rukachc, 004 

manipulative treatment without anes- 
thesia, 004 
hack ])ain, 002 

mil <i\ crtehral disc and Iij^amenta llawi 
Icsiuiis, 003 

sacioihac conditions, diagnosis and 
treatment h} injections of procaine, 092 
sciatic pain of unknown c»ngin, treatment, 
1002 

infiltration of pynformis muscle, 1002 

Banti’s sendrome, 162 
Basal metabolism determination, 1092 
Basedow’s disease, surgical treatment, 1087 
Basophilism, pituitary, 91 


BCG, 603 
Bcc venom, 1123 

Behavior problems, benzedrine sulfate in, 
289 

Bellevue bridge, 874 
Benzedrine sulfate, 1123 
toxic effects, 1124 
Benzyl methyl carbinaminc, 1123 
toxic effects, 1124 

Bernstein theory of blood grouping, 249 
Biceps brachii muscle, rupture of, 1008 
Bile, chemical composition, 697 
Bilein, 143 
Bile peritonitis, 860 

Bile salt therapy in gall-bladder disease, 723 
Biliary tract, 740 
cholangiography, 740 
technic, 741 
laundice, 743 

ixistopeiative treatment, 746 
continuous venoclysis of glucose, 746 
high carbohydrate diet, 746 
preiiaration of jaundiced patients fut 
operation, 743 
anesthesia, 745 
time of operation, 745 
two stage operations m ohstnutuc 
jaundice, 747 

t\pes found in infants tind children, 747 
Bilron, 143 

Bn til injuries to t\c, 387 
Bladder, 910. 1101 

iHurogenic ccsical (hsfmutioii, tieatment, 
1101 

bilateral sacral ganglionectomy, 1101 
mecholyl, 1104 
presacral neurectomy, 1101 
prostigmm, 1104 
pcuiia, treatment, 910 
mandelic acid, 910 
tumors, 1105 

endometriosis, 1105 
diagnosis, 1105 
treatment, 1108 
artificial menopause, 1108 
excision, 1108 

pa])illary carcinoma, treatment, 1110 
diathermy, 1111 
open surgery, 1111 
radium emanation seeds, 1110 
transurethral coagulation, 1110 
papillomata, simple benign, treatment, 
1109 

coagulation, 1109 
fulguration, 1109 

urethritis m the female, ticalmcnt, 912 
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Bladder 

urinary tract infections, treatment, 910 

acriflavine, 911 
ammonium chloride, 911 
bladder irrigations, 913 
calcium mandelate, 910 
cresol, 911 

gentian violet medicinal, 911 
mercurochrome, 911 
mild protein silver, 912 
phenol, 911 

potassium permanganate, 911 
silver nitrate, 912 
strong protein silver, 912 
trinitophenol (picric acid), 911 

Blood bank, 228 
administration of blood, 231 
blood bank records, 232 
collection of blood, 229 
prevention of reactions, 232 
source of blood, 229 
storage, 231 
duration of storage, 231 
Blood grouping, 247 
Blood, normal lead content, 239 
Blood pressure of newborn, 551 
Blood sedimentation rate, influence of anemia 
on, 149 

Bodansky units, 241 
Body mechanics and posture, 646 
Bonemarrow as blood making organ, 146 
Bones and joints, ultraviolet radiation, 622 
Brain tumor causing mental s\niptonis, 265 
Brain tumors, 215 
diagnosis, 215 
biopsy, 216 

cerebrovascular roentgenography, 216 
encephalograph} , 216 
lumbar puncture, 215 
roentgenography, 215 
ventriculography, 215 
mental symptoms, 216 
special examinations, 217 
olfactometry, 217 

meningiomas of posterior fossa, 219 
pineal body tumors, 220 
spongioblastoma polare, 221 
Brain tumor, supratentorial, 383 
Branchial cysts, 408 
Bratrud’s solution, 877 

Breast, female, effect of testosterone pro- 
pionate on, 106 

Breast lesions, x-ray diagnosis, 1037 
cystic disease, 1042 
fibroadenoma, 1045 


Breast lesions, x-ra}" diagnosis 
galactoceles, 1043 
infected cyst, 1042 
lactating, 1040 
lipoma. 1044 
malignant lesions, 1048 
mazoplasia, 1044 
multiparous, 1040 
normal, 1039 
papilloma, 1041 
retention cysts, 1043 
roentgenographic technic, 1039 
technic of 

gas injection, 1038 
opaque injection. 1037 
virginal, 1039 
Breast milk, 532 
Brenner tumor of ovary, 936 
Brodie’s abscess, 1006 
differential diagnosis, 1006 
radiographic signs. 1006 
symptoms and ph\sical signs, 1006 
Bronchiectasis, 314 
etiology, 314 
treatment, 315 

extirpation of diseased segment, 315 

Bronchiectasis and sinuses, 460 
Bronchiectasis, dr\ hemorrhagic, hemoptysis 
in, 1055 

Bronchography, hpiodol, 312 
diagnosis, 312 
treatment, 313 
Bronchopneumonia, 315 
Bronchoscopy, 900 
for diagnosis, 900 

tracheal stenosis from irradiation, 900 
in neoplasms of trachea and bronchi, 901 
carcinoma of bronchus, 901 
primary sarcoma of lung, 904 
postoperative complications, 906 
tuberculosis, 904 

Bronner’s test for gall-bladder disease, 703 
Bundle-branch block, paroxv smal, 39 
Bursitis, ihopectineal. 1007 

Caffeine deruatnes, 1138 
Calciferol, 142 
Calcium, 1124 
Cancer, see Carcinoma 
Cannon’s emotional level, 273 
Capillary fragihtv as test of vitamin C nutri- 
tion, 141 

Carabba’s solution, 877 

Carbon dioxide, relation to artificial respira- 
tion, 309 
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Carfxin nujiioxide, chronic toxic manifesta- 
tions, 1125 

Carbon tetrachloride poisoning, 1125 
treatment, 1126 

Carcinoid, ulcerating in a Meckel’s diver- 
ticuliim, 794 

Carcinoma in gynecology, palliation of, 1071 

Carcinoma 

ot abdomen, 666 
of breast, 1048, 1067 
irradiation and mastectomy, 1067 
postoperative roentgen therapy, 1068 
ot bronchus, 901 
hemoptysis in, 1056 
ot cecum and ascending colon, 839 
ot cervix uteri, 913, 1072 
inoperaiile, 1080 
radiosensitn e, 1075 
ot colon, 683 

<il descending, sigmoid and pcK k colon, 
840 

ot duodenum, 696 
incidence, 666 
sxmptoni^, 66h 
treatnunl, 66f) 
ot gcill-bbidd( 1 , 726 
dMUllusIs. 7J1 
t tioli lu \ . 720 
iiu ifh lu e, 726 
patbol(itj;\ 726 
tt ( <it!nc nt 721 
cholecystectomy, 721 
cholecystostomy, 721 
exploratory laparotomy, / M 
gastroenterostomy, 721 
"i inne pinn.nv and i>u1nioiiai\ Inbu 
(lllnsis. 342 

I 't I laiK I ( .1*^, 7fi 1 
< 'I t 'bai \ ll^ 1 1 { <it iiK lit, 4s t 
roentgen irradiation, 4s4 
Mt u ( t mil and sigmoid . u84 
di.i ei I' 'Sis, oSs 

1 1 < , 1 1 n 1 1 1 1 1 , n«S s 
cccostomy, (>8^ 

complete abdominopentoneal excision, 

( iKs 

perineal excision and electrocoagula- 
tion, t>86 

peritoneal vaccination, 685 
permanent inguinal colostomy, 685 

ot stomach, 783 

complicating ulcer, 784 
ditferential diagnosis, 784 
etiology, 783 
gastric acidity in, 785 
symptoms, 783 


Carcinoma 
of stomach 
treatment, 785 

alcoholization for pain, 789 
total gastrectomy, 785 
of thyroid 

treatment, 1096 
early operation, 1097 
section of cervical sympathetics, 1097 
total extirpation by irradiation, 1097 
wide excision of recurrent nodules, 
1097 

of transverse colon, 840 
of uterus, 943 
Carcinoma 

metastatic, of eye, 367 
papillary', of bladder 
treatment, 1110 
diathermy, 1111 
open surgery, 1111 
radium emanation seeds, 1110 
transurethral coagulation, 1110 
pnmarv, liver, 749 
diagnosis, 749 
treatment, 750 
exploratory operation, 750 
partial resection, 750 
ladiologv, 10S8 

consorvatue treatment, 1063 
postopc rain e irradiation, 1065 
pu'<)p(iatue iirarliation, 10f)4 
piesinption torroentgtm therapv, 1061 
piiiuipk's go\('rnmg ladiafion theiapy, 
10S<) 

methods ot tbei ap\ , lOSO 
imits of dosdge, 1060 
ot l)T(<lst, 106/ 
ot tcrvix uti'n, 10/2 
ot prostate, 1070 
of uterus, 1082 

( aidiar lupt'rtropin m ihildieu, 521 
t ardiac pain, psvchologu la< tor in, 279 
( ardiovascular svsteni, 27 
angina pectoris, 29 
longestne heart faihiie, 31 
diagnosis ot heart disease in childien, 37 
ctfect of intravenous fluids cm, 45 
electrocardiography, 37 
heart m gall-bladder disease, 718 
metrazol m complete heart block, 47 
peripheral circulatory disease, 47 
thromboangitis obliterans, 49 
prolonged recumbency as contributory 
cause of death, 35 
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Carotid sinus syndrome 
treatment, 1090 
benzedrine sulfate, 1090 
Cataract, 394 
Catatonia, 293 

Celiac disease differentiated from cystic 
fibrosis of pancreas, 133 
Cellulitis, orbital, 460 
Orebral palsies, 262, 266, 1019 
care and treatment, 1019 
Cerebrospinal fluid, vitamin C content uf, iii 
nervous disorders, 265 
Cervical dilating bag in parturition, %7 
Cervix uteri, 913 
carcinoma, 913 

malignancy and radiosensitivity, 915 
conization, 916 

leukoplakia, leukokeratc»sis and carcinoma, 
916 

Cesarean section, 969 
Cevitamic acid, 140 
Chalazion, eyelid, 391 
Chancroid of vulva, 952 
Charcoal, activated, 1122 
( hare ot-Marie-4\)uth peroneal muscular 
atrophy, 213 

Chest injuries, heniopt\sis in, 10^6 
( hicken pox, 474 
complications, 475 
C hloroma of orbit, 391 
C holangiectasis, 742 
( holangiographv, 740 
technic, 741 
( holcc>'stectomv, 712 
results following, 717 
C holecvstitis, 699 
Cholecystogastrostomy, 7o2 
Cholec> stostomv, 714 
( ho-lec ystograph> , 129, 701 
C honcirodystroph> with flattening of verte- 
brae, 1003 
( horea, 521 
treatment, 194, 522 
artificial fever therapy, 522 
high frequency currents, 194 
induced fever, 194 
magnesium chloride mti aveiuuisly, 
somnifene, 195 
C hononepithelioma, 864 
Circulatory disease, peripheral, 47 
Citnn, 141 

Climacteric, male, observations on, 99 
treatment with testosterone propionate, 101 
Clostridium welchii, role m peritonitis of 
appendiceal origin, 797 
Cobra venom, 1139 


Coccidiodal granuloma, puliiioii«iry iiianu’es- 

tations, 320 
clinical course, 321 
comphcationc, 321 
diagnosis, 322 
differential diagnosis., 322 
etiology, 320 
pathedogy, 320 
Symptoms, 320 
t old, comniun, 45 S, 577 
etiology, 455 
treatment, 455 
codeine, 455 

control of temperature, humidity and 
dust, 455 

dilute hydrochloric acid, 456 
insulin, 456 
iodine, 456 

low carbohydrate diet, 45f» 
rest, 455 
salicylates, 455 

Colds of psvchiatnc origin, 266 
Colitis, chronic ulceratue, 121, 675 
blood picture, 123 
complication^, 123 
definition, etiulogc and histoi v, 121 
emotional factors in, 281 
treatment, 124, 676 

aluminum hydroxide and kaolin instilla- 
tions, 124 

cod-hver oil instillations, 124 676 
colectomy, 124 
fever therapy, tj7h 
ileosigmoidoscopy, 124 
ileostomy, 124 
inhalations of oxygen, 124 
oxygen instillations, 124 
sulfanilamide, 124 
vitamin A, 124 

Colitis, regional, nght-sidt d, 678 
Collapse therapy, piruiaiuiit, ati\ e 

goal in, 325 

(\)lles’ tractiire. Wright’s iiRtlKul ol tuat- 

mg, 633 
Colon, 121, 609 

carcuuuna ot colon, ()83 

ot rectum and rtc tosignmid, 684 
diagnosis, ti85 
treatment, 685 
cecostomy, 685 

complete abdominoperitoneal ex- 
cision, 685 

perineal excision and electrocoagu- 
lation, 686 

peritoneal vaccination, (>85 
permanent inguinal colostomy, 68^ 
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Colon 

chronic ulcerative colitis, 121, 675 
congenital megacolon, 675 
diverticulitis, 679 
endometriosis, 682 

functional or sociologic disorders, 125, 669 
diagnosis, 126 
symptoms, 126 
treatment, 126 

agar, 126 

colloidal clays, 127 
dilute hydrochloric acid, 127 
heat to abdomen, 127 
psychotherapy, 125 
rest, 126 
sedative, 127 
vitamin B complex, 125 
warm olive oil instillations, 127 
interposition during childhood, 673 
perforating lesions, 679 
surgical considerations, 681 
antispasmodics, 681 
local heat, 681 
low residue diet, 681 
intrapentoneal vaccine, preoperatively, 
681 

regional cc>litis, right-sided, 678 
ileitis and ulcerative colitis, 676 
sLibmuLOus lipomas, 682 
\iilvulus ut (ccocokin, 6/0 
^vniptoni^ and diagnosis, 671 
treatment, 672 
cecopexy, (>73 
cecostomy, 673 
plastic surgery, 672 
resection of colon, 672 
untwisting of volvulus, 672 
( lonnieter, Kvehii i)lu)toele<. trie, 147 
( (ilposcope, 614 
1 oinniun cold, 455 
etiology, 455 
treatment, 455 
codeine, 455 

control of temperature, humidity and 
dust, 455 

dilute hydrochloric acid, 456 
insulin, 456 
iodine, 456 

low carbohydrate diet, 456 
rest, 4SS 
salicylates, 455 

Common duct stones, 721, 727 
technic for removal, 728 
Complete heart block, metrazol in, 47 


Congenital — defects of intestines, 833 
- — dislocation of hip, 1010 
in newborn, 1010 

mechanics of formation of secondary 
acetabulum, 1010 
— megacolon, treatment, 675 
— stenosis of pylorus, 833 
— syphilis, 379, 593 

third generation syphilis, 380, 593 
— umbilical hernia, 879 
Congestive heart failure, 31 
causes of death m, 32 
immediate effect of mercurial diuretics on 
Vital capacity of lungs, 33 
precipitating causes, 31 
rest and exercise m, 34 
treatment, 32 
diet, 32 
digitalis, 32 
diuretics, 32 
sedatives, 32 

Conization ot cervix uteri, 916 
Conjunctiva, 384 

burns, mucous membrane grafts in, 384 
caustic burns, treatment, 385 

irrigation with water and weak acids, 

385 

methyl rosaniline, 385 
silver nitrate, 385 
tannic acid, 385 
conjunctivitis, 384 

bacillus coll, treatment, 384 
metaphen, 384 
oxycyamde of mercury, 384 
yellow oxide of mercury, 384 
gonorrheal, treatment, 384 
sulfanilamide, 384 
staphylococcic, treatment, 384 
autogenous vaccine, 385 
silver nitrate solution, 385 
staphylococcus-antitoxin, 385 
-toxoid, 385 
traumatic, 385 
lupus, treatment, 38S 
sodium gold thiosulfate, 385 
preoperatue sterilization, 385 
trachoma, 385 

Constipation, psychoanalytical interpreta- 
tions of, 281 
Contraception, 917 
Conversion hysteria, 273 
Convulsive state and epilepsy, 200 
Cord bladder as complication of syphilis, 
1103 
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Cornea, 385 
caustic burns, 385 
infection, treatment, 386 
lysoz 3 rme, 386 
keratitis, 386 

superficial punctate, 386 
syphilitic, 386 
keratoplasty, 385 
ulcers, treatment, 386 

bovine lacrimal gland extract, 3H6 
carotene, 386 
cod-liver oil, 386 
Corneal ulcers m childhood 
treatment, 652 
atropine ointment, 653 
cod-liver oil, 653 
malt, 653 

normal saline solution, 653 
removal of enlarged tonsils, 653 
shielding of eyes from excessive light, 

653 

ultraviolet, 653 

Coronary artery occlusion, acute, intraven- 
tricular block in, 40 
treatment, 42 

acidifying salts, 42 
aminophyllin, 42 

complete physical and mental rest, 42 
diminished fluid intake, 42 
low caloric diet, 42 
mercurial diuretics, 42 
oxygen, 42 
qumidme sulfate, 42 
Ct>\a plana, 1015 
( ramal trauma 
tieatmeiit, 196 

air injected into spinal subarachnoid 
space, 196 

cardiovascular stimulants, 196 
decompression, 196 
dehydration, 197 
exploratory craniotomy, 197 
hypertonic solutions intravt imuslv, 1^>9 
magnesium sulfate, 197 
spinal drainage, l9o 
( letnusin, 114 
( !*( din’s disease, 838 

Croupous pneumonia, serum treatment, 108 
( I vptorchidisin 
Irealment, 497 

endocrine therapy, 497 
extracts of pregnancy urine, 497 
Torek operation, 497 
Crystalline msulin, 191 
Cullen’s sign, 971 
Cuiettage of uterus, 943 


Cushing’s syndrome, 91 

Cutaneous absorption of sex hormones, 76 

Cutaneous application <»t follicular hormone, 

76 

Cycloplegia 
treatment, 386, 397 

atropine, 386 
benzedrine, 386 
homatropine, 386 

Cyclopropane, 893 
C>closcope, 932 

Cystic disease i>f breast, x-ra\ diaguo-»is, 

1042 

infected cy^t, 1042 
retention cysts, 1043 
Cystic hjdroma of neck, 413 
Cyst of anterior chamber, 383 
Cysts of lungs, 319 
differential diagnosi^^, 319 
treatment, 320 
aspiration, 320 
drainage, 320 
irrigation, 320 

“unroofing” with thoracoplasty, 320 

Deafness, 435 
Deficiency syndromes, 153 
Dejenne’s sign, 994 
Delinquency, 2o2 
juvenile, 533 
etiology, 533 
intelligence le\tls, 535 
treatment, 536 
Delirumi tremens, 265 

clinical evaliiatuni nf use of fluids m treat- 
ment, 265 
hydrotherapy, 265 
Dementia paralytica, 2(>h 
Dementia precox, 292 
dietetics, ti7 

iiumumty to poihiis, 278 
inhalations of nitrogen, 264 
shock therapy, 292 

Dt rmalitis, aciitt seboiilitic, of t xtental eai 

trealnunt, 53 
calamine, 53 
flavim, 53 

ichthyol ointment, 53 
salicylic acid, 53 
tar shampoos, 53 
warm boric acid solution, 53 
zinc oxide, 53 

Dermatitis, arsenical, sodium thiosulfate in 
treatment, 374 
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Dermatitis caused by oils 
treatment, 53 
quillaia, 53 
sulfur, 53 

thorough washing with soap and water, 

53 

Dermatology, 52 

ultraviolet radiation in, 629 

Dermoids of spinal canal, 224 
Desicol, 143 

Desoxycorticosterone acetate, synthetic, in 
treatment oi Addison’s disease, 80 
Devegan, 949 
Devil’s pinches, l6l 
Diabetes in pregnancy, 97o 
Diabetes melhtiis, 184 
('(jmi)lications, 189 

ketosis, succinic acid in, 190 
oral aspects of diabetes, 190 
tuberculosis, 189 
diabetes and 
pregnaiic>, 187 
vitamin C, 187 
diagnosis, 180 
emotional factors m. 283 
ill cbildren, 47f» 
diagiHJSis, 4/0 

diet, 477 

bepatoiiugalv treatment, 478 
pancreatic extract, 478 
pri>«nosis, 479 
iii'-ulm 190 

( r\ ^tallme nisulm, 1 91 
protammr /me iiisiilm, 190 
resistance to iiisulm, 192 

inortalilv, 184 
<»!)ese diabetic patient, 189 
resistance to staph v lococ c ic inlectioii, 18t> 
srasiMiaiilt maintestatioiis, 185 
Dialietes mcllitus and tuberculous pntu- 

inouia, 342 

Diabetic retinitis. 397 
1 >iapbracrmatic hernia, 8o2 
Diarrfiea, e|)i<ltmic. 552 
Diarrhea m eliildren, 483 

I Jiatlierniv short wave m (jplithalmolog\ , 

t>51 

J )k hlori>lieiiolin(Iophenol intradermally as 
test ot vitamin C nutrition, 141 
Dick test for scarlet fever, 591 
Diethv Istilbesterol, absorption of, 77 
Dietotherapy, 57 
adequate diet, 57 
importance of adequate diet, 59 
infant and child feeding, 61 
minerals, 60 


Dietotherapy 
nutrition, 60 
potassium m diet, 70 
Digestive system in children, 479 
allergy, 479 
appendicitis, 480 
diarrhea, 483 
pyloric stenosis, 483 
stomatitis, 484 
vomiting, 485 

Digitalis, influence on cardiac pain, 1127 
Digitalis preparations, 28 
Dihydrotachysterol in treatment of para- 
thyroid tetany, 86, 501 
Di-methy 1-di-sulfanilamide, 1142 
therapeutic efficacy and toxicity, 1142 
Dinitrophenol cataracts, 393 
Diphtheria, 485 
bacteriology, 486 

clinical manifestations and compliLatiuiis, 
487 

electrocardiograph) , 488 
epidemiology, 485 
iininunization, 491 

combined diphtheria and tetanus nil 
niuni/ation, 493 
Schick lest, 494 
treatment, 488 
antitoxin, 49(j 
aspiration of trachea, 488 
intubation, 488 
tracheotomy, 488 
vitamin C, 489 
Disgernunoina, 93o 
Dislocation ot hip, (oiigenital, lOlO 
in newborn, 1610 

mechanics of lormation of secondary 
acelabuliiin, 1019 

Disseminated focal pneumonia, 300 
iJisseminated sclerosis 
treatment, 387 

foreign protein therapy, 387 
high vitamin diet, 387 
quinine, 387 
rest in bed, 387 
sodium cacodylate, 387 
sweats, 387 

Diuresis m kidney disease, 175 
Diuretics, mercurial, 1132 
suppositories, 1133 

Diuretics, mercurial, immediate effect of, on 
vital capacity of lungs, 33 
Divergence insufficiency, 394 
Diverticula of appendix, 794 
Diverticulitis of colon, 679 
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Dolichocolon 
treatment, 835 
sigmoidectomy, 835 
Dragsted’s lipocaic, 134 
Duodenum, 690 

acute massive hemmorhagc, 693 
duodenal diaphragm, 690 
duodenal ulcer, 692 
duodenitis, 691 
megaduodenum, 690 
primary tumors, 695 
cancer, 696 
incidence, 696 
symptoms, 696 
treatment, 696 
lymphogranuloma, 695 
spasm of second portion, relation to biliary 
colic, 726 

Duodenal — diaphragm, 690 
— ulcer, 692 
Duodenitis, 691 

Duodenojejunal tract, primary tumors, 695 
Dwarfism, pituitary, 91 
D> sfunctional — menstrual disorders, treat- 
ment, 927 

— uterine bleeding, 944 
Dysmenorrhea, 929 
Dystrophies, muscular, 212 

haglc rtocculation technic for serodiagnosis 
of syphilis, niicroniodificatiun of, 
366 

Icctopic iiregnaiicy, 921 
luzenia iii infants and childicn, 55 
allergens, contact and environmental, as a 
cause, 55 
dietetics, 67 
h:go, 273 

fclderly people, bed-tast 
treatment of, 36 
benzedrine, 36 
coffee, 36 
massage, 36 

periodic shifting of position, 3t) 
strychnine, 36 

systematic deep breathing, 36 
voluntary exercises, 36 
whiskey, 36 

Elderly pnmiparae, labor in, 968 
Emmons^ eriometer, 147 
Emotional factors in hypertension, 253 
Emotionally conditioned anatomical changes, 
physiological mechanisms of, 276 
specific organ involvements, 277 
allergy, asthma, hay fever, 278 
arthritis, 283 


Eniotioiially conditioned anatomical changes, 
physiological mechanisms of 
specific organ involvement 
diabetes, 283 

essential hypertension, 279 
heart, 279 

hyperthyroidism, 280 
peptic ulcer, 280 
skin, 277 
Emotions, 272 

Empyema, tidal drainage, 578 
Encephalitis, acute, 197 
differential diagnosis, 197 
equine virus encephalitis, 198 
in exanthemata, 198 
postencephalitic parkinsonism, 199 
treatment, 199 
atropine, 200 
benzedrine, 199 
cobra venom, 200 
hyoscine, 199 
stramonium, 199 
vesical abnormalitis, 199 
treatment, 199 

normal serum intraspinally, 199 
Encephalopathy, hypertensive, treatment, 
174 

Endocarditis, bacterial, in children, 520 
Endocrine disturbances in children, 495 
Endocrinology, 73 
administration of hormones, 74 
adrenals, 78 

anterior pituitarv -like principle, 92 
cutaneous absorption of sex hormone^, 76 
cutaneous a]»phcation ut follicular hor- 
mone, 76 

estrogenic -substance, >\uthetic, 78 
paratbvroids, 81 
pituitarv , 88 

potency of commercial hormones, 73 
sex hormone excretion for children, 98 
subcutaneous implantation of tablets, 77 
testes, 99 
thymus, 120 
tlnroid, 112 
Endometriosis 
(»f bladder, 1165 
diagnosis, 1105 
treatment, 1108 

artificial menopause, 1108 
excision, 1108 

of colon and rectum with intestinal ob- 
struction, 682 
of uterus, 917 
radiology, 917 
total hysterectomy, 917 
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Enteric fevei, treatment with intravenous 

suprarenal cortex extract and vita- 
min C, 80 

Enuresis, treatment, S05 

belladonna, 505 
benzedrine sulfate, 289, 500 
Epidemic diarrhea, S52 
Epilepsy and convulsive state, 200 
narcolepsy, treatment, 203 
irradiated ergosterol, 203 
physiology, 200 
symptoms and diagnosis, 201 
treatment, 202 
aceto-phenone, 202 
benzo-phenone, 202 

di-phenyl-hydantoin (dilautin), intra- 
venously, 202 
ergotamine tartrate, 202 
phenobarbital with benzedrine sulfate 
or belladonna alkaloids, 202 
proprio-phenone, 202 
sodium bromide, 202 
subpial resection, 202 
Epinephrine in oil for chronic asthma, 1 
Epistaxis, 457 
location of bleeding, 457 
sinus bleeding, 458 
treatment, 458 
autohemotherapy, 458 
cauterization, 458 
ligature of carotid artery, 458 
posterior sponge packing, 458 
snake venom, 458 
submucous elevation, 458 
submucous resection, 458 
} \irus e^cephalltl^. 198 

]’r\t!ienia inakt^um an alkicK leactmii m 
tuberculosis, 337 
\ r\ throblastosis fetalis, 747 
h r\ tlir< •c\ te fragilitv , (luantitatn e test, 147 
I'Xophageal varices, rocntneii diagnosis, 846 
Es(»phagoscopv, 9Uo 
cicatricial stenosis, 907 
P< istcncoidal carcinoma, 906 
k sophoria, 394 
Ivssential h} pertensmn, 179 
emotional factors in, 279 
surgical treatment, 1085 
hemisection of adrenal, 1080 
splanchnic resection, 1086 
Estradiol, absorption of, 77 
Estrin, 73 

Estriol, absorption of, 74 
Estrogenic and gonadotropic hormones, 924 
Estrogenic substance, synthetic, action of, 
78 


Estrogen to inhibit lactation, 982 
Estrone, absorption of, 74 
Eucortone, m treatment of marasmus, 81 
Eucupin dihydrochloiidc in tonsillectomy, 
450 

Eunuchoidism, efifects of testosterone pro- 
pionate, 101 
Evans blue dye, 147 
Evelyn photoelectric colorimeter, 147 
Exercise and rest, role of, m congestive 
heart failure, 34 
Exercises and massage, 631 
in arthritis, chronic, 635 
in atrophic arthritis, chronic, 638 
in fractures, 631 
in infantile paralysis, 642 
111 spastic paralysis, 640 
Exonphalos, 879 
Exuphona, 394 
Exophthalmic goiter 
surgical treatment, 1087 
cervical sympathectomy, 1087 
Exophthalmos, 391 
unilateral, 391 
External ear, 429 
Extrafascial apicol\ sis, 358 
Eye, 387 

hirth injuries, 387 

hloocl transfusions in e\e conditions, 390 

endocrine dv sfunc tion, 387 

fever tlierape in e\( eoiiditions, 387 

irradiation, 388 

keratonialae la, 3^>1 

malaria. 388 

nictaslcitie t <ii e i in »in,i 387 
muscles. 394 
])aiii, treatment, 389 
senile changes, 389 
sephilis, 389 
tuberculosis, 389 
war gasc'., 391 
Iv\eli(l chala/uni, 391 

Factor W, 137 
Fallopian tubes, 920 
contractility, 920 
ectopic pregnancy, 921 
tubal insufflation, 922 
Familial shift to the left of leukocytes, 150 
Feeble-mindedness, 256 
delinquency, 262 
mongolism, 258 
treatment, 262 
oxycephaly, 263 

social cost of feeble-minded family, 258 
Female sterility and appendicitis, 831 
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Female sterility, 938 
amenorrhea, treatment, 940 
dilatation of hypoplastic cervix, 941 
estrogen, 940 
high protein diet, 940 
irradiation of pituitary and ovaries, 941 
organotherapy, 940 
pelvic diathermy, 940 
thyroid extract, 941 
cervical factor, 939 
endocrine factors, 938 
male factor, 939 
sterilization of the female, 942 
tubal factor, 940 
Femoral hernia, 880 
Femoral herniorrhaphy, 882 
Fetal death, intrauterine, 979 
Fibroadenoma of breast, x-ray diagnosis, 
1045 

Filtrable viruses in infection of upper res- 
piratory tract, 310 

Flocculation technic, Eagle, for serodiag- 
nosis of syphilis micromodification 
of, 366 

Follicular hormone, cutaneous application 
of, 76 

Follutein, influence on external genitalia of 
young boys, 92 

Foreign bod>, intraocular, 392 
Formol-gel test for arthritis, 15 
Fractures, 1020 

gas bacillus infection as complication, 1020 
diagnosis, 1020 
treatment, 1020 

antitetanus serum, 1020 
continuous wet dressing, 1021 
gas antiserum, 1020 
glucose and saline intravenously, 1021 
incision in compound wounds, 1021 
refined polyvalent serum, 1020 
transfusion, 1021 
x-ray therapy, 1021 

healing of fractures of atrophic bones, 1036 
massage and exercises in, 631 
neck of femur, 1028 

importance of restoration of blood 
supph, 1031 

treatment by oblique osteotomy, 1032 
central fracture, 1032 
os calcis, fresh fracture, 1033 
slipping nb, 1021 
treatment, 1021 

immobilization of chest, 1021 
resection of chondral cartilage, 1021 
spine, 1021 


Fractures 

spine 

fracture dislocation, 1024 
. results of postural reduction, 1021 
sources of failure in treatment, 1023 
thoracic and lumbar vertebral body frac- 
ture and dislocation, 1025 
ununited fractures, treatment, 1035 
Fungous diseases of lungs, 320 

Galactoceles of breast, x-ray diagnosis, 1043 
Gall-bladder, 697 

bile salt therapy in gall-bladder disease, 
723 

carcinoma, 720 
diagnosis, 721 
etiology, 720 
incidence, 720 
pathology, 720 
treatment, 721 
cholecystectomy, 721 
cholecystostomy, 721 
exploratory laparotomy, 721 
gastroenterostomy, 721 
chemical composition of bile, 697 
common duct stones, 721, 727 
technic for removal, 728 
complications of gall-bladder surgery, 729 
disease, 699 

diagnosis, 701 
etiology, 699 
heart in, 718 
acute cholec\stitts, 704 
treatment, 706 
amyl nitrate, 709 
blood transfusions, 709 
calcium salts, 709 
continuous suction, 709 
diet, 711 

glucose, intravenously, 709 

glyceryl trinitrate, 709 
hot packs, 709 

magnesium sulfate or oxide, 711 
morphine, 709 
rest, 709 
surgery, 706 
vitamins A and D, 711 
gallstones, chemical factors in formation, 

697 

glyceryl trinitrate in biliarv cube, 723 
hepatorenal syndrome, 719 
injuries to extrahepatic bile duct, 731 
treatment, 734 

spasm of second portion of duodenum, 
relation to biliary colic, 726 
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Gall-bladder, disease of, 12^, 699 
diagnosis, 129, 701 
symptoms, 129 
treatment, 131 

avoidance of constipation, 133 
bed rest, 132 
belladonna, 132 
bile salts, 133 
biliary tract drainage, 133 
blood transfusions, 709 
calcium salts, 709 
cholagogues, 132 
continuous suction, 709 
diet, 711 

frequent feedings of milk and cream, 
132 

glucose intravenously, 709 

glyceryl trinitrate, 709 

heat to abdomen, 133 

hot packs, 709 

hot water before meals, 133 

ketocholanic acid, 132 

liberal intake of water, 133 

low cholesterol intake, 133 

magnesium sulfate or oxide, 71 1 

morphine, 709 

phenobarbital, 132 

removal of foci of infection, 133 

rest, 709 

saline cathartics, 133 
surgery, 706 
vitamins A and D, 71 1 

» I ill< •]( t li\ t hni 41 

(hllllK.il l.ictdls 111 IntilMlmil, 

007 

cl .ilHlcimnal Urill, pcsiepet atu e, 

o5x 

<i.is ItauOii^ iiit(i1icn ( cnii»Iuatnig tractiiie^, 

1020 

1020 

lieafiiuiit, 1020 

antitetanus serum, 1(120 
continuous wet dressing, 1021 
gas antiserum, 1020 
glucose and saline nitrav cnoiisU . 1021 
incision in coiipxtund wninuls, 1021 
refined polyvalent serum, 1020 
transfusion, 1021 
x-ray therapy, 1021 
Gastrectomy, results of, 781 
complications after, 783 
form and function of stomach after, 782 
Gastric resection, subtotal, 777 
Gastric ulcer, chronic, 765 
malignant degeneration, 785 


Gastritis 

antral, and spasm, 780 
diagnosis, 780 
differential diagnosis, 781 
chronic, 127 
diagnosis, 127 
etiology, 127 
incidence, 127 
treatment, 128 

Gastroduodenal siphonage, 482 
Gastrojejunal ulcer, 778 
Gastrojejunostomy, 777 
Gastroscopy, 765, 907 
for diagnosis, 907 

Genitalia, female, effect of testosterone pro- 
pionate on, 105 

Genitourinary system in children, S04 
abnormalities of urinary tract, 504 
enuresis, treatment, SOS 
belladonna, SOS 
benzedrine sulfate, 506 
foreign bodies, 506 
infection of lower urinary tract, 506 
prontylin in treatment, 510 
kidney function test, 510 
malignancies, 510 
nephritis, acute hemorrhagic, 511 
treatment, 512 
alkalis, 512 
digitalis, 513 
forcing of fluids, 512 
magnesium sulfate, ^13 
morphine lor c ardiac inv (Oc enicnl, S13 
oxygen tor respirator\ s\ni[)toins, il3 
phlebotomy, 513 
soluble calcium salts, S13 
lu'phiosis, 513 
treatment, 514 
acacia, 515 
alkali, 515 

concentrated human blood serum, M4 
high animal protein diet, 515 
theophylline with ethylene diamine, 
514 

tenal rickets, treatment, 517 
alkali, 517 

vitamins A and D, 517 
vulvovaginitis, 518 
treatment, 518 
amnio tin, 519 
estrogen, 519 

silver picrate suppositories, 519 
strong protein silver, 518 
sulfanilamide, 520 
Genotypes, 249 

Gentian violet, therapeutic value, 1127 
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German mcasleh, 584 
GirardX treatment of spastic paralysis, 640 
Glaucoma 
treatment, 392 
goniotomy, 392 
opticociliary neurotomy, 392 
Glyceryl trinitrate m biliary colic and pust- 
operatively after biliary tract dis- 
ease, 723 

Glyceryl trinitrate, unusual reactions, 1128 
Goiter 

exophthalmic 

surgical treatment, 1087 
cervical sympathectomy, 1087 
toxic, irradiation, 1083 
Gold 

gold and sodium tetrabronnde, therapeu- 
tics, 1129 

gold tnbromide, therapeutics, 1129 
(lonadotropic and estrogenic hormones, 924 
Gonadotropic hormone, 497 
Gonads in children, 496 
(loniotonn, 392 
Gonococcal arthritis, 1013 
Gonococcic meningitis, 209 
(lonorrhea, 111! 

criteria of cure, 1112 
treatment, 1111 

arsphenamme locallc, 1112 
sulfanilamide, 1111 
(emorrhea in tlie fencilc 
triMtineiit, 923 
flavadme, 923 
sulfanilamide, 93 ^ 

( i( Hioi 1 herd ophthahiiia 
tieatnieiit, 395 

typhoid vaccine, .VG 
( lOiK in lu'al ophtlialmia iie( )iiat< )i iiiii, 9(>7 
( loiit, dielctu s, ()9 

( irahain test ici nall-hLiddc i diseast, 703 
(fraud nnd, 201 
( ii anuloc \ top(‘ina 
IriMtinent, 

yellow bone marrow extract, G3 
( rranitlonia 

henigii, ot iiitt stiiies, 838 
toccidiodal, pnhnonaiv inanitestalKnis, 320 
infective, of intestines, 838 
nonspecific, of intestines, 838 
treatment, 838 

bland nonresidue diet, 838 
early excision, 838 
end-to-end anastomosis, 838 
short circuiting operations, 838 
Granulosa cell carcinoma of ovar\ , 939 


Grippe, 582 
Growth hormone, 502 
Gynecology. 910 

flabituai abortion 
treatment, 959 
progesterone, 959 
progestin, 949 
Hashimoto’s disease, 1091 
Hay fever 

emotional factr^rs in, 278 
treatment, 9 

specific hyposensitization, 9 

Health resorts and spa>, 953 
Heart block, complete, metrazol m, 47 
Heart disease in children, 520 
bacterial endocarditis, 520 
cardiac complications of acute bemnrrhagic 
nephritis, treatnifnt, 525 
digitalis, 525 

magnesium sulfate, mtranui^cularl\ , 525 
morphine and oxygen, 525 
cardiac hypertroph}, 521 
chorea, 521 
treatment, 522 
artificial fever therapy, 522 
congenital heart disease, 523 
diagnosis, 37 
hypertension, 525 
paroxysmal tachycardia, 529 
pericarditis, 526 
psychological effect, 529 
ilieumatic fe\er, 527 
course and ])rugnosl^, 527 
diagnosis, 528 
electrocardiograph \ , 529 
etiology, 528 
skin lesions, 530 
tieatment, 530 

high nutritional diet, 531 
streptococcus hemolyticus filtrate, s3 1 
I leal ( di^ea^e loiigciiital, s23 
heniopt\Nis 111 , 195^ 
lleait tailiirc, (oiigCNtue il 
c auses of death in, 32 

iniinediate effiif iin'Kunal dnnrfi< s on 
\ital capacitc oi lungs, 3^ 
pt ei ipitating causes. 31 
rest and exercise in, 34 
treatment 32 
diet, 32 
digitalis, 32 
diuretics, 32 
sedatives, 32 

Heart in hyperthyroidism, 1094 
Heart pain, [isychulogic factor in, 279 


71 



1170 


INDEX 


Hebephrenia, 293 
Heberden’s nodes, 14 
Helium in anesthesia, 891 
indications and clinical use, 1129 
physical properties, 1129 
technic of administration, 1130 
Hematology, 146 
anemia, 151 
aplastic anemia, 1S4 
chronic iron deficiency states, 151 
hemolytic anemia, 155 
liver extract, 152 
blood cells, 148 
red blood cells, 148 
white blood cells, 149 
leukocytosis of acute inflammation, 150 
blood forming organs, 146 
bone marrow, 146 
spleen, 147 

disorders of white cells, 156 
agranulocytosis, 157 
infectious mononucleosis, 156 
leukemia, 157 
hematologic methods, 147 
lead poisoning, 148 
hemorrhagic diseases 
with capillary defect, 161 
with clotting defect, 160 
hemorrhagic disorders, 159 
thrombocytopenic purpura, 159 
sulfanilamide reactions, ISO 
Hematoma, relapsing juvenile subdural, 222 
Hemolytic anemia, 155 
acute ( Lederer type), 474 
Hcmoplnlia, 160 

He niopty ms m malignant h\ datid mole, 967 
iltmoptysis, radiology^ in, 1055 
Hem<»rrhagic di«.easc uf newborn, 553 
treatment, 554 

transfusion with maternal blood, 554 
whole blood intramuscularly, 554 

Heparin, therapeutics, 1130 
administration, 1131 
Hefiatic tests, solitary iionparasitic, 748 
Hepatic lesions m newborn, 554 
Hepatomegaly 
treatment, 478 
pancreatic extract, 479 
Hepatorenal symdronie, 719 
Hepatosplenography, injection of thorium 
dioxide for, 1050 
Hernia, 862 

congenital, 862 
diagnosis, 864 
hiatal, 863 
symptoms, 864 


Hernia 

traumatic, 863 
treatment, 865 

interruption of phrenic nerve, 865 
operative reduction, 865 
and the law, 884 
compensation, 884 
femoral hernia, 880 
treatment, 881 

hernial appendicitis, acute, 880 
incarcerated, 880 
incisional, 869 
inguinal, 870 

mortality and recurrence, 870 
operations, 874 
in infancy and childhood, 879 
injection treatment of hernia, 877 
solutions, 877 
multiple, 869 
spigelian, 869 
intra-abdominal, 882 
right paraduodenal, 883 
transmesenteric, 883 
mediastinal, 884 
posterior vaginal, 883 
through abdominal wall, 808 
direct inguinal, 874 
epigastric, 868 
Hernia and the law, 884 
Hernial appendicitis, acute, 880 
Hernias, internal, of intestines, 834 
Hessian reflex, 327 
Heterophoria, 394 
Heterozygous group, 249 
Hiatal hernias, 863 
Hip 

arthroplasty t)f, 1013 
congenital dislocation, 1010 
in newborn, 1010 

mechanics of formation of secondary 
acetabulum, 1010 

Hirschsprung’s disease, treatment, 675 
Homozygous groups, 249 
Hormones, 73 

Hubbard tank modification, 637 
Hurthle cell tumor, 1091 
Hydatid mole, malignant, hemopty sis ui, 9(>7 
Hydrocephalus, 548 
Hydroxy-ketomc-estrm, 73 
Hygroma, cystic, of neck, 413 
Hyperemesis gravidarum 
treatment, 987 
adrenal cortex extract, 987 
cevitamic acid, 987 
glyceryl trinitrate, 988 
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Hyperemehis giavidatutii 
treatment 
insulin, 987 
iodine, 987 

parathyroid extract with calcium, 988 

Hyperfixation of intestines, 834 
Hyperinsulinism 

associated with hypothyroidism, 117 
surgical therapy, 760 
Hyperparathyroidism, 83 
idiopathic hypertrophy as a cause, 83 
simulating Paget’s disease, 84 
Flypertension 
arterial, treatment, 174 
emotional factors in, 253 
essential, 179 

surgical treatment, 1085 
hemisection of adrenal, 1086 
splanchnic resection, 1086 
in children, 525 
Hypertensive disease 
treatment, 1114 

removal of ischemic ectopic kidney, 1115 
Hypertensive encephalopathy, treatment, 174 
Hyperthyroidism 
dietetics, 66 

emotional factors in, 280 
treatment with high fat diet, 119 
H>perthyroid states, 1091 
diagnosis, 1091 

heart m hyperthyroidism, 1094 
iodine studies, 1092 
operatne treatment, 1094 
postoperative problems, 1095 
preoperative treatment, 1093 
vitamin B, 1093 
fUpoanergy, 853 

FHpochromic anemia, chronic, 151 
H> poglycemia 
in children, 499 
in newdjorn, 554 
surgical therapy, 760 
1 1 ypogonadism, use of testosterone pro- 
pionate in, 107 
Hypothyroidism, 112 
clinical aspects, 113 
differential diagnosis, 116 
hyperinsulinism in association, 117 
symptoms, 115 

testicular deficiency as a result, 112 
treatment, 117 
Hysterectomy, 947 
vaginal, 947 
Hysteria, 286 
Hysterical paralysis, 274 
Hysterosalpingography, 1057 


!cteiU'» iieonatouiiii, 554 

Id, 273 
Idiocy, 256 

Mongolian idiocy, 548 
Ileitis, regional I terminal K 838 
and ulcerative colitis, 676 
Ileocecal lymphadenitis m children, 852 
Iliopectineal bursitis. 1007 
Imbecility, 256 
Impedance angle, 1092 
Incarcerated hernia, 880 
Incarceration of iris, 393 
Incisional hernia, 869 
Industry, control of syphilis in, 377 
Infant and child feeding, 61 
Infant feeding, 532 
breast milk, 532 
fat, 532 

pasteurization, 533 
sugar, 532 

Infantile paralysis, 573 
diagnosis, 573 
prevention, 576 

adrephine, 576 
nasal sprays, 576 
pituitrin S, 576 
treatment, 574 
baking. 575 
complete rest, 575 
electrical stimulation, 575 
hot packs, 575 
hydrogymnastics, 643 
intravenous hypotonic saline solution, 
574 

light exercise, 575, 642 
massage, 575 
padded splints, 575 
passive motion, 575 
plaster casts, 575 
radiant heat, 575 
sedatives, 575 
vitamin C, 575 

Infarction, lateral, of left \entncle, 43 
Infectious mononucleosis, 156 
Influenza, 310 
etiology, 310 
treatment, 312 

Infrared lamps in ophtlialinolog\ , 659 
Inguinal hernia, 870 
Inguinal hernioplasty, 873 
Inhalation anesthesia, 890 
Injection treatment of hernia, 877 
Injuries, abdominal, 659 
treatment, 661 

anti-gas-bacillus serum, 662 
blood transfusion, 661 
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Injuries, abdominal 
treatment 

deflection colostomy, 662 
free muscle grafts, 661 
intravenous glucose and saline, 662 
morphine, 662 
nephrectomy, 661 
pedicled-muscle onlay grafts, 661 
prompt exploration m penetrating 
wounds, 661 
splenectomy, 661 
tamponade, 661 
tetanus antitoxin, 662 
rnsulni, 190 
in malnutrition, 192 
Intercostal neuralgia, 647 
f nterposition during childhood, 67d 
Tntersexnahty and male sex hormone, 924 
lnter\ ertchral disc and ligamcnta flava 
lesions, 993 
Intestinal atresia, S34 
riitestinal obstruction, 832 
etiolog}, 832 

irom endometriosis ot colon and lectuin, 
682 

pathologic |)h\ siologc , 832 
ticatincnt, 833 
suction tube drainage, 833 
Intestinal tiihci cnlosi^ 
ti c atiiu 111 u24 
actmotherapy, fi24 
barium sulfate loi dianlua, uJl 
calcium salts, (\ 2 \ 

high caloric, low roughage diet, o2I 
insulin to ])oniiolc appetite, n24 
iron Ip aiK iiiia o24 
local heat t(tr pain n24 
mineral oil, 624 
tinctura opii deodorate, 6J4 
vitamins C and D, f)24 
I lit t stun s S 12 

adciioinala, benign oi i olon, 636 

<1 dtu s!« >i I s, 837 

I at ( inoiiiri 

(it cccnin and ase ending colon, 836 
(‘I descending signioid and pehic colon, 
840 

ot traiisvcisc colon, 840 
treatment, 841 
preoperative treatment, 843 

mild purgatives, 843 
repeated enemas and colonic irriga- 
tions, 843 
soluble foods, 843 

congenital defects, 833 


Intestines 
congenital defects 

dolichocolon, treatment, 835 
sigmoidectomy, 835 
hyperfixation, 834 
internal hernias, 834 
intestinal atresia, 834 
malrotation, 834 
Meckel’s diverticulum, 835 
stenosis of pylorus, 833 
granuloma, nonspecific, 838 
treatment, 838 

bland, nonresidue diet, 838 
early excision, 838 
end-to-end anastomosis, 838 
short circuiting operations, 838 
intestinal obstruction, 832 
etiology, 832 

pathological ph\sioIog>, 832 
treatment, 833 

suction tube drainage, 833 
iiitiihation of small intestine, 844 
mtiissusccption, 835 
diagnosis, 836 
treatment, 836 
manipulation, 836 
normal saline or barium sulfate 
enemas, 836 
resection, 83f) 

1\ niphogramib miatosis, 839 

ohsti net ion from rocaitgcai ia\' (liciafiy, 

845 

tiihei c iilosis, (X38 

\'(d\uliis, 837 

liihaciamal c oiiipln atioiis ot sums disease, 

462 

I iiti aci anial luMiioti liagc' in luwhoni, 556 
Inttanasal medication, 456 
liitiaocular loreigti I)o(i\p 362 
Intiathoracu ]nessuie lu siirgeiv, stahih/a™ 
tion of, 327 

hitiautenne icUal death, 6/6 
liitiacciious anesthesia, 866 
tcs]uratoiy complications, 866 
I ntiav eiious Hu ids, eltoc t of, on c ai dio\ as( u 
lar sc stem, 45 

Inttavenoiis needle holder, 483 
Intraveutncular block in acute coioiiaty 
artery occlusion, 40 
treatment, 42 
acidifying salts, 42 
aminophyllin, 42 

complete physical and mental rest, 42 
diminished fluid intake, 42 
low caloric diet, 42 
mercurial diuretics, 42 
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Intraventricular block in acute coronary 
artery occlusion 
treatment 
oxygen, 42 
quinidine sulfate, 42 
Intubation of small intestine, 844 
Intussusception, 835 
diagnosis, 836 
treatment, 836 
manipulation, 836 

normal saline or barium sulfate enemas, 

836 

resection, 837 

Iodine, indications m liypertliv rouliMii, 1131 
Iontophoresis with acet> l-heta-rnethylcholiue 
chloride, eftect ot, uii peripheral 
blood flow, So 
Iridocyclitis, 393 
Iris 

incarceration, 393 
iridocyclitis, 393 
prolapse, treatment, 393 
simple excision, 393 
Iron availalile in connnoii tuods. tiO 
Iron deficiencv anemia, 4o8 

incidence in preschool children, 408 
nutritional anemia, 409 
retention ot iron in childhood. 4(>9 
treatment, 471 
ferrous sulfate, 471 
iron and ammonium citrate, 471 
iron cobalt, 472 
hver, 473 

Iron deluRiicv stiites, tluonn, ISI 
1 1 1 adiatioii ot e\ t , 3<S8 

jaimdice, 743 

Jaundiced patients, preparation tor opera- 
tion, 743 

jaundice troin bismuth, 3/0 
loints and hones, ultraviolet radiation, o22 
hnciule (leliiKiiieiu \ , 533 
etiolog\, 533 
mtelhgeiict levels, 535 
treatment, 53o 

luvenile subdural litniatonia, relapsing, 222 

Kay and (Irahands phosphatase test foi 
pasteiiri/ation of milk, 533 
Keratinr/ation lest t\>r vitamin A deficiency, 
790 

Keratitis, 386 

treatment, 386 

quinine bisulfate ointment, 386 
superficial punctate, treatment, 380 
compound iodine solution, 38o 


Keratitis 

superficial punctate, treatment 

potassium iodide, 380 
Pregl solution packs, 386 
syphilitic, treatment, 386 
iodides, 386 

mercury inunctions, 386 
Keratomalacia, 391 
Keratofdastv , 385 

Ketosis, ihabetn. succinic acid in. lOii 
Kulnev, 1113 

hvperteiisive dHta>e, treatnirnl , 1114 

nephrectomy, 1115 
nephrosis, treatment, 1113 
acacia, 1113 
dextrose, 1113 
human lyophile serum, 1113 
hypertonic saline, 1113 
sucrose, 1113 
whole blood, 1113 
pv elonephritis, 1115 
treatment, 1117 
mandelic acid, 1118 
removal of foci of infection, 1117 
sulf anilamide , 1117 
Kidnec, diseases of, lo5 
acidosis, treatment, 175 
sodium r-lactate, 175 
acute nephritis, 165 
course and prognosis, 
etudogv and pathogenesis, 165 
lenal distui hance idllowmg tran^fiismu 
168 

tieatnieiit, l69 
forced fluids, l69 

magnesium sulfate mtianiu^c nlai !> , 
lc.9 

prontosil, l66 
prontylin, l69 
radiotherapy, loO 
rest in bed, If >9 
sodium lactate, lfi6 
sulfanilamide, 106 

surgical drainage of sinus infection, 
106 

tonsillectomy, If >9 

arterial h\ i)ertensu)]i. tuatnieiil, 174 
adequate vitamins, 174 
bed rest, 174 
glucose pareiiterally, 174 
magnesium sulfate iiitraveiKiuslv , 174 
milk diet, 174 
sedatives, 174 
venesection, 174 
ehromc nephritis, I7fl 
renal function tests, 172 
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Kidney, diseases of 
chronic nephritis 
treatment, 173 
acacia, 174 
digitalis, 174 
diuretics, 174 

foci of infection eliminated, 174 
high protein diet and salt restriction 
in edema, 173 
liberal fluid intake, 174 
potassium bicarbonate, 174 
potassium citrate, 174 
restricted proteins in nitrogen reten- 
tion, 173 
transfusions, 174 
diuresis, 175 
ammonium nitrate, 175 
digitalis, 175 

hypertonic sugar solution intravenously, 
175 

mercupurin suppositories, 175 
mercurial diuretics, 175 
novasurol, 175 
parathyroid extract, 175 
potassium nitrate, 175 
salyrgan suppositories, 175 
urea, 175 

^ssential hypertension, treatment, 179 
celiac ganglionectomy, 179 
frequent vacations, 183 
luminal, 183 
pentothal sodium, 179 
relief of anxiety, 183 
resection of splanchnic nerves, 179 
rest, 183 

sodium nitrite, 179 
sodium thiocyanate, 183 
subdiaphragmatic extensive sympathec- 
tomy, 179 

.ptrtensiye encephalupath v, treatment, 
174 

chloral hydrate hy ret turn, 174 
chloroform, 174 
magnesium sulfate, 17-1 
spinal puncture, 174 
venesection, 174 
nephrosis, 175 
clinical course, 176 
etiology, 176 
treatment, 177 
acacia, 178 
alkali, 178 

calcium chloride intramuscularly for 
tetany, 178 
ethylenedriamine, 178 
human serum, 177 


Kidney, diseases of 
nephrosis 
treatment 

potassium citrate and bicarbonate, 178 
sodium citrate and bicarbonate, 178 
theophyllin, 178 

Kidney function test, 510 
Kilovoltage in roentgen therapy of cancer, 
1061 

Kline flocculation tests for syphilis, 376 
Koagulations vitamin, 143 

Labor in elderly primiparae, 968 
Lacrimal duct, 393 

lacrimal punctum, eversion, treatment, 393 

excision of rhomboidal strip of conjunc- 
tiva, 393 

lacrimal sac, visualization with lipiodol, 
393 

stenosis, treatment, 393 
Lactation, inhibition during puerperium by 
use of testosterone propionate, 106 
Lactation, 981 
inhibition of, 981 
with estrogen, 982 
stimulation with prolaction, 981 
sulfanilamide in breast milk, 982 
Laparotomy, ultraviolet light during, 658 
Laryngitis, 583 
LaryiiK, 400 

anatomy and physiology, 400 
carcinoma, treatment, 40S 
extensive resection, 405 
paralysis, 403 

pyocele ot ventiicular sat, 400 
rc»entgeiiology, 400 
stenosis, 402 

traumatic iieurogemt paralysis, 404 
treatment, 405 
tuberculosis, 405 

Lateral — infarction of left yeiitntle, 43 
— sinus phlebitis, 445 
treatment, 447 
Lead 

content of blood, iionnal, 230 
line on gums, 235 
poisoning, 233 

clinical signs and symptoms, 234 
effect on erythrocytes, 236 
hematology, 148 
in children, 571 
Leber’s disease, 395 
Lederer type anemia, 474 
Left ventricle, lateral infarction of, 43 
Lens, 393 
cataract, 394 
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Lens 

cataract 

prevention, 394 
treatment, 394 
dimtrophenol cataracts, 393 
Leukemia, 1S7 
treatment, 158 
radium, 158 
transfusions, 158 
Leukocytes, disorders of, 156 
Leukocytic neoplasms, 158 
Leukokeratosis of cervix uteri, 916 
Leukopenic index, 149 
Leukoplakia buccalis, 54 
Leukoplakia of cervix uteri, 916 
Libido, 272 

and potentia, induced with testosterone 
propionate, 108 

Ligamenta flava and intervertebral disc 
lesions, 993 

Lipiodol bronchography, 312 
diagnosis, 312 
treatment, 313 
Lipocaic, 134 

Lipoma of breast, x-ray diagnosis, 1044 
Lipomas, submucous, of colon and rectum, 
682 

Littro^s femoral hernia, 881 
Liver, 748 

carcinoma, primary, 749 
diagnosis, 749 
treatment, 750 

exploratory operation, 750 
partial resection, 750 
hepatic cysts, solitary nonparasitic, 748 
pyogenic aliscess, 752 
bacteiiology, 753 
incidence, 752 
pathology, 753 
prognosis, 754 
symptoms, 753 
treatment, 754 

incision and drainage, 755 
siibphrenic abscess, 755 
complications, 755 
diagnosis, 755 
incidence, 755 
pathogenesis, 755 
prognosis, 756 
treatment, 756 

surgical drainage, 756 
Liver extract deficiency state (pernicious 
anemia), 152 
Lobar pneumonia 
treatment 

artiEcial pneumothorax, 309 


Lobar pneumonia 
treatment 

rabbit antipncumococcus serum, 307 
roentgen therapy, 3IB 
unusual physical signs, 299 
urinary secretion of pneuiiiococcii» poly- 
saccharide, 300 
Lop ear, 430 
Lung 

abscess, 315 
etiology, 315 
treatment, 316 

coagulation diathermy and graduated 
trocars, 316 
pneumothorax, 316 

conditions, suppurative, 325 
postural drainage, 325 
Lungs, fungous diseases of, 320 
Lupus erythematosus, acute fulminating, 
treatment with sulfanilamide, 54 
Lupus of conjunctua, 385 
Lymphadenitis 
ileocecal, in children, 852 
mesenteric, 850 
diagnosis, 852 
etiology, 850 
signs and symptoms, 851 
treatment, 852 

Lymphadenopathy, metabtatic, of neck, 42f» 
Ly^mph nodes, ultraviolet radiation, 623 
Lymphocv tic — choriomeningitis, 207 
— meningitis, 207 

Lymphogranuloma of duodenum, 695 
Lymphogranulomatosis of intestines, 830 
Lymphogranuloma, \enereal, 056 
treatment, 952 

antimony salts, 952 
copper salts, 952 
gold salts, 952 
iodine, 952 

lymphogranuloma vaccine, 652 
roentgen therapy, 952 
salicylic acid, 052 

Lymphoid tissue of alinientar\ laiial, 855 

Macrocytic anemia, 153 
Malaria 

as cause oi bilateral anesthesia ot e\e, 388 
Ascoli’s treatment, 847 
Malarial therapy in neurosv phihs, rtsul^^ i'l, 

265 

Male — climacteric, observations on, 06 
—sex hormone and mtersexuality, 924 
— sterility, treatment, 108 
antuitrin, 109 
antuitrin-S, 109 
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Malignancies 

of genitourinary tract in children, 510 
of paranasal sinuses, treatment, 463 

cauterization, 463 
radium, 463 
surgical diathermy, 463 
x-rays, 463 

Malignant — disease of testicle, prognosis in, 

111 

— lesions of breast, x-ray diagnosis, 1048 
Malnourished children, detection of, 56^ 
Malrotation of intestines, 834 
M B , 603, 1143 
dosage and adniinistiation, 1144 
Maiidelic acid, 910 
therapeutics, 1131 
i\I and N blood groups 
determination of, 251 
preparation of immune serum, 251 
relationship to determination of paternity, 

247 

test of unknown blood, 252 
Manic-depressu e psvi hoses 
tieatment, 2{)4 

convulsive therapy with metra/ol, 2f)4 

endocrines, 204 

fever therapy, 2(»4 

hematoporphyrin, 2o4 

insulin therapy, 204 

narcosis therapy, 2o4 

nitrogen inhalations, 2o4 

Maiilcaix ttst tor tuherc uk »sis, 34,^ 

Mapharsen m coimtnital s\plnlis, 595 
Marasmus, treatimut 1»\ injection ot adrenal 
cortex extract, 81 

Massachusetts pneumonia pi 01401 m 298, 200^ 
300. 301, 302, 304 
Massage and exercise, t(31 
in arthritis, chronic, t)35 
in atrophic aithntis, chronic, 038 
in tracturcs, 031 
ni intaiitile parah sis, 042 
111 spastic paialvsis, t)40 
Matti’s siiongiosa hone transplant, 1035 
Macer's solution, 877 

Ma/oplasia ot breast, x-ra> diagnosis, 1044 
McBurnev iiieision, iinportanee ot making it 
higher m children, 8 U) 

Measles, 538 
atypical rashes, 538 
complications, 538 
diagnosis, 539 

treatment and prevention, 540 

convalescent serum, 542, 545 
human immune bodies, 541 
placental extract, 541 


Measles 

treatment and prevention 
vaccines, 540 
Measles, German, 584 
Mechanics, body, and posture, 646 
MeckeFs diverticulum, 835 
ulcerating carcinoid in a, 794 
Mediastinal hernia, 884 
Megacolon, congenital, treatment, 07S 
Megaduodennm, 690 
Mendelian law, 247 
Menieie disease 
treatment, 448 

Furstenberg salt free diet, 448 
intracranial division of eighth nerve, 448 

Meningiomas of jiostenor lossa, 219 
\reningitis, 203 
actinomycotic, 205 
as an ear complication, 432 
goiiotocciL, 200 

meiiingocot CK and st i eptot ol( n , 20^ 
pievmntioii, 203 
jirognosis, 203 
treatment, 204, 432 
acriflavine niti aspmalh , 205 
dextrose saline 1 >\ contmnons intra 
V eiioiis nip c t loll, 204 
prontosil, 204 
spinal drainage, 204 
sulfanilamide, 204 
pin mnoc oc c ic , ticatnunt, 205 

complete, frequent spinal drainage, 205 
intraspinal injection patient’s own blood 
serum, 205 

specific pneumococcic serum, 205 
sulfanilamide, 2o5 

strolls 01 hmphocvtii nieiiingitis, tieat- 
ment, 20/ 

hypertonic infusions of dextrose, 207 
intradermal tuberculin desensitization, 
207 

lumbar punctures, 207 
roentgenotherapy, 207 
staph \ lococ c ic , 205 
Uiherculous, 207 
tiytophan test, 208 
Meningitis troin sphenoid sinus, 4t»3 
Meningococtic meningitis, 203 
M emngoencephahtis c oinphcating mix 11a, 

584 

Menopause, 924 
endocnnotherapy, 290 
amniotin, 291 
emmenin, 291 
estrone, 291 
progynon B, 291 
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Menopause 

cndocnnotherap> 

testosterone propionate, 291 
theelin, 291 
theelol, 291 
psychosurgery, 291 

estrogenic and gonadotropic honmnies, 924 
treatment, 925 

crystalline estrogen, 926 
estrogenic substance, 925 
Menorrhagia and metrorrhagia, control with 
testosterone propionate, 106 
Tvlenstruation, 927 

dysfunctional disorders, treatment, 927 
insulin, 929 

irradiation of pituitary and ovaries, 927 

progestin, 929 

prolan, 927 

radium, 928 

thyroid extract, 928 

total hysterectomy m malignaiK\, 92S 

venom, 928 

vitamin A, 927 

Mental — conditions, oi^ann, 2fn 
brain tumor, 295 
cerebral palsies, 266 
<lc'liriuin tremens, 295 
dementia parahtica, 299 
neui ( )ss pliilis, 295 

malarial tlierapx in, 295 
pellagra, 295 

\itannn ( toiiteiit (d < ( U'bt ospinal fluid, 
295 

detn i< IK \ 111 ( liildt ( ii, 25ft 5 15 
h \ (li < K eplialus, 548 
Mongolian i(lioc>, 548 
w it li psc c lioses, 2fil 

Mettuiial diuret u s, miniediatf ( tf<'< | rtf, dii 
\ ital cajiac it \ ot lungs, 

(Inn (*t us, 11 42 

siippositol us, 1 1.^ 1 

Mesenteru ad< intis, nonsp(. ( i li< , 811 
1 V mphadenU I'-, 85(1 
dutgiiosis, 852 
(dioIog\, 85(1 
signs and s\ niptonis, 8S 1 
tuwtment, 852 
M ('sen ter \, 849 

influence in radiological aspects ot in- 
tussusception, 849 
l\mphatic system, 852 

allergy in lymphatic gland disease, 852 
ileocecal lymphadenitis in children, 852 
lymphoid tissue of alimentary canal, 855 
tuberculosis of tracheobronchial Ivmph 
nodes, 853 


Mesenter^^ 

Emphatic system 
tuberculous lyinpliadenuti^, 853 
clinical aspect^, 853 
treatment 
heliotherapy, 854 
liberal balanced diet, 854 
open air, 854 
rest, 854 
vitamins, 854 

mesenteric hmph nodes, 85o 
lymphadenitis, 850 
diagnosis, 852 
etiology, 850 
signs and s\mptoin>. H51 
treatment. 852 
Metabolism, diseases of, 184 
Methemoglobinemia, 150 
Metrazol in complete heart block, 47 
in schizophrenia, 293 

Metrorrhagia and menorrhagia, contnd witli 
testosterone propionate, 106 
Micromodihcation of Eagle flocculation lech- 
me in s\j)hilis, 366 
Migraine, 208 
etiology, 208 
in children, 208 
niechanisni, 208 
treatment, 209 
cibalgine, 200 
ergonovme, 209 
ergotamme, 209 
Miliarv tiibei cnl( (Sis, fj()(l 
Minerals in diet, 90 
Mitogenic l)l(((ul radiatuin, 29(1 
Mongolian idioc\, 548 
Mongolism, 258 
Moniliasis, ]iulnu(nai\, 322 
diagnosis, 322 
etiology, 322 

M ononiiclt'( ois, inlet tu'ii''. 15fi 

Moionisni, 256 
Month udcctions, 4s1 

treatment with zinc peroxide, 4=^1 
\ mcent’s intertion, treatment, 45! 
sodium oleate, 452 
Miuoccle ot at>pc!idi\, 795 
Mucous colitis 

emotional factors in, 281 
JMultiple sclerosis, 209 
clinical pathology, 210 
pathogenesis, 210 
pathology, 209 
surgical treatment, 1087 
cervicodorsal sympathectomy, 1087 
ticatmenl, 210 
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Multiple sclerosis 
treatment 

benzedrine sulfate, 210 
ergotamine tartrate, 210 
raw foods, 210 
vitamins A, B, C and D, 210 
Mumps, 549 
complications, SSO 
etiology, 549 
Muscles of eye, 394 
divergence insufficiency, 394 
heterophona, 394 
limitation of motion, 394 
paralysis, 394 
Muscular dystrophies, 212 
Myasthenia gravis, 210 
pathophysiology, 211 
treatment, 212 
ephedrine, 212 
insulin, 212 
prostigmin, 212 
Myomectomy, uterine, 94() 

Myopathies, 212 
clinical observation^, 213 
treatment, 214 
adrenal cortex, 214 
glycocoll, 214 
imadyl inunction, 214 
mecholyl, 214 
parathyroid extract, 214 
quinine, 214 

Myositis ossificans, 1008 
pathology, 1008 
treatment, 1008 
M\otoma, 212 
Mvxederna, 113 

Naphtha poisoning in Lliildrcn 
treatment, 572 

caffeine sodium benzoate, 572 
chloral hydrate, 572 
gastric lavage, 572 
magnesium sulfate, 572 
Narcoleps\, treatment, 203 
irradiated ergosterol, 203 
Nasal suppuration in infants, treatment, 456 
specific serums, 456 
vaccines, 456 

Nausea and \omiting in pregnancy, 988 
Neck, 408 

congenital abnormalities, 408 
bronchial cysts, 408 
cystic hygroma, 413 

clinical course and prognosis, 415 
treatment, 415 
radium, 416 


Neck 

cystic hygroma 
treatment 

roentgen rays, 416 
surgical resection, 415 
deep infections, treatment, 416 
tumors, 424 
diagnosis, 424 
treatment, 425 

Neoprontosil (prontosil soluble), therapeu- 
tics and toxicity, 1142 
Nephrectomized patient, 1118 
Nephritis 
acute, 165 
chronic, 170 

Nephritis, acute hemorrhagic in children, 511 
cardiac complications, treatment, 525 

digitalis, 525 

magnesium sulfate intramuscularly, 525 
morphine and oxygen, 525 
treatment, 512 
alkalis, 512 
digitalis, 513 
forcing of fluids, 513 
magnesium sulfate, 513 
morphine for cardiac involvement, 513 
oxygen for respiratory symptoms, 513 
phlebotomy, 513 
soluble calcium salts, 513 
Nephroscleroses, 179 
Nephrosis, 175 
treatment, 1113 
acacia, 1113 
dextrose, 1113 

human lyophile serum, 1113 
hypertonic saline, 1113 
sucrose, 1113 
whole blood, 1113 
Nephrosis in children, 513 
treatment, 514 
acacia, 515 
alkali, 515 

concentrated human blood serum, 514 
high animal protein diet, 515 
theophylline with ethylene diamine, 514 

Nervous disorders, vitamin C content of 
cerebrospinal fluid in, 265 
Neufeld typing serums, 244 
Neuritis of trigeminal nerve, 398 
Neuroblastoma, 495 
Neurology, 194 
Neuromata of appendix, 794 
Neuromyelitis optica 
treatment, 396 
alkaline tonic, 396 
calcium gluconate, 396 
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Neuromyelitis uptica 
treatment 

high caloric, high vitamin diet, 396 
potassium iodide, 396 

Neuroses, traumatic, 286 
Neurosyphihs, results of malarial therapy in, 
265 

Neutron rays, biological action, 1063 
Newborn, 551 
blood pressure, 551 

congenital hypertrophic pyloric stenosis, 
552 

epidemic diarrhea, 552 
hemorrhagic diseases, 553 
treatment, 554 

transfusion with maternal blood, 554 
whole blood intramuscularly, 554 
hepatic lesions, 554 
hypoglycemia, 554 
icterus neonatorum, 554 
infections, 556 

intracranial hemorrhage, 556 
prematurity, 557 
skin lesions, 558 
tetany, 560 

Nicotinic acid, 52, 137 
reaction to its oral administration, 52 
therapeutics, 1133 

Nitrogen inhalations for schizophrenia, 294 
Nitroperitoneum in treatment of pulmonary 
and abdominal tuberculosis, 350 
Nutrition and nutritional diseases m child- 
hood, 5h0 
protein, 5ho 
vegetables, S()7 
\ itamin — 590 
— R, 561 
--- 82 , 562 
562 
-D, 564 

Xiitntional — anemia, 469 
sMiiptoins, 470 
treatment, 471 
ferrous sulfate, 471 
iron and ammonium citrate, 471 
iron cobalt, 472 
liver, 473 

— ^disturbances in gastric and diKMlcnal dis- 
eases, 789 

Obesity 

in children, 500 
m pregnancy, 976 
treatment, 193 

benzedrine sulfate. 193 


Obstetrical shoiilder fraimia. Rill 
Obstetrics, 959 

Obstruction, intestinal, from eiidoiiictrso-is 
of colon and rectum, 682 
Obstructive jaundice, two stage operations, 

747 

Ochsner treatment for appendicitis, 820 

Olfactometry, 217 
Oligospermia 
treatment, 939 

antuitrin-S, 939 
exercise, 939 
gamone, 939 
high protein diet, 939 
prephysin, 939 
prostatic massage, 939 
thyroid extract, 939 
Omentum, torsion of, 857 
Ophthalmia, 395, 967 
gonorrheal, 395 
neonatorum, 395 
Ophthalmia neonatorum, 556 
Ophthalmology, 383 
physical therapy in, 650 
cold, 650 

m corneal ulcers m childhood, 652 
in uveal tuberculosis, 652 
infrared lamps, 650 
short wave diathermy, 651 
Opticociliar} neurotomy, 392 
Orbit. 396 

artificial trochlea, 396 
retrobulbar tumor, 39f> 

Orbital cellulitis, 460 
Organic mental ctuiditiims, 265 
Orthopedics, 992 
Osteitis hbrosa, generalized, 81 

rctroesotdiageal i)arath>roid tunH»r as a 
cause, 81 
blood studies, 82 

Osteochondroma of right hover lobe bron- 
chus. 901 
Osteonn elitis 

acute hcmatogciutus, 1005 
in children, 1004 
treatment, 1005 
(»f scapula, 1004 

pathogenesis and pathology, 1004 
symptomatology, 1004 
treatment, 1004 
plaster cast, 1004 
rest, 1004 

sequestrotomy, 1004 
Osteoporosis, acute, 1003 

roentgenotherapy, 1003 
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tiicfha 
acute, 440 
treatment. 443 

exenteration, 443 
wide exposure of sigmoid sinus, 443 
chrome, 443, 583 
treatment, 444 
brewers’ yeast tablets, 444 
cod-liver oil, 444 
orange or lemon juice, 444 
urea, 583 
0)tology, 429 
Olftsclerosis, 438 
treatment, 438 
thyroxine, 438 

()\ariaii sterilization 1)\ x-ra\s in cancer, 

1 im 

( )\ anc'^, 931 
( »\ Illation, 931 

e\])erinic nial pmOin tion of, 034 
tumors, 035 
n\ Illation 031 
OwLephah, 203 
Owgtn thcrapeutK^ 1134 
Oxypentoneum in tr(\itni(iit ol pulmoiMi \ 
ami ahdonnnal tnhe rciilosis, 350 

l’ae<t'N disease associated with lujarpaia 
t li \ t » )idisin 84 
I 'alpat< »i \ thud, 580 

! OiNn s. » « 1 1, ! u a1 ti » atni< nl. 2n2 2^»o lOlO 
p XihhimIm n/Mu snlfdmtMitmh* ( p\ ndim \T 
\ ]\ oO^), 114 > 

I ' OK n ris 7^0 

.o iit« j‘an( I (Ml Ills, /so 

n I itim lit. 7 V 
gall-bladder surgeiy, 
morphine, 7v 
Wangensteen suction, 7^7 

I o c nil niia. 7nl 

t \ sf i< tiiij ( .'>is 1)1 n I 

tistida. 7^'> 

1 1 1 n 1 n n n I , / lU 

li \ pt I insnlniisiii shilzh p /0(l 

I *.uii I ( ati( fist nla, 7^0 
I ’am I rat itis a< nf < , 7^0 

I I rat itu nt, 757 

gall-bladder surgery, 7^7 
morphine, 757 
Wangensteen suction, 757 
l^pallarv carcinoma of bladder 
treatment, 1110 
diathermy, 1111 
open surgery, 1111 
radium emanation seeds, 1110 
transurethral coagulation, 1110 


Papilledema, 396 
in essential h>pertcnsion, 181 
Papilloma of breast, x-ray diagnosis, 1041 
Papillomata, simple benign, of bladder 
treatment, 1109 
coagulation, 1109 
fulguration, 1109 
Paraduodenal hernia, right, 883 
Paraldehyde, 1136 
idiosyncrasy, 1136 
oral, m obstretrics, 962 
toxicology, 1136 

Paralysis agitans, traumatic, 199 
Paralysis, infantile, 573 
diagnosis, 573 
prevention, 576 

adrephine, 576 
nasal sprays, 576 
pituitrin, 576 
treatment, 574 
baking, 575 
complete rest, 575 
electrical stimulation, 575 
hot packs, 575 
hydrogymnastics, 643 
intravenous hypotonic saline solution, 
574 

light exercise, 575, 642 
massage, 575 
padded splints, 57^ 
passive motion, 57 
plaster casts, v5 
radiant heat, 575 
sedatives. 575 
vitamin C, 575 

I’aiahsis, spaslu, ticalinciif, ulO 
I’aiaiiasal sinus inalignam ics 

tie<itmeiit. 4/»3 
cauterization, 4f)3 
radium, 463 

surgical diathermy, 4o3 
x-rays, 4 p3 

I’ai aphat \ ng<‘al alisii'ss, hs 1 
hrmonfiagc, 451 
(leatment, 451 

l*aiasitK diseases of t lnldlioo({, 5oQ 

lun worms, 5b9 
treatment, 570 
hexylresoremol, 570 
tetrachlorethylene, 570 
trichimasis, 571 
Parathyroids, 81, SOI 

Parathyroid tetan}^ treatment with dihydro- 
tachysterol, 86 

Parkinsonism, postencephalitic, 199 
Parotid gland, sialography m, 1048 
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Paroxysmal tachycardia, 526 
Parturition, 967 
cervical dilating bag, 967 
labor m elderly pnmiparae, 968 
Pasteurization of milk, 533 
phosphatase test, 533 
Patch tuberculin test, 599 
Paternity, relationship of M and N blood 
groups to determination of, 247 
Pathology, clinical, 228 

Pectin agar in treatment (if iinndi\ (abuhis, 
59 

Pediatrics, 466 
Pelger syndrome, 15(J 
Pellagra, etiology, 153 
mental symptoms of, 2tiS 
Pelvic tuberculosis, 626 
Pemphigus neonatorum, 55'^ 
treatment, 559 
antiseptic solutions, 55 m 
ultraviolet, 559 
Peptic ulcer, 763 
complications, 767 
emotional factors m, 28(1 
gastric ulcer, chronic, 7()5 
gastroscopy, 765 
treatment, 771 
frequent feedings, 773 
gastrojejunostomy, 111 
indications for optratuni. 111 
subtotal gastric resection, 777 
Perandren m treatment of btnigii pIo^tdtlc 
h>perplasia, 111 

Percomorph liver oil, tlierapeuiRs, llaM 
Pertoratmg lesion^ (if (.olon, (i7M 
surgical c(insi(leration>, (>81 
antispasmodics, P8l 

intraperitoneal vaccine pi etiperativelv , 
081 

local heat, (>81 
low residue diet, (>81 
P(.ruarditis in children, 52o 
Perimetry, 39o 

Periiilural bbiod How , ettect ot loiitopluii esis 
with aeetv l-l)tta~nieth\ (. luilme (iii, 

50 

Peripheral cir<.ulatorv disease, 47 
evaluation cif results ot treatment, 47 
treatment, 48 
acetylcholine, 48 
alcohol, 48 
allantoin, 48 
artenectomy, 48 
baking, 48 

Buerger’s exercises, 48 
diathermy, 48 


Peripheral circulatory disea'-r 
treatment 

ganglionectomy, 48 
hot baths, 48 

hypertonic sodium chloride, 48 
insulin-free pancreatic tissue extract, 48 
intermittent venous hyperemia, 48 
iodides, 48 
mechohn, 48 
nitrites, 48 
papaverine, 48 
paravertebral injections, 4K 
peripheral nerve section, 48 
perivascular sympathectomy, 48 
sodium citrate injections, 48 
sodium thiosulfate injections, 48 
subarachnoid injections of alcohol, 48 
suction-pressure apparatus (Pavaex), 48 
theobromine, 48 
thermo-regulated cradle, 18 
thioglycerol, 48 
typhoid vaccine, 48 
vein ligation, 48 
whirlpool baths, 48 
x-ray treatment over spine, 48 
Penpht^ral \ascular disease 
treatment of, 29 

alternating suction and pressure, 29 

Peritoneal exudate, toxicity of, 859 
Peritoneoscopy, 85 m 
in diagnosis, 937 
Peritoneum, 856 
anatomy, 858 
bacteriology, 800 
peritoneusC(jpv , 85o 
peritonitis, 858 
ph>siolog>, 85M 
torsion of omentum, 857 
tumors of retroperitoneal space, 857 
fVritoiieum, parietal, tunction of M5t» 
Peritonitis, 858 
anatomy, 858 
bacteriology, 800 
bile peritonitis, 8o(l 
ph> biology, 859 

pneumoperitoneum in ga-^ti ouite^tiiial per- 
forations, 8(il 

toxicity ot peritoneal exudate, 8a9 
treatment, 861 

active treatment, 86l 

continuous intravenous dextrose in 
Ringer’s solution, 8o2 
prompt operation, 892 
suction, 862 
general treatment, 8()2 
Fowler’s position, 862 
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Peritonitis 
treatment 
general treatment 

frequent blood transfusions, 862 
gastric suction, 862 
morphine, 862 
pitressin, 862 

prophylactic treatment, 861 
bacteriophage, 861 
bovine amniotic fluid, 8Pl 
coli antivirus, 861 
sulfanilamide, 861 
vaccines, 861 

tuberculous peritonitis, 860 
Pernicious anemia, 152 
treatment, 153 

Peroneal muscular atrophy, 213 
Pertussis, 607 
bacteriology, 608 
diagnosis, 607 
immunization, 610 

precipitated antigen, 612 
treatment, 609 

pertussis endotoxin, 609 
vitamin C, 609 
Petit mal, 201 

Pfannenstiel incisiun in cesarian section, 969 
Phar> nx 

cancer of, treatment, 454 
roentgen irradiation, 454 

diseases of, 450 
Phar\ rigitis, *>treptococcic 
treatnient, 453 
sulfanilamide, 453 
Pheiii >t\ peN, 24^^ 

Phlebitis, lateral Mnu^, 445 
[1lO'?phata^e deterniinatnuis, 239 
clinical applications, 239 
Phosphatase test for pasteurization of milk, 
533 

Ph(opht>ru^ puihuning in children 
inatment, 572 

continuous intravenous dextrose solu- 
tion, 572 
Phototherapy, 650 

Phrenic ner\e surger> , 352 
Ph\sical therap>, 620 
111 ophthalmology, 650 
PicrotoMii, therapeutics, 1137 
Pijper blood cell tester, 147 
Pma Mestre solution, 877 
Pineal body tumors, 220 
Pinworms, 569 
treatment, 570 
hexylresorcinol, 570 
tetrachlorethylene, S70 


Pituitary, 88, 502 

basophilism, surgical treatment, 91 
radon seeds in pituitary, 91 
dwarfism (Cushing’s syndrome), treat- 
ment, 91 
antuitrin G, 91 
thyroid extract, 91 
emaciation (magersucht), 88 
treatment, 90 

anterior pituitary gonadotropic hor- 
mone, 90 
antuitrin-S, 90 
A. P. L* hormone, 90 
emmenin, 90 

estrogenic substances, 90 

Pituitary-hke principle, anterior, influence 
on external genitalia of young boys, 
92 

precocious sexual development resulting 
from, 93 
Placenta, 971 
placental blood, 971 
transfer of sulfanilamide, 971 
Placenta previa, 980 
Pleurisy, treatment, 328 
Plumbism, 233 

clinical signs and symptoms, 234 
effect on erythrocytes, 236 
Plummer- Vinson syndrome, 907 
Pneumococcic meningitis, 205 
Pneumococcus tcping, 243 
preparation of 
antigen, 246 
typing serum, 246 
present status, 246 
technic, 246 

reading uf results, 246 
Pneumonia m infants, 584 
car complications, 584 
Piieumonoconiosis, 322 
diagnosis, 323 
etiology, 322 

prophylactic treatnient, 323 
Pneumonob'Sis in pulmoiiarv tuberculosis, 

356 

Pneumoperitoneum 

m treatnient of pulmonary and abdominal 
tuberculosis, 350 

m perforations of gastrointestinal tract, 
861 

Poisoning in children, 571 
lead, 571 

naphtha, treatment, 572 

caffeine sodium benzoate, 572 
chloral hydrate, 572 
gastric lavage, 572 
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Poisoning in children 
naphtha, treatment 

magnesium sulfate, 572 
phosphorus, treatment, 572 
continuous intravenous dextrose solu- 
tion, 572 
poison ivy, 572 
potassium chlorate, 572 
Poison ivy m children, 572 
Poliomyelitis, 573 
diagnosis, 573 

physiological rest in early after-care, 1016 
prevention, 576 

adrephine, 576 
nasal sprays, 576 
pituitrin S, 576 
treatment, 574 
baking, 575 
complete rest, 575 
electrical stimulation, 575 
hot packs, 575 

intravenous hypotonic saline solution, 
574 

light exercise, 575 
massage, 575 
padded splints, 575 
passive motion, 575 
plaster casts, 575 
radiant heat, 575 
sedatives, 575 
vitamin C, 575 
Polychromasia, 237 
Polychromatophilia, 237 
Polycythemia, 162 
Polyneuritis, etiologv , 153 
Polyposis — coll, 839 
— intestinalis, 684 

Polysaccharide, pneumococcus, urinary ex- 
cretion of, in lobar pneumonia, 300 
Postcncoidal carcinoma, 906 
Postenipski’s variation of Bassinfs hernia 
operation, 873 

Postencephalitic parkinsonism, 199 
Postmenopausal bleeding, 926 
Postoperative illness, 659 
Posture and body mechanics, 646 
Potassium chlorate poisoning in children, 
572 

Potassium in diet, 70 

Potentia and libido, induced with testosterone 
propionate, 108 
Pott’s disease with paraplegia 
treatment, 1090 
lumbar sympathectomy, 1090 
P-P factor, 137 


Precocious sexual development 
treatment, 498 

anterior pituitary-like principle, 498 
Pregnancy, diagnosis, 965 
Ascheim-Zondek reaction and hormone 
titration, 966 
biologic tests, 965 

early diagnosis with spectroscope, 065 

retinitis m, 397 

Premarital blood tests for -nvphili-., 378 

Prematurity, 557 
Premenstrual tension, 929 
treatment, 930 

irradiation of pituitary and ovaries, 930 
progesterone mtramuscularl 3 % 930 
Price-Jones curves, 147 
Pnmiparae, elderly, labor in, 968 
Progesterone, absorption of, 74 
Prolactin, 502 

as stimulant of lactation, 981 
Prolapse of ins, 393 
Proliferon, 877 
Prominent ears, 429 

Prontosil soluble fneoprontosil therapeu- 
tics and toxicity, 1142 
Prostate, 1119 

benign hypertrophy, radium and roentgen 
irradiation, 1070 

cancer, radium and roentgen irradiation, 
1070 

hormonal therapy, 1119 
inhibin, 1119 
testosterone, 1120 
transurethral prostatectomy, 1120 
Prostatectomy, transurethral, 1120 
Prostatic hyperplasia, benign 
hormonal treatment, 110 
androstine, 111 
perandren, 111 
Protamine zinc insulin, 190 
Provocatue phenonien in s\phih^, 3f>7 
Pruritus vulvae 
treatment, 953 

alcohol subcutaneousl> , 953 
resection of sensory nerves, 954 
Pseudohemophilia, 160 
Psoriasis, treatment with ethyl chloride, 54 
Psyche, 277 
Psychiatry^ 253 
Psychoanalysis, 2o6 
Psychoneuroses, 271 
treatment, 284 

benzedrine sulfate, 289 
general psychotherapy, 284 
histamine phosphate, 290 
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Psychoneuroses 

treatment 

insulin and metrazol shock treatment, 
290 

narcosis, 289 
transfusions, 290 

Psychoses 

complicating pregnancy, 977 
manic-depressive, 264 
v^^ith mental deficiency, 261 
treatment, 262 

Psychosomatic interplay, 272 
Piibertas piecox, 496 
Puerperal infection 
treatment, 983 

alcoholized glucose solution intraven- 
ously, 983 

calcium therapy, 984 
elevation of head of bed, 984 
fluids in quantity, 984 
ice bag to abdomen, 984 
magnesia magma, 98-1 
prontosil, 983 
rest in bed, 984 

streptococcic antitoxic serum, 98S 
sulfanilamide, 984 
Piirrpermm, 981 
lactation, 981 
inhibition of, 981 
with estrogen, 982 
stimulation with prolactin, 981 
Miltaiiilamule m breast milk, 982 
piiuiieral inttction, trtatment, 98,i 
Pill fjK mar V — complications, po^t ope rati \ e, 
324 

treatment with intratracheal suction, 

})i oiic hoscopx , 324 
kobinson-t\ pc hVeiicli cathetti, 32-1 
mtarctioii, hemoptysis m, 1()5() 

- -iiH mihasi-. 322 

tulierc tilosis ami primary carcmonia ot 
lung, 342 

- I iiljercnlc»sis, surgical treatment, 1089 

resection of second and third thoracic 
sympathetic ganglia, 1089 
Purine deruatnes, 1138 
compardti\e value m angina pectoris, 1138 
pi eparations and dosage, 1138 
Purpura hemorrhagica, 159 
Purpura, thrombocytopenic, 159 
Pyelitis m pregnancya 978 
Pyelonephritis, 1115 
treatment, 1117 
mandelic acid, 1118 
removal of foci of infection, 1117 
sulfanilamide, 1117 


Pyloric stenosis 
congenital, 833 
congenital hypertrophic, 552 
in children, 483 

Pyocele of ventricular sac of larynx, 400 
Pyogenic abscess of liver, 752 
bacteriology, 753 
incidence, 752 
pathology, 753 
prognosis, 754 
symptoms, 753 
treatment, 754 
incision and drainage, 755 
[‘yridine M & B 693 (p-ammobenzeiie- 
siilphoiiainido ), 1143 

Pviiria 

treatment, 910 

mandelic acid, 910 

U*^*<"lh!nc leattioii, 2-1^ 

Kahbit 

autipiieinina (x ciis stiimi, 307 
serum sickness, 307 
Kaclndiaii ((iu»tieiit, 218 

Radial styloid process, stdeiosiug tendo- 
vaginitis at, 1009 

kadn.logy, 1037 

breast lesions, 10 v 
laiuei, loss 
ot breast, 10 p 7 
ol c ei \ i\ lilt 1 1 , 1072 
<)l piostatt*, 1070 
ot uterus, 1082 

lu mopt \ sis, 1055 
hvslt rt^salpingogi aplu , 1057 
prostate lieiiign li\ ]jei tro])liy , 1070 
seiial examinations ot t best m imnersilv 
students, 1054 
sialograplu , 1048 
skiagrapliv ut cln^st, 1052 
ihoiium dioxide mieetion, 1049 
toxie goiter, 1083 
kamnistedt t)\ lorojilasty, 834 
I^eeumbt ne.v, prolonged, as eont nbutorv 
cause id' death, 35 

treatment of bed-fast elderly^ l)eople, 3(» 
benzedrine, 3() 
coffee, 36 
massage, 36 

periodic shifting of position, 36 
strychnine, 36 

systematic deep breathing, 36 
voluntary exercises, 36 
whiskey, 36 
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Rcfractioti, 397 
Regional— anesthesia, 89/ 

—colitis, nght-sidecl, 678 

- ileitis and iilceratne colitis, n7^> 

Renal — function tests, 172 

— mobility, 1118 
— rickets, treatment, 517 
alkali, 517 

vitamins A and D, 517 

Respiration, artificial, relation of carbon 
dioxide to, 309 

Respiratory— tract diseases, 296 
—tract, upper, filtrable viruses m infection 
of, 310 

— s\stem in children, 577 

Rest and exercise, role of, in congestne 
heart failure, 34 
therapeutics, 1140 
toxic reactions, 1140 
Retina, 397 

detachment, treatment, 397 
Shahan’s thermaphore, 397 
stenopeic spectacles, 397 
retinitis 

diabetic, 397 
m pregnane \, 397 
pigmentosa, 398 
Retrobulbar tumor, 396 
Retrocecal and retrocohe ai)p(n(h\, 86^ 
Retroperitoneal— space tumors ed, 857 
-tumors, primary, 662 
treatment, 666 
radiotherapy, 666 
surgery, 6f)6 

Rluiiniatic fever m eliildren, 527 
course and prognosis, 527 
diagnosis, 528 
t'lectroeardiograpli \ , 529 
(‘tioleigv, 528 
skin lesions, 530 
treatnu'iit, 530 

high nutritional diet, 531 
streptococcus hemolyticus filtrate, 539 
I'lhmitis, atrophic 
treatment, 462 

estrogenic substance, 462 
Rhinologv, 455 
Rib, slipping, 1021 
treatment, 1021 

immobilization of chest, 1021 
resection of chondral cartilage, 1021 
Riboflavin, 1 17 
Rickets, 564, 627 

pneumonia mortahtv and tieatnunt of, 299 


Ru krts 

ultraviolet, 627 
Riedel’s struma. 1691 
Rous* solution, 251 
Rubella, 584 
Riibin te^t, 922 
Ruddock perittmeo^cope. 937 
Rupture of biceps brachn miiscle 1008 

Sacroiliac conditions, diagnosis and treat' 
merit by injection of procaine, 992 
Sarcoma of lung, pnmar>, 904 
Scalenus anterior muscle, relation to -hnuldei 
and arm pain, 1009 
Scapula, osteomyelitis of, 1004 
pathogenesis and patholoco, 1004 
symptomatologv, 1004 
treatment, 1004 
plaster cast, 1004 
rest, 1004 

sequestrotomy, 1004 
Scarlet fever, 584 
complications, 586 
diagnosis, 586 
eiiidemiologv , 58^ 
immunization 589 

formalin treated toxin, 591 
treatment, 587 

human convalescent serum, 588 
scarlet fever antitoxin, 587 
sulfanilamide, 587 

8chaiih and Reid's micr(>M.op!c prtcipitni 
test, 245 
Schick test, 494 
Schi/oi)hrenia. 292 
dietetics, 67 

imnumitv to pollen^ 278 
inhalations of nitrogen, 294 
shock therapy, 292 
Sciatic pain ot iinknuvvn ungni, 1062 

infiltration of pynformis muscle, 1602 
‘^clerema ikm matt >riini 556 
^cleroMs 

(lisseinmated, treatnunt 387 
foreign protein therapy, kS7 
high vitamin diet, 387 
quinine, 387 
rest in bed, 387 
sodium cacodylate, 387 
sweats, 387 
nuiltiple, 200 

surgical treatment 1687 

cervicodorsal sympathectomy, 1687 
Sclerotoniv in subc In troidal luimnrliage 38 i 
Scoliosis, adolescent, 1618 
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Seasickness, benzedrine sulfate in, 28^ 
Seborrheic dermatitis, acute, of external ear 
treatment, S3 
calamine, 53 
flavini, 53 

ichthyol ointment, 53 
salicylic acid, S3 
tar shampoos, S3 
warm boric acid solution, 53 
zinc oxide, S3 
Seclinientometer, 149 

Semen, intectionsness of, in late s\philis, 381 
Senile changes in eye, 389 
Seroresistant syphilis, 378 
management, 379 
Serc)iit> meningitis, 207 
Sex hormone excretion tor children, 98 
Shahan's thermaphore, 397 
Shock therapy for schizophrenia, 292 
Shoulder and arm pam, relation of scaleniib 
anterior muscle, 1009 
Shoulder trauma, obstetrical, 1011 
Sialography, 1048 
Sickle cell anemia, 474 
Signs, see Tests and Signs 
Silico'^i'' 322 

Smioiid’s disease, 88 

Siniomfiinet test Stantord rtx ision 25 p 
S inus 

bleeding, 458 
disease, 459 

association v\ith dtiUal patbolog\ 4sO 
intracranial c oiiiplicatioiK 4o2 
ocular disorders, 45^^ 
t lu rap\ 4o0 

irrigation, 4d0 
roentgen therapy, 4td 
sulfanilamide, 4f'(> 

xiiniscs and bronc hic c'tasis, 4oO 

^iplnnuigc gast rodiK ale nal, 482 
'skin (list<i->cs ciiKdional factors m 277 
xkin hsioiis in uc\\l>orn ss8 
's1i])|)iim rib 1021 
trtatnient, 1021 

immobilization of chest, 1021 
resection of chondral cartilage, 1021 
slow tpinephrine, 1 

Sniok} atmosphere relation to pneumonia, 
297 

Smallpox, 592 
complications, 592 
vaccination, 592 
Snake venom, 1138 
Sodium— chloride, therapeutics, 1139 
—diphenyl hydantoinate, 1140 
chemistry, 1140 


Sodium — diphenyl hydantoinate 
contraindications, 1140 
Spas and health resorts, 653 
Spasticity versus athetosis, 262 
Spastic paralysis, treatment, 640 
Spermatogenesis, effect of testosterone pro- 
pionate on, 108 

Sphenoid sinus, meningitis from, 463 
Spigelian hernia, 869 
Spina bifida occulta, 1011 
Spinal— anesthesia, 898 

dosage and concentration of anesthetic 
drugs, 898 

]jresent scientific status, 899 
--C(»rd tumors, 223 

dermoids of spinal canal, 224 
syringomyelia, 225 
Si)ine 

pathogolic conditions of, 994 
tuberculosis of, 1007 
Spleen, 845 
acute abscess, 845 
etiology, 845 

signs and symptoms, 846 
splenectonpv in childhood, indications for, 
849 

splenonicgalv , 846 

gastrodiiodenitis and ulcer in, 849 
locntgen diagnosis of esoiihageal \aricts, 
84() 

treatment, 847 

epinephrine m malarial splenomegaly, 
847 

ligation of splenic artery, 847 
splenectomy, 847 

SpUcii as blood making organ, 147 
^]»Unectoin\ m childhood. indu<itions tor 
849 

^pU noiiiegah , 849 

( hronic c < )ngesti\ e, 1 ft2 
gastrodiiodenitis and nkci in 849 
loeiitgen diagnosis (»t t‘sophag(<d varices 

847 

treatment, 847 

epinephrine m malarial splenomegaly, 
847 

ligation of splenic artery, 847 
splenectomy, 847 
Spilt cough, 580 
Spongioblastoma tiolare, 221 
diagnosis, 222 
pathology, 221 
prognosis, 222 
treatment, 222 
surgical removal, 222 
x-rays, 222 
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sprue, etiology, 153 

Stanford revision of Sinion-Binet test. 256 
Staphylococcic meningitis, 205 
Slasus hyperemia in treatment of pulnionar\ 
tuberculosis, 361 
Status lymphaticus, 120 
Stenosing tendovaginitis at radial st\loid 
process, 1009 

Stenosis of lacrimal duct, 393 
Sterility, female, 938 
amenorrhea, treatment, 940 

dilatation of hypoplastic cervix, 941 
estrogen, 940 
high protein diet, 940 
irradiation of pituitary and ovaries, 941 
organotherapy, 940 
pelvic diathermy, 940 
thyroid extract, 941 
and appendicitis, 831 
cervical factor, 939 
endocrine factors, 938 
male factor, 939 
sterilization of the female, 942 
tubal factor, 940 
Sterility, male 
treatment, 108 
antuitrm, 109 
antuitrin-S, 109 
Sterilization 

for eugenic purposes, 261 
of the female, 942 
ovarian, f)> x-rays in cancer. 1066 
Stippled cells in plumbism, 236 
Stokes-Adams syndrome, metrazol in, 47 
Stomach, 763 

antral gastritis and spasm, 780 
diagnosis, 780 
differential diagnosis, 781 
carcinoma, 783 

complicating ulcer, 784 
differential diagnosis, 784 
gastric aciditv in, 785 
svmptoms, 783 
treatment, 785 

alcoholization for pain 780 
total gastrectomy, 785 
gastrectonn, results of, 781 
complications after, 783 
form and function ot stomach aftvr, 782 
gastrojejunal ulcer, 778 
nutritional disturbances in gastric and 
duodenal diseases, 789 
peptic ulcer, 763 
c implications, 767 
hemorrhage, 769 
perforation, 767 


Stf tmach 
peptic ulcer 

emotional factors in. 286 
gastric ulcer, chronic, 765 
gastroscopy, 765 
treatment, 771 
frequent feedings, 773 
gastrojejunostomy, 777 
indications for operation. 772 
subtotal gastric resection, 777 
Stomatitis m children, 484 
Streptococcic meningitis, 203 
Struma I>nipht>matosa, 1091 
Sulichoroidal hemorrhage, posterior sclerot- 
omy in, 383 
Sublimation, 273 

Submucous lipomas of colon and rectum, 682 
Subphrenic abscess, 755 
complications, 755 
diagnosis, 755 
incidence, 755 
pathogenesis, 755 
prognosis, 756 
treatment, 756 

surgical drainage, 756 
Subpial resection, 202 
Succinic acid in diabetic ketosis, 190 
Sulfanilamide and related compounds, 1141 
dosage, 1141 
in breast milk, 982 
reactions on the blood, 150 
therapeutic indications, 1141 
toxic manifestations, 1142 
Sultapv ndine (M & B 693), 303, 1145 
Sulthenioglobineinia, 150 
Suiipuratue lung conditions, 325 
postural drainage, 325 
Suprarenal cortex extract and vitamin C in- 
traveiioiislv in treatment of enteric 
fever, 80 

Supratentorial brain tumor, 383 
Surgerv, 656 
Svlnasol 877 

Sv iiipathetiL nervous svsteni, surgerv ol, 108:' 
Sv iiipathicoblastoma, adrenal, 495 
S\ ndronies 

Bantks, 162 

carotid siiuis sviulrome treatment. 1090 
benzedrine sulfate, 1090 
Cushing’s, 91 
dchcieiicv svndromes, 153 
hepatorenal svndrome, 719 
Pelger svndrome, 150 
PlummerAhnson sv ndrome, 907 
renal rickets, 517 
retinitis pigmentosa, 398 
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Syphilis, 364 

congenital syphilis, 379, 593 
control in industry, 377 
diagnosis, 364 
multiple tests, 365 
new serologic tests, 364 
provocative phenomenon, 367 
quantitative Wassermann reactions, 594 
epidemiology, 376 
m children, 593 
congenital syphilis, 593 
diagnosis, 594 
prevention, 596 
treatment, 594 
acetarsone, 595 
bismuth, 594 
fever therapy, 595 
mapharsen, 595 
mercury, 594 
neoarsphenamine, 594 
infectionsness of semen in late syphilis. 381 
in pregnancy, 978 
jaundice from bismuth, 370 
methods and ixihcy in control, 3o9 
[ireniantal blood tests, 378 
stroresistant syphilis, 378 
transfusion s\philis, 375 
treatment, 367 

choice of drugs, 308 

crittria go\crning use ot antis\ philitie 
drugs, 372 
drugs, 3o7 
acetarsone, 3()7 
arsphenamme, 3o7 
bismarsen, 3^i7 
bismuth, 367 
iodides, 3f)7 
mapharsen, 
mercury, 367 
neoarsphenamine, 36/ 
neosilverarsphenamine, 3 p 7 
silver arsphenamine, 367 
sulfarsphenamine, 36/ 
tryparsamide, 367 
fever therapy, 36/ 
linnciples of treatment, 368 
S\philis of t}e, treatment, 389 
S\philitic optic ner\e atrcqihy, fever therapy, 
395 

S> nngom\ elia, 225 

Tachycardia, paroxysmal, m children, 526 
Teleradium therapy compared with super- 
voltage roentgen therapy, 1062 
Tendo\agmitis, sclerosing, at radial styloid 
process, 1009 


Tenon’s capsule transplant, 394 
Testes, endocrinology of, 99 
eunochoidisni, 101 
male— climacteric, 99 
— sterility, treatment, 108 
antuitrin, 109 
antuitrin-S, 109 

malignant disease, prognosis, 111 
prostatic hyperplasia, benign, hormonal 
treatment, 110 
testosterone propionate, 104 
effect on — female, 105 

inhibition of lactation during ptier- 
perium, 106 
uterus and breast, 106 
— testicular function m monkeys, 104 
use in hypogonadism, 107 
Testicle, malignant disease of, prognosis m, 
111 

Testicular deficiency due to h\ iiothy roidisni, 
112 

Testosterone 

absorption of, 76 

in dysfunctional uterine bleeding, 945 
propionate, 104 

effect on~female, 105 

inhibition ot lactation during putr- 
lienuni, 106 
iittrus and breast, 106 
— tcstKiilar function in monkeys, 104 
in li\ pogonadisin, 107 
I (. ^ts and signs 

absorption tests tor blood grouping, 251 
P*ronner\ test for gall-bladder disease, 703 
cai)illar\ tragilit\ as test of Mtamin (' 
mitiition, 141 

C iillen s sign, 971 
Dejerme’s sign, 994 

(lichlorphe nolindophe nol intradermally as 
test of \itaniin C nutrition, 141 
ei\ throe \te fragilit\, <iuantitative test, 147 
tt»rmcvl-gel test m arthritis, 15 
(irahani test tor gall-bladder disease, 703 
keratini/ation test for \itaniin A defieienc\, 
790 

Kline flocculation tests for syphilis, 376 
Mantoux test for tuberculosis, 343 
microniodification of Eagle flocculation 
technic m syphilis, 366 
microscopic precipitin test of Schauh and 
Reid, 245 

patch tuberculin test, 599 
phosphatase test for pasteurization of milk, 
533 

renal function, 172 
Rubin test, 922 
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Tests and signs 

salt-poor diet test for Addison’s disease, 
78 

tryptophan test for tuberculous meningitis, 
208 

urea clearance test, value of, 988 
Vespignani’s sign, 861 
Tetany 

in newborn, 560 
treatment, 86 

activated ergosterol, 629 
calcium lactate, 86 
cod-liver oil, 629 
dihydrotachysterol, 86 
parathyroid extract, 86 
parathyroid transplant, 86 
ultraviolet radiation, 629 
viosterol, 86 
Theelol, 73 

Theophylline dernatnes, 1138 
Therapeutics, general, 1122 
Thiamin, 137 
Thiocyanate, 1146 

dosage and administration, 1146 
therapeutics. 1146 
Third j^eneration syphilis, 380, 593 
Thomson’s disease, 214 
Thoracic — surgery, 325 

—sympathetic gangliontetomv in pulmonary 
tuberculosis, 360 

Thoracoplasty, stlectnc with lung mobiliza- 
tion, 325 
end results, 355 
extraperitoneal, 356 

Thorium dioxide scdutioii, injection ot l(l49 
1 horotrast, 1052 

Threatened abortion, treatiiRiit. ‘^5‘^ 
Thromboangiitis obliterans 
prophylaxis, 49 

application of 50 per cent alcohol to 
feet, 49 

avoidance of trauma and undue exposure 
to cold, 49 

careful washing and drying of feet, 4u 
hydrous wool fat applications, 49 
potassium permanganate solution appli- 
cations, 49 

soft woolen stockings, 49 
theobroma oil applications, 49 
Thrombocytopenic purpura, 159 
etiology, 159 
treatment, 160 
diets, 160 
splenectomy, 160 
splenic irradiation, 160 
transfusions, 160 


Thrombocytopenic fairpiira 
treatment 
vitamins, 160 

Thrombophlebitis of appendiceal vein, 82o 

Thromboulcerative colitis, 121 
Thyniu^, endocrinology’ of, 120, 502 
Thyroid carcinoma 
treatment. 1096 
early operation, 1097 
section of cervical sympathetics, 1097 
total extirpation by irradiation, 1097 
wide excision of recurrent nodules, UI97 
Thyroid, endocrinology of, 112, 503 

antithyTotropic serum, effect on actum of 
human thy rotrc’vpic hormone. 119 
hyperthyroidism, 119 

treatment with high fat diet, 119 
hypothyroidism, 112 
clinical aspects of, 113 
differential diagnosis. 116 
hy perinsuhnism in association, 117 
symptoms, 115 

testicular deficiency as a rc-'iilt, 112 
treatment, 117 
Thyroid surgery, 1090 
Tibia, abscess of f Brodie's abscess), 1006 
Tidal drainage in empyema, 578 
rmnitus aunum, 436 
Tobacco angina, 45 

Tobacco effect ot, on clcctrocardiouram 44 
Toimigraphy, 1055 
1 < »iRilh ctoni\ and arthritR 45l> 
foiRiK, 45U 
anesthesia, 450 

ton>ille‘clomy and arthritis, 450 
Torek operation. 497 
I orsion of onientuin. 857 
^oxemla^ ot pregnanc\ 9Ko 
early toxemia, treatnu lit of \oiintinu 9S7 

amyl nitrite, 987 
glyceryl trinitrate, 987 
lupercinesis graMdarum treatiiRnt 9S7 
adrenal cortex extract, 987 
cevitamic acid, 987 
glyceryl trinitrate, 988 
insulin, 987 
iodine, 987 

parathyroid extract with calcium, 9K8 
nausea and eomiting, 988 
treatment of toxemias, 989 
dehydration, 989 
foods with low sodium, 989 
neutral diet, 990 
soluble phenobarbital, 990 
tonic solutions of dextrose, 989 
vitamins, 990 
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ftLxeniias of pregnane. \ 
urea clearance test, \aliie of, 988 
T< ixic — ambh opia 
treatment, 395 

acetylcholine, 395 
sodium nitrite, 395 
— goiter, irradiation, 1083 
Tracheal hemorrhages, 309 
treatment. 309 
acetarsone, 309 
cautery, 309 
coagulants, 309 

cocaine-epinephrine, locally, 309 
silver nitrate h really, 309 
Tracheobronchial tree, tumor of. 329 
diagnosis, 331 
etudogy, 329 
path(dog\, 329 
prognosis, 331 
sNiiiptom^, 330 
treatment, 332 

amputation of O'^ts and uraniiloinata, 
333 

bronchoscopic removal, 332 
external surgery, 332 
scalping of papillomata, 333 
x-rays, 332 

I raehtolircnichitis tuherculous, 338 
Llinical course, 338 
dnignosis 338 
itiol(tg\ 338 

isitholog} 338 

pr<t^iuivis 338 
IrtiitnuiU, S38 
1 r.n h( >nia 

in at Hunt 385 3^’8 
antimony tartrate, ^85 
autohemotherapy, 385 
copper stick, 385 

1 I amiiisUHi 

re iia! disturbaiKt, lolUtuiuLi lo8 
‘'Njtlnhs 375 

lramKiK\ of l)o\^, tausts, 534 
1 raiisiiu suitt nc hernia, 883 
I ratnurc thral prost,ileetoni\ , 1120 
I r<iinn<itR — lurnias 8(i3 

— iKiirosts, 28ti 

I ric himasis, 571 
Inchonionas vaginitis, 948 
treatnunt, 949 
acetarsone, 949 

broth filtrate of streptococcus subacidus 

lucall>, 949 
vaccine, 949 

rngcininal nerve neuritis, 398 


Trochlea, artificial, 396 
rrvptophan test tor tuberculous meningitis, 
208 

Tubal (fallopian) insufflation, 922 
Tuberculin, 598 
reactions, 344 
Tuberculosis 

complications, 337 
diagnosis. 342 
differential diagnosis, 345 
environmental factor in high negro rates, 
336 

etiology, 335 
m adults, 335 
m children, 597, 626 
allergv versus immunity, 604 
BCG, 603 

determination (T tuberculous activity, 
601 

diagnosis, 598 

heat killed vaccine, 603 

immunity and prophylaxis, 601 

meningitis, 601 

miliarv tuberculosis, 600 

pathologv , 597 

prognosis, POf) 
treatment, 604 

collapse therapy, P04 
pneumothorax, (>04 

inenknce and prevention in Xmcrican 
schools and colleges, 335 
in diabetes, 189 
in male genital tract, 338 
elinical ct)urse, 339 
diagnosis, 339 
dittcrcntial diagnosis, 340 
ineidcnec, 339 
path(dog>, 339 
present (lav eoneeption, 338 
treatment, 340 
heliotherapy, 340 
photodynamic dyes, 341 
prophylactic ligation of vas, 341 
removal of free pus, 341 
rest, diet and hygienic outdoor life, 340 
intestinal, treatment, ()24 
actinotherapy, 624 
barium sulfate for diarrhea, 624 
insulin to promote appetite, (>24 
iron for anemia, 624 
local heat f(»r pain, 624 
mineral oil, 624 
tinctura opii deodorata, 024 
vitamins C and D, 624 
of cervical lymph glands, 853 
of childhood type, 333 
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Tuberculosis oi childhot d 
clinical significance, 333 
complications, 334 
diagnosis, 334 
prognosis, 335 
prophylaxis, 346 
treatment, 335, 347 
natural vitamins A, B, and D, 335 
nourishing food, 335 
restricted activities, 335 
of eye, treatment, 390 
of intestines, 838 
of spine, 1007 

of tracheobronchial hmph lutde^, 853 
peKic, 625 
proph\laxis, 346 

pulmonary, surgical treatment, 108’^ 
resection of second and third thoracic 
sympathetic ganglia, 1089 
treatment, 347 

adequate drainage of lung, 348 
carbon dioxide inhalation, 348 
collapse therapy, 348 
dietetics, 09 
nitropentoneum, 350 
oxyperitoneum, 350 
pneumoperitoneum, 35o 
prontosil, 348 
ultraviolet, 022 
meal, 052 

i'ubt rtulous— 1 \ mphadt intiN 
clinical aspects, 853 
treatment, 853 
heliotherapy, 854 
liberal balanced diet, 854 
open air, 854 
rest, 854 
vitamins, 854 
— -meningitis, 207 
peritonitis, 8o0 

— jnieumonia and diabetes nullitu^ 342 
- tracluolironchitis 338 
clinical course 338 
diagnosis 338 
etiolog}, 338 
l)atholog\, 338 
prognosl^. 338 
treatment, 338 
1 iimors 

of adrenal, 1009 
therapv, 1100 

extracts of adrenal cortex, 1100 
low potassium diet, 1100 
sodium chloride, 1100 
sodium citrate, 1100 
of appendix, 793 


Tumors 

of bladder, 1105 
ui brain, 215 
of o\aries, 935 
of retropcTitruieal -pace, 857 
uf spinal cord, 223 
of trachet ►bronchial tree, 329 
diagnosis, 331 
ctiolc»g\, 329 
pathology, 329 
prognosis, 331 
-vmtJtom^*, 330 
treatment. 332 

amputation of cyst and granulomata, 

333 

bronchoscopic removal, 332 
external surgery, 332 
scalping of papdlomata 333 
x-rays, 332 

nt white blood cells, 158 
primary, of duodenojejunal tract, o95 
primar\ retroperitoneal, 662 
treatment, 666 

radiotherapy, 660 
surgery, 066 

Idee rating carcinoid in a Mtckel's di\er- 
ticulum, 794 

I’leerative colitis chronic, 121. 075 
blood picture, 123 
complications, 123 
definition, ttiolog\ and histor\, 121 
emotional factors m. 281 
treatment. 124, 076 

aluminum hydroxide and kaolin instilla- 
tions 124 

cod-liver oil instillati(»ns, 124, o7n 
colectomy, 124 
fever therapy, f)7o 
ileosigmoidoscopy, 124 
ileostomy, 124 
inhalations of oxygen, 124 
oxygen instillations, 124 
sulfanilamide, 124 
vitamin A, 124 

I ItraMokt rafliatnm, o29 
artificial sources, 620 
during laparotonn, 658 
in dermatologv , 629 
in rickets, 627 
111 tttan\, 629 
in tuberculosis 622 
hones and j*oints, 622 
genitourinary sa stem, 623 
intestinal, 624 
hmph nodes, 623 
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Uni})tlical hernia, cong'cnitah 879 
Unconscious, 272 
Unilateral exophthalniub, 391 
Urea 

clearance test, value of, 988 
therapeutics, 1147 
Urginin in heart conditions, 28 
Urinary antiseptics, 911 
acriflavine, 911 
boric acid, 911 
cresol, 911 

gentian violet medicinal, 911 
mercurochrome, 911 
mild protein silver, 912 
phenol, 911 

potassium permanganate, 911 
silver nitrate, 912 
strong protein silver, 912 
trinitrophenol (picric acid), 911 

l^rinar\ tract infections, treatment, 910 
Unne, normal excretion of lead, 230 
1098 

and appendicitib, 829 

Urticaria, treatment with slow e})nK{)hrme, 2 
l"ter( isalpnmojs^raphv , 922 
Uterus 943 
eareiiinnia, 943 
iiirrttane, 943 
(1\ stuiietional bkeclinp, 944 
testosterone therapy, 945 
tnliercub >sis, 052 

\accHiati()n, 592 
\ aeunia, 592 
\ amn<i 948 
hactt rn 948 

tPR li( am mas \aumitm. 94S 

trt at nit nt, 949 
acetarsone, 949 

broth filtrate of Streptococcus sub- 
acidus loeallv 94n 
vaccine, 949 

\ amnal — hernia, posterioi, 883 
h\ ^t< rt etonie 947 
\ trichomona^ 948 

trealmenl 949 

acetarsone, 949 

broth filtrate of Streptococcus subacidus 

locally, 949 
vaccine, 949 

\ ances, esophaKeal, roent^am dia^^nosis, 846 
X’^anola, 592 
X'asospasm 
treatment of, 29 

anesthesia, 29 
fever therapy, 29 


Vasospasm 
treatment of 
vasodilating drugs, 29 
\"enom, snake, 1138 
Ventricle, left, lateral infarction of, 43 
Ventricle of Morgagni, 400 
Vertigo, 448 

\’’esical dysfunction, neurogenic 
treatment, 1101 

bilateral sacral ganglionectomy, 1101 
mecholyl, 1104 
presacral neurectomy, 1101 
prostigmm, 1104 
\"espignands sign, 861 

Virilism resulting from testosterone pro- 
pionate, 106 

Viruses, filtrahle. m infection of upper res- 
piratory tract, 310 
Vitamins, 135, 590, 1147 
\itamin A, 135, 560, 1147 
pathologe, 136 
physiology, 135 
requirements, 136, 1148 
\itamin B complex, 136, 561, 1148 
deficienc>, 153 
nicotinic acid, lv38 
dosage, 139 
indication^, 138 
results 139 
Mtamin Bi 137, 591 
dosage. 138 
requirements, 137 
source'". 1149 

tluiapeutie indications, 138 
vitamin C, 139 592, 1149 
dnsagex 141 

re ((iiirt meiits, 149, 1149 
tests (»t deheiencv 140 
therapeutic'-, 1150 
\itaniin P (eitrm), 141 
\itaimn C content of cerehrospinal duul in 
nervous disorder^. 295 
\itamm 0, 142, 594, 1159 

souiee^ and reciuirenie nts, 142, 1150 
therapeutics, 1151 
\itamin E. 142 
vitamin F, 142 
\itaniin K, 142, 1151 
chemical nature, 1152 
distribution, HS2 
methods of assay, 1152 
results, 143 
therapeutics, 1152 
vitamin oils, therapeutics, 1152 
Volvulus, 837 
of cecocolon, 670 
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Volvulus 

of cecocolon 

symptoms and diagnosis, 671 
treatment, 672 

cecopexy, 673 
cecostomy, 673 
plastic surgery, 672 
resection of colon, 672 
untwisting of volvulus, 672 
\"omitmg 

and nausea m pregnanc\ , 988 
in children, 485 

von Bergmann’s pituitar\ magersiicht, 88 
Vulva, 952 
chancroid, 952 
pruritus, treatment, 953 

alcohol subcutaneously, 953 
resection of sensory nerve, 953 
\ ulvovaginitis, treatment, 955 
amniotin, 955 
floraquin, 956 
local applications, 956 
sulfanilamide, 956 
\o\aginitis m children, 518 
eatment, 518 
amniotin, 519 
estrogen, 519 

silver picrate suppositories, 516 
strong protein silver, 518 
sulfanilamide, 520 
\ ul\ o\ aginitis 
treatment 955 
amniotin, 955 
floraquin, 956 
local applications, 956 
sulfanilamide, 956 


Wangensteen suction m acute pancreatitis, 
757 

War gases, treatment of e>es, 391 
\\ heat germ od, 142 
White blood cells, dise^rder^' of, 156 
\\ hooping cough, 607 
bacteriology, 608 
diagnosis. 607 
immunization, 610 

precipitated antigen, 612 
treatment, 609 

pertussis endotoxin, 609 
vitamin C, 609 
W ill, 273 

Wright’s method ot treating Culles* fracture, 
633 

X-ra\ diagiiM'xiH and therapv, 1037 
breast lesions, 1037 
cancer, 1058 
of breast, 1067 
of cervix uteri, 1072 
of prostate, 1070 
of uterus, 1082 
hemoptysis, 1055 
h\ ^terosalpingt>graph\ , 1057 
prostate, benign hypertrophy, 1070 
serial examinations of chest in unuer'^ity 
student--, 1054 
sialography 1048 
skiagraphy ot chest. 1052 
thorium dioxide injection, 1049 
toxic goittr, 1083 



